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I'he Chinese have long been celebrated for the beauty of their
embroideries ; indecd, it has been doubted whether the art was not
originally Lrought into Burope from them, through the Dersians.
They use floss and (wisted silks, also the bark of a tree spun iute
a fine thread.* The drawing of their embroiderics is sometimes as
uncouth as that of their puintings, but in that of some of their
flowers (doubtless copied from nature) they are frequently even
botanically correct ; and their works are not more to be admired
for their remarkable freshuess than for the extreme labour bestowed
upon them.  Success, as gained by patient application, is nowhere
so frequently exemplified as in China.  "T'he mere accomplishiment
of writing a good style, is the result only of many tedious: years of
study und self-denial.  'The beauty of the written character, the
finished graces of their composition the excellence of their silk
manufactures and embroidéry, the wonders of their porcelain, and
many other marvels in art and knowledge, are the natural results
of untiring industry and perseverance. A Chinese uses no short
cuts, resorts to no compendious methods for abridging labour :—
he is not without ingenious resources to accomplish an end, but his
aim docs not scem to be to save time.

We are indebted to Mr. "Tradescant Lay for the following inter-
esting account of the art of cmbroidery as at present practised by
the Chinese.  “For twenty-two cash or tseen,” he says, 1 pur-
chased an clegant book, filled with choice subjects of the graphic
art, as patterns for the use of the young needlewoman. She is as-
sumed to be poor, and hence the little manual is priced at about one
penny of our moncy. It has a cover of a fair yellow, studded with
spangles of gold, and contains between two and three hundred fig-
ures, culled from the varied stores of nature.and art. In fact, the
objects are so well selected and so numerous, that they might serve

-as illustrations to a small encyclopedia, One acquainted with
Chinese litcrature and natural history, might deliver several lectures
" with this book before him.  The meadow, the grove, the brook, the
antiquary’s muscum, and the pages of mythology with the adorn-
ments of the house and garden, are all laid under coniribution.

limbularii.  According to Du Cange, they anciently wrote aurobrustus, for
embroidered with gold, or brustus brodatus, whence the French word bro-
derie. ’

* The fine muslins made at Manilla, with threads spun from the pine-apple
plant, and afterwards so richly and delicately embroidered with the same ma-
terial, ure well known.
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The book is said to be for the use of the person who belongs to the
green window, which is an epithet for the dwelling of « poor wo-
man : while the red gallery denotes the residence of a rich feinale.
‘I'he industrious poor plics her tasle near the green lattice, which is
made of earthenware, and lets in both the light and the breath of
heaven; while the rich dame Ieans upon the vermil-tinted bulus-
ters of the gaudy verandah, and gazes carclessly at the sunbcams
as they sparkle among the flowers or woos the soft breeze which
agitates the green roof of the Indian fig-tree. The title-page
presents us with a venerable man, in the weeds of oflice, holding
in bis hand a scroll with this motto, ‘Ilcaven’s magistrate conters
wealth.”  Over his head are bats dizporting winong the clouds; the
emblems, I suppose, of wakefulness, for these animals are on thie
alert, while men sleep. ¢Her candle goeth not out by night, is what
Solomon tells us of the needle woman, whom he eulogizes in the
last chapter of Proverbs. I once saw two girls at this work in the
village of Mongha. They were seated upon a low steol, and
extended their legs across another of twice the height of their seat.
In this way a support was provided for the frame on which the
piece to be embroidered was spread forth. "I'heir faces wore a sickly
hue, which was owing, perhaps, to close confineinent and the un-
natural position in which they were obliged to sit. 'T'he finest
specimens of embroidery are, as far as my observation gocs, done
by men, who stand while at work—a practice which these damscls
could not imitate, as their feet were small. They were poor, but
too genteel, in their parents’ idea, to do the drudgery of the humble
housewife, and so their feet were bandaged and kept from growing
beyond the limits of gentility. Their looks were not likely soon to
attract a lover, and hence they were compelled to tease the sampler
from the glistening dawn till the dewy eve. Much skill and labour
are bestowed on the embroidery of a plaited skirt worn by ladics,
which, with my partiality for what is Chinese, I think without
rival for beauty as an article of female attire.  In the little work
before me, several patterns are given expressly for this purpoze. A
curious purse worn in the girdle of Chinesc gentlemen, is also the
subject of much of this kind of elaboration. Iimbroidery and
figured textures were generally in favour with the ancients, so that
the discovery was thought worthy of a superior agency. In the
Old Testament we have two kinds, the maase rokem, (opus phry-
gionicum,) in which the figures were inserted by the needle; and
the maase choseb, (opus plwmariwm,) in which they were
wrought in the weft. 'The Chinesc are fond of retaining what is
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old, and have preserved both these arts in their highest state of per-
fection.”

he beautiful embroideries on muslin, with cotton, by the Indian
and Candian women, are well known. 'T'he embroidery practised
Ly the latter is curious enough : they work with their own hair,
ay well as that of animals, with which they make splendid repre-
sentations of flowers, foliage, &ec.: they also insert the skins of
ecls, sca serpents, banshees, mermaids, and other outlandish kinds
of fish.

According to M. de Busson, the negresses of Senegal, before their
marriage, embroider the skins of various beasts, representing figures,
flowers, and animals, in every variety of colour; and the pictures
thus forined, they present as trophies of their skill to their hushands,
on the morning (before sunrise) of the ninth day after marriage :
this curious custom appears to be almost universal among the lower
orders, but it is not so prevalent in the refined circles.

The Georgians and particularly the Turkish women, are renowned
for their embroideries on the lightest and most delicate materials,
such as crape and gauze, which they ornament with gold thread
in a manner unequalled.  Their embroideries on morocco leather
have long been estcemed, on which they work the smallest objects
in gold passing, without fraying the thread, in a way we cannot
imitate. According to M. Savary, they formerly often ornamented
their embroidery with pieces of money, the value of which they
did not appear to understand ; a circumstance, however, which the
Gienoese merchants, who had a considerable trade in the Levant,
turned greatly to their advantage, as valuable and interesting coins
and wedals were frequently found in the old garments in which
they sometimes traflicked.  Besides the Turks, the Greek women
of the present day, and the inhabitants of the islands of the Levaat,
are still celebrated for their embroidery, principally of gold and
silver. 'I'he women of Therapia on the Bosphorus excel in
most beautiful description of work ; it can scarcely, however, be
termed embroidery, being rather a species of exquisitely fine netting.
They represent flowers in relief, every petal of which is worked
witlt the utmost exactness,  These extraordinary productions of the
ncedle, unfortunately but little “known in this country, cannol
be sufficiently admired for their extreine delicacy and claborate-
ness. :

In the last and preceding centuries, when embroidery, as an ar-
ticle of dress both for men and women, was an object of consider-
able importance, the Germans, but mere particularly those of Vienny,
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disputed the palm of excellence with the French. At the same
period, Milan and Venice were also celebrated for their embroidery ;
but the prices were so extravagantly high, that according to Lamure,
its use was forbidden by sumptuary laws.

The art of embroidery scems to have attained a higher degree
of perfection in France, than in any other country ;—it is uot,
however, so much practised at the present duy.  Fanbioiderers for-
merly composed a great portion of the working population of the
largest towns ; laws were specially framed for their protection, sone
of which would astonish the work-people of the present day.  They
were formed into a company as early as 1272, by Liticnne Boileau,
Prévot de Paris, under their respective names of “ Brodeurs, Décou-
peurs, Eigratigneurs, Chasubiters ;”—their last statutes were framed
in 1719,

In Saxony, embroidery on fine muslin and cambric has been
carried to gregt perfection. In the neighbourhood of Iibenstock,
and the Erzgebirge, much tambour work is done ; this is general-
ly sold at the Leipzig fairs, where it is bought by the Russian and
West Indian merchants ; great quantities are ulso exported to Per-
sit. At Plauen, in the same neighbourhood (celebrated for its
manufactures in linen, cotton, and muslin,) much figured lace is
also worked, which may be met with at the shops in Dresden.
The embroideries of Nancy and Paris of this description, have
of late years attained great excellence; and are much sought
after.

Embroidery, on an extensive scale, is often effected in the Jacquard
and draw looms. In such cases, front headles are cuployed ; and
two beats or strokes of the reed are given to cach thread of weft
thrown across the web. When there are several colowrs in one
line of the pattern, (as in Fig. 70,) there st be one card or lush
1o cach, to cnable the weaver or weavers to embroider them, one
colour after another ; which he does hefore giving the two ground
beats or strokes of the reed.  Lbroidered [abrics for covering fur-
niture, are always worked with front headles, for the purpose of
Linding the embroidery, and the threads of warp which pass
through these headles are sometimes taken from the ground warp,
and sometimes from an extra warp, accordingly as it happens that
the embroidering shades are the same as those of the ground warp,
or different from them. Small shuttles or pirns (sometimes called
tircles)are used ; a correct representation of one of which is given
uFig. 136. The ground headles are worked for the ground strokes,
aud the binding headles only are used for embroidering.  In most

39
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instances the weaver works the ground headles with his right
foot, (as in damask weaving,) and the binding headles with his
left.  When the pattern requires a great variety of shades of colour,
the workman places the design paper before him, (as in Gobelins
tapestry weaving,) so as to sce distinctly how to insert them.  When
there is any gilding of gold or silver used in embroidering, (which
is often the case,) the cloth must be carefully rolled in paper, as fast
as woven, to prevent the gilding from injuring the cloth: this is
effected by putting clean paper between the cloth and the roller on
which it is wound. Each colour in the pattern requires a shuttle
for each repeat in the breadth of the web, so that the whole number
of shuttles employed is often very considerable. The embroidering
shuttle or pirn is generally about 1} inches in diameter, and &ths
of an inch thick, with a hole in its centre, (as in Fig. 136,) for the
carriage pin on which it revolves, as fast as the thread'is wanted :
its inside is hollowed out to about §ths of its whole diameter to re-
ceive the warp.

It would have been supposed, that embroidery could never have
been worked with profit by machinery; yet, such is the case. Buta
few years sinee, M. Josué Heilmann, of Mulbausen, France, invented
a machine by which a female, with the assistance of two children,
could turn off daily as much work as 20 expert hand embroiderers,
employed upon the common frame. An account of this remarkable
invention will, therefore, be interesting- to many of our readers.

Mr. . exhibited his embroidering machine in Paris, at the “ Na-
tional Lxposition of the Products of Industry,” for 1834 ; and of
all the specimens of ingenuity there displayed, it was, without
doubt, that which attracted most attention, for whether at rest or in
motion, it was always surrounded by a crowd of curious persons;
some directing their attention to the embroideries which it had exe-
cuted, and others trying to follow its motions and to divine its me-
chanism. Indeed, it was interesting to sec, in a small compass, 130
embroidering needles, cach busied in copying the pattern, and ac-
complishing its task with perfect regularity ; one person only being
required to put all these ncedles into action. 'T'he spectator was
especially struck with adiniration, in secing the precision with which
cach of the ncedles came of itsell to prick the stull in the very
place where the most expert hand would have done it !

Mr. Heilmann has, in the construction of this machine, over-
come, in a mechanical point of view, difficulties of an almost in-

* In some instances, the common shawl shuttle is used instead of” the circle.
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surmountable character ; and he well merits the compliments which
he has received.

1t is not necessary that we should enlarge upon the national ad-
vantages which must result from this invention, because, they will
appear obvious to every reflecting mind.  We would remark, how-
ever, that it is calculated to supply us with beautiful embroideries,
for home consumption, at least, and render us indcpendént of for-
eigners in this delightful branch of industry, saving millions of dollars
annually to the country. :

Mulhausen, August 5th. 1843.
Dear friend,

Your favour of the 29th June last has just reached me, enlosing
a Copy of “ Ure’s Dictionary of Arts, Manufactures and Mines ;”
in which publication, at page 437 of vol. 1, a catch-penny descrip-
tiori of my Fmbroidering Machine is given : hut as all the nove-
ments and mechanical arrangements contained in plate 2, of your
drawings, with many essential parts of plate 1, are omitted, I
have come to the conclusion that the Doctor’s description is not in-
tended to benefit the manufacturer or mechanician, in a practical
point of view, but only for the amusement of children.

I am glad to hear that you have embarked in the publication of
a treatise on the art of weaving, which will include all its vaiious
pranches. Such a work, I am persuaded, will prove of immense
benefit, not only to individual manufacturers and weavers, but also
to your own country and the world at large; for in this age of
charlatanism, when effrontery usurps the place of genius, a real
practical work like that you name, will be quite a god-send ; and
you have my best wishes, with those of your friends here, in the
undertaking. ’

“ Facts truly stated are the best applauses, or the most lasting re-
proaches.”

.

I have not made any improvement on the Erobroidering Machine
for some time past ; nov hay there been any material alteration made
in its principles, so far as I win aware, cither here or in Englind,
since its first introduction,

The patents obtained in France and England, have expired but
a short time since, so that this invention, which has really procured
me many compliments (among which is the decoration of the “ Le-
gion &' Honneur”) is at present public property.
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During the course of last year, I several times visited the factory

of Mr. Louis Schwabe, of Manchester, containing 15 of my Tn-
broidering Machines. 'I'his manufacturer has received compliments
at least suflicient to drive a man cruzy, (Ce manufacturier a re-
cuilli des compliments, @ faire tourner la téle)) from a multitude
of persons, who were in Manchester last year, at the meeting of the
British Association.*
. Although this invention has filled the mechanical world with
wonder, I do not think that it has turned much to the pecuniary
advantage of those who have hitherto adopted the use of it; but
my opinion is, that it will be more serviceable when within the reach
of every one.

\When your work on the “manufacture of textile fabrics” is
ready, you would do well to send a copy of it to our Société In-
dustrielle herve. - It would certainly be received with much favour;
and, perhaps, might prove greatly to your advantage.

Je vous présente mes salutations cordial
JOSUE HEILMANN,
Membre de la Legion d’ Honneur.
MONS. C. G. GILROY,
4 New York,
Etats Unis &’ Amerique.

The price of a machine containing 130 needles, and of course,
260 pincers or fingers to lay hold of them, is 5000 francs (nearly
1000 dollars.) TEach machine, as before observed, is calculated to
perform daily the work of 20 expert hand embroiderers ; and it re-
quires mercly the lubour of one adult, and two assistant children.

_ T'he operator must be well instructed in theé use of the machine,
for hie has many things to attend to at the same time : with one
hand, hie follows the drawings with the point of the pantograph ;
with the other, e turns a handle, to prick and draw all the needles,
which are held fast in pincers, and carricd by carriages, approaching
to and receding from the web, rolling all the time along an iron
railway ; and lastly, by means of two pedals or treadles, on which
he bears alternately, with one foot and then the other, he opens the
130 pincers of the first carriage, which must give up the ncedles
after having pricked them into the stuff, and he shuts at the same

* We think these compliments have been altogether misplaced.  Would it
not have been more becoming in these gentlemen, to have sent Mr. Heilmann,
the inventor of the machine, a handsome gold medal, in token of their admi-
ration of his ingenuity 7
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time the 130 pincers of the second carriage, which must reccive
them and draw them back afterwards. T'he childron have nothing
clse to do, but to change the ncedles when'the threads are used up,
and to watch that no ncedle nisses its pincers.

We shall endeavour to make all the details of this machine per-
feetly understood ; because, it ig not less remarkable for the arrange-
ment of the parts which compose it, than for the effects produced.

We shall describe successively,

1st. The arrangement of the frame,
2nd. The arrangement of the stuff]
3rd. The arrangement of the carriages,
4th. The airangement of the pincers.

ARRANGEMENT OF THE FRAME.

The frame is of cast iron the parts must be strongly fixed together
and set on a foundation firm enough not to be shaken, cither by
the motion of the machine itsclf or the movements of the girls,
who go from one pincer to another to change or fix the needles.
Fig. 1, represents an elevation taken in front of the machine, and
Fig. 2, an elevation taken from the left hand side of the machine
(as you stand in front of Fig. 1) In Fig. 2, the side of the frame
forms two equal rectangles AB B A, A BB A, symmetrically placed,
one at the right, the other at the left hand (as you stand at the side
of the machine), and united in the middle by a third rectangle,
narrower and more elevated, ADCA.* This assemblage of the
three rectangles, forms but one piece or casting ;t the scctions of the
horizontal and vertical sides of the machine are quite similar: on
the right hand side at No. 1 (plate 2) is shown a section of the
frame, and Dbelow it, is represented one of the fect @, which has a
hole to receive a fastening screw, by which it is sccured to the
ground. The other side of the frame, which is not represented in

*1If the reader will carefully"cxgmine ‘the central or middle rectangle (of
Fig.2) he will find thatit presents a complete edge view in clevation of the left
hand side of Fig. 1, being that side on which the machine is worked, as the
position of the pantograph denotes; the letters of reference in the edge or
;fntral rectangle Fig. 2, correspond to those of the pantograph or left side of
Fig. 1, :
ot It would be desirable to cast the sides of the frame in one complete picce,
a3 it would save much labor in the fitting up.
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the figure, is entirely similar; we shall designate corresponding
parts by the same letters of 1efucuce with an accent: thus, A’ I}/
DAY AB DAY will be the two symmetrical rectangles of the
second end of the frame, A’D’ C’ A’ will be the rectangle of the
middle, covesponding to A D C A, and o’ will represent the six feet
(sce Fig. 2) corresponding to those designated by @ Between each
foot and its correspondent «’ there is a bar of cast iron A", the form
and disposition of which is shown in Fig. 1. Thus, at the under
part, the wwo sides of the framne are joined by six bars, similar to
the bar A’ besides, at the two extremities of each of these bars,
there are klleLb «'y to give strength to the frame, two of these
knces are shown in Fig. 1: at their upper part, the two sides of
the frame are joined by a single bar D” (Fig. 1,) which has the
form of a trough ; and is fastened by a nut and screw to the cor-
responding angles D and D’. Fig. 3 represents at its upper part a
section of this bar; Fig. 1, shows the form of its outer edge, as well
as that of its back, which is represented by a dotted line.

Sucli is the dizposition of the frame, which bears all the mechan-
ism of the machine ; and it is necessary to possess an exact idea of
i, in order to understand how the other fixed parts are supported ;
and how the moveable parts, which are here very numerous, are-
enabled to perform their respective functions with perfect regularity.

The width of the machine depends upon the number of pincers
intended to be sct to work. The model which we saw at the exhi-
bition in Paris, contained 260 pincers, and was 2} metres wide
(about 8 feet 4 inches of our measure.) The figures here given
have been narrowed considerably, but the other proportions are not dis-
turbed.  In our drawings (Figs 1 and 2) the bars A" and D", which
councet the sides of the frame A and A together (sce'l'ig. 1) instead
of being 2% metres long, are not quite 2 metres, (sce scale at foot of

Fig. 2.)

The length of the frame must always be the same, whether the
machine be wide or narrow, for the length of the thread that canbe
put in the ncedles, depends upon the length; and it is always ad-
vantageous to give the frame, as we have done, all the length adopt-
ed by M. Ilcilmann, that is to say, a little more than two metrcs,
so that the necedles might bear a thread one metre long.

ARRANGEMENT OF THE STUFF TO BE EMBROIDERED,

We have already observed that the pincers which carry the
ncedles; present themsclves always at the same point, and that con-
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sequently, the needles would pass and repass continually through
the same hole, if the stufl’ was not displaced with a precision, sufli-
cieut to present kuccessively, opposite the poiut of the needle, ull the
points through whicl the needle has to pass, to exccute the flower
or the drawings intended.  The disposition of the stull and the
mechanism by which it is displaced, to the requisite extent, after
the needle has gone through, are therefore of great importance, and
we shall try to explain thern.

The stuff is set on a large rectangular frame, the four sides of
which are visible in Fig. 1, viz: the two vertical sides at I I
and the two horizontal sides, the upper and the under, at IV, 1.

Fig. 1, shows also two long wooden rollers G, G, the extreinities
of which, fastened with iron trunnions, bear on the sides I' of the
frame, on which they turn. These two rollers form a system of
beams, on which the stuff’ destined to be embroidered, may be rolied
and stretched vertically to the proper degree, for cach of these Leams
has at one of its extremities a little ratchet wheel g, g ; the
tecth of one of these wheels being bent in a contrary direction to
the teeth of the other, as indicated in Fig. 3, it follows, that in rais-
ing, for instance, the catch of the upper wheel and turning the
beam in the direction indicated by the arrow, the stufl’ draws the
under beam and tends to make it turn, whilst the catch of its ratchet
wheel holds it, and the stuff G” (see Fligs. 1 and 3) stretches more
and more ; the same result would be produced by turning the under
beam, after having raised its catch. When it is desired to pass any
part of the stuff from one of the beams to the other, it suffices to
raise at the same time the two catches and to turn in the proper di-
rection the beam on which the stufl’ is wanted to be rolled, and to
let the catch of the other beam drop ; then it remains ouly to stretch
the stull,

Besides this system of under beams, there is a sccond system of
‘two upper beams, for the same purpose, and which is disposed ex-
actly in the same manner ; it is also represented in Fig. 3, but it is
not completely scen in Fig. 1, where it is hidden in part by some
other pieces.

Supposing that one of thesc systems presents the stufl to the
upper needles, and the other to the under: as the two beams of
cach system have not their axes in the same vertical plane, the
plane of the stuff G” (Fig. 3) would be inclined and would come
to present itself obliquely to the needles, if the workman did not
take care to put it straight, and bring it back exactly in the middle,
by means of a strong wooden ruler, fixed, as well as the vollers, on
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the two vertical sides of the fiume ; this ruler is shown at G/, Fig.
3, for cach of the systems of beams.

I'be stufl’ must also receive a lateral tension, in the two opposite
directions, and to clivet this without its being torn, the operator sewy
on its edges, little ribbands of linen cloth or other suitable material,
and afterwards ties to these ribbands, strings g (IMg. 1) which
draw them laterally and which are fixed to the sides F of the framne.

It remains to see now, by what ingenious means, the frame may

"be displaced in all directions, without deviating from the vertical
plane in which it had at first been fixed, and how the stufl' which
is fastened on it, and consequently forced to follow all its movements,
may present opposite cach needle, the successive points which must
be pricked and crossed by the thread.

Mr. Heilmann, 10 obtain this result, uses the pantograph, by
means of which he is enabled to reduce or extend, in fixed propor-
tions, drawings of all kinds. Every one knows the principles on
which this instrument is founded, and we shall only recall them to
memory in a few words: 40 4" (Fig. 1) represents a parallelo-
gram whose four angles ,?’, £, b", are hinged, and so disposed as
to become cither very acute or very obtuse, the sides kecping always
the same length ; the sides b ', and b b", are lengthened, one to the’
point d, and the other to the point ¢, and these points ¢, and d, are
chosen, on condition that in one of the positions of the parallelo-
gram, the line ¢ d which joins them, will pass through the point f;
this condition can be fulfilled in many ways, since the position of
the parallclogram remaining the same, it is evident, that in order to
carry the point d further from the point ¥, it would sullice to bring
properly the puint ¢ to the point 4", or wice versa ; but when the
distance 0’ d has been once chosen, the distance 0" ¢; is a necessary
conscquence. Now, the principle on which the construction of the
pantograph rests is this: it is suflicient that the three points d, f and
¢, be in a straight line in only one of the positions of the parallelo-
gram, to have them to remain always in a straight line, whatever
its position be.

Tor, since in the present position, the line ¢ d passes through the
point f; the triangles &' d f and b ¢ f are similar, as having equai
angles ; for ' f being parallel to 8¢, and ' d to 3" f, the three
angles of the first of these triangles are equal respectively to the
three angles of the second ; we have then the proportion

Ve b f

Vif bd
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but, in all the positions that the parallclogram may take, in opening
or shutting arbitrarily the angle b, the sides will remain parallel,
since the figure will still be w purallelogrum; the angle ¢ 0 will
then remain eynal to the ungle d &' f; und consequendly, il in any
other position, the point ¢ be joined to the point f and the point
to the siune f, the two triangles &7 ¢ f and & f"d whiclo will resalt
from it, will still' have an equal angle comprised within two propor-
tional sides; thus they will be similar, and the two lines ¢ f and
S @ will be on the same line, that is to say, the three points ¢, f and
d will remain in a straight linc.

"This once admitted, suppose that we move the point ¢, in a cer-
tain direction, in making all the system turn round the point  ;
let us imagine, for instance, thut the point ¢ cemes in ¢’ then, in
joining & to ¢, it is evident that the point f will be found some-
where on that line d ¢, in 7, for instance, since it falls always on
the straight line, which joins the point ¢ to any position which the
point ¢ may take.

We have scen, besides, that the new triangles formed on d ¢,
(and analogous to the triangles 4" ¢ f and & fd of the primitive
position) are similar, and since the lengths ¢ 4" and " f, d b, and
b' f, are constant, we have:

cf Ve

.
— T ———

af vf
in the primitive position we had
cf Ve

af VS

)

it follows then

cf of

df df’
the result is, that the line f £ is parallel to ¢ ¢'.

The same thing will happen, when the point ¢ passes into ano-
ther point ¢ : the point f will pass at the same time, into another
point £, and the lines £/, 1 [, will be respectively parallel to
the lines ¢ ¢”, ¢’ ¢ ; then, lastly, the figures deseribed by the point
Jin the diverse positions of the parallelograin, are always exactly
similar to the figures described by the point c.

To find, now, the relation which exists between the outlines of
these figures, it is sufficient to observe, that in the primitive trian-
gles bz f and b* f d, we have:

40
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cf Ve
Y
hence
cf+df o c+b’f
df b f
but .
cf+d f=dc,and V' c+b' f=bc;
thus
de be
if vr
llnc wiangles d f /7 and d ¢ ¢’ being similar, we have also
ce de
= )
Jrodf
hence it results
cc be be
——t e OF ——m,

Sroovfo b

If the side 44" has been made equal to the sixth part of be, ff
will be also } of cc’, that is to say, that in general the outlines de-
scribed by the point £ will be exactly the sixth part of the outlines
described by the poim c.

This proposition is that adopted by Mr. Heilmann,

It may also be observed, that the triangles d bc and d b’ f bculg
also similar triangles, we have

be db
If d bl

and as Mr. Heilmann has taken 0’ d=b'f, it results
be=1bd.

After this demonstration, which requires only the first notions of
geonietry, to be understood, it will be very easy to perceive how the
pantograph acts in the embroidering machine. In looking over
Figs. 1, 2 and 3, it will be scen in Fig. 1, that the side b¢ has 8
handle B”, Ly wlmh the workman puts the instrument in action;
I'ig. 2 shows the profile of the angles and hinges; and Fig. 3
shows more plainly, the support on \Vhlcll it turng, and the turning
pomt by which it carries the stufl’ and frame in its movements.

I'o obtain more precision and solidity, the sides of the panlo«'mpll
are joined together, so that the middle of their thickness is exac iy
in the vertical plane of the stuff, and the axles of the hinges as
perpendicular as possible, to that plane in which, consequently, all‘
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the movements are accomplished. This is eflected by fixing on the
large upper bar D” a bent picce ¢” (Figs. 1 and 3) having a proper
jutting, and on ‘which is also fixed the picce d’, which is joined to
the extremity b d by a hinge; this piece d' is fustened to d” by an
iron pin; but it has an oblong hole, and before fastening the nut it
must be drawn backwards or forwards, until the support be exactly
in the planc of the stufl. This condition being accomplished, it re-
mains only to fix the frame to the angle f of the parallelogram
which is done by means of the piece F/ (Figs. 1 and 3.)

It is now plain, that, if the workman takes hold with his hand
of the handle B” (Fig. 1) and maukes the pantograph move in any
way, the point f will describe a figure similar to the ligure described
by the point ¢ and 6 times smaller, as we have demonstrated, but
the point  cannot move without noving the frame and all its sup-
ports ; besides, if the frame is well fixed on all sides, and forced to
move in the same plane, each of its points and of those fastencd 1o
it, will go exactly through the same way as the point /. Thus, in
the motion of the pantograph, every point of the stu(f describes a
figure equal to that, described by the point f; and consequently
similar to that, which the point ¢ describes and 6 times smaller. 1t
is sufficient, then, to give to the workman, who holds the handle
B” a drawing six times larger than that which must be exccuted by
the machine, and to give him at the same time a sure and easy
means to go with the point ¢ through all the outlines of that draw-
ing: for this purpose, there is fixed at ¢, and perpendicular to the
parallelogram, a little style, terminated by a point C”, and the
drawing is sct on a vertical board E, parallel to the plane of the
stufl and the parallelogram, and put back only a distance equal to
the length of the style ¢ C” (Fligs. 1 and £;) this board is support-
ed by the iron rod ¢, fixed on an iron foot B/ (Flig. 1) which is ulso
used for diflerent purposes, as we shall show hereafter ; the frame,
leaded with its beams and stufl, forms a pretty heavy weight, and it
will be observed that if it is necessary, as we have said to direct it,
o keep it in ils plane, it is necessary also to lighten it, so that the
embroiderer 1nay carry the point of the pantograph without effort
or uncertainty in his movementa.

Mz Heilmann has accomplished this in the following manner:

Ist. A rope e (IMig. 1,) tied to the side b ¢ of the pantograph,
pusses over a pulley and supports at its extremity a weight which
the workman may graduate, at will: this weight balances the pan-
tograph and tends to raise the frame a little ;

2d. The upper side F’ of the frame carrics two jutling rulers,
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the profile of which i3 scen at I3 (Fig. 3,) both have a longitudinal
and horizontal slit in which the rod ¢ may easily slide (IMigs. 1
and 3), which thus is used as a guide to mauintain in its plane,
all the upper part of the frame, for the rods ¢ are fixed to the great
bar D7 ; the length of the slit at each of the rulers I must be
equal to the amplitude of the lateral movenent, which the frame
can take; .

3d. 'T'he under side of the frame, has two horizontal rods H and
H (Fig. 1) supported by two small arms, which are a little bent,
as shown at % (Fig. 2;) each of these rods is fixed in the groove
of a pulley H’ (Fig. 1)) the blocks of which are of an oval form
(Fig. 4) and supported by two triangular flanges 2/, 2/ on the two
arms ' which form the extremity of a forked lever II", the
profile of which is shown in Fig. 2; the two levers H"” musl
move together, in order that the two sides of the frame may be
cqually raised ; therefore they are keyed on a shaft I, supported at
its two extremities by feet of cast iron I” (Fig. 2,) a counterpoise 1,
which slides on the anns of the levers H”, and which, as it may be
carried from: or necar the line of the supports, allows to raise the
frame upwards to any required height, and without preventing
the frame to move in all directions, prevents, however, its being dis-
placed from the original plane, for which the pantograph had been
regulated ; the length of the rods H must also be equal to the am-
plitude of the lateral movement of the frame, and the arms of the
levers H" must be sufficiently long to let the are, which they make
the flanges 2/ (IVig. 4) of the pulley describe, be confounded by de-
grees with a straight line, in the greatest excursion from top to bot-
ot or from bottom to top, which the frame can make.

4th. "I'wo guides 4,1 (Fig. 1) supported on iron Teet, have vertical
slits in which the under side of the frame 1 is fastened.

ARRANGEMENT OF THE CARRIAGES.

Before we describe the arrangement and action of the pincers
which carry the needles, we shall explain the disposition and move-
ment of the two carriages which carry these pincers and all their
mechanism,

These carriages, which are entirely similar, are disposed one at
the right and the other at the left of the frame (Fig. 2;) we shall
designate by the same letters of reference the pieces which compose
them. :

Each carriage executes its movements on a railway, composed of
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two rails as straight as possible and horizontally fixed, onc at
cach side of the machine.* One of these ruils is secen at K
(Fig. 2;) an end view is given on the right at No. 2, and its
plan is represented in 1Nig. 65 the two jutting parts &y k are
placed and bolted on two brackets, alsv bolted to the two
vertical posts A C and A I of the frame: one of these brackets
is seen at the left (Fig. 1,) the corresponding bracket of the other
rail is seen also on the right, against the post A’ B’.  The carriage
itself is composed only of a long hollow cylinder of cast iron L
(Figs. 1, 2 and 6) having at cach of its extreniitics two wheels L
which roll on the rails K (Figs 1 and 2 ;) the wheels L’ are mounted
on a picce I (Fig. 2) forked to reccive the axis of the wheels, and
the piece /' is also bolted on the piece or appendix  (Figs. 1 and 6)
which is cast on the cylinder L.

These pieces, which, properly speaking, constitute the carriage,
are then in perfect equilibrium on the rails IS, and thus may with
the greatest facility approach or withdraw from the stafl’ to prick or
draw the needles.

But, to supersede the necessity of employing a person to produce
these alternate motions of the carriage, Mr. Heilmann attaches to
it, a piece of mechanism by means of which the workman who directs
the pantograph, can himself without changing his place, conduct the
carriages and regulate, as he pleases, the extent of their course as
well as the rapidity of their motions,

This mechanism, will perhaps appear to many recaders, at first
sight, a little complicated, but in reality it is simple and very inge-
nious, and what is an essential point, it acts with remarkable preci-
sion. We shall now endeavour to make this part of the arrange-
ment understood.

A pulley J (Fiig. 2) is fastened against the post A B at the right
of the frame, by two stands J' and J*: a siwilar pulley is fastened
to the other end of the frame against the corresponding post A’ I3/
(Fig. 1) in this figure, the last only has been represented, and that
which is fastened to the post A B has been suppressed, to show the
wheel 7 (sce left side of Fig. 1, and edge view in centre of TMig. 2)
on which it would project.  On a level with the centre of the pul-
leys J is fixed an iron shaft M (Itig 1) supported in proper couplings
or bearings, which are fixed against the large posts A Cand A’ Cr

* The reader will, of course, understand, that there are two sets of rails K
K, with their pulleys L' L, one set on each side of the mnachine, as scen at K
Kand I L’ (IFig. 1.)
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(Fig. 1.)of the frame; the shaft M” has towards its extremities, but
inside the frame, two cog wheels ¢ the left hand one is visible in
Iig. 1, the vight being hid by the palley J; its left extremity (pan
tograph side) projects outside the frame, to support another cog
wheel M (Figs. I and 2.)  On the pulley J and on the correspond-
ing cog wheel 27, passes an cndless chain j (Fig. 2:) the part of
this chain which must pass réund the circumference of the wheel
m is called Vaucanson’s chain (chaine-de- Vaucanson,) the other
which must pass round the circumference of the pulley J is a sim-
ple strap; the two extremitics of the chain j, dre secured, one at j'
and the other at j” (Fig. 2) to the piece m”, which is supported by
the extremity of the stud-pin m’ (sce right side of Fig. 1) which is
fixed in the picce ! of the extremity of the cylinder L; this same
stud-pin also carries a roller which runs under the rail K, to steady
the carriage.

1t results from this arrangement, that by turning the shaft M”
(Fig. 1) or the wheel M (Fig. 2) in the direction indicated by the
arrow (Fig. 2,) the carriage will be forced towards the stuff; and, on
the contrary, by turning the wheel M in a direction opposite to the
arrow, the carriage will move from the stuff.

The left hand carriage (Flig. 2) is arranged exactly as the right
hand one, which we have just described ; every thing is the same
and designated by the same letters of reference, with the exception
of the wheel M, which is at the extremity of the shaft M” corres-
ponding to the second carriage, it is designated by the letter M, be-
cause it is necessary to distinguish the two wheels M and M/, which
are, however, in all respects similar and fixed in the same manner,

When one of the carringes has advanced and pricked the necdles
into the stufl; the other is there ready to receive them, it takes Lold
of them, draws them, performs its course in removing, to draw the
thread and tighten the stitch, afterwards; it comes back and brings
the needles to prick the stufl in its turn ; during its motiory, the first
carriage must remain in its place waiting for it ; thus thy two car-
riages go alternately backwards and forwards, but never move at the
same tine. :

"T'o cllect this, Mr. TTeilmann has disposed on the piece O, which
is bolted on the two posts A C and A D of the frame, a bent lever
n o n' »”, moveable round the point 0 ; the bending n’ has a cog-
wheel O/, and the extremity 2" another cog-wheel O”; the four
wheels M, ', O’ and O” have similar teeth and diameter; the two
wheels O’ and O” are fixed in relation to each other, so that it is
suflicient to turn the handle N (Figs. 1 and 2) to make the wheel
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0" turn, and conscquently the wheel O when the lever 2 0 is ver-
tical, the wheel O’ touches ncither the wheel M nor the wheel M,
but when inclined to one side or the other, it will mesh or gear
aliernately into the wheel M or the wheel M.

Viewing these parts as they are represented by Fig. 2, it is evident,
that by turning the handle N in the direction indicated by the arrow,
the wheel M will turn in the direction indicated by its arrow, and
the right carriage will approach to the limit which prevents the pincers
from touching the stuff, with a rapidity which depends entircly on
the person who turns the handle N: by turning the handle in a
contrary direction, the carriage will go backwards, and the simple
movement of the lever # o (Figs. 1 and 2) will suffice to act alter-
pately on the left or on the right hand carriage. The reader will
perceive, that when the lever n o is vertical, the wheel O’ will ncither
touch the whecl M nor yet the wheel M/, but if the lever n 0 i3 in-
clined to one side or the other, the wheel O’ will be geared into the
wheel M or M, alternately.

The workman having one of his hands occupicd with the handle
B” of the pantograph, and the other with the handle N, he has
only his feet left to act on the lever o, and as he has yet many
other things to do, Mr. Heilmann has placed before him two treadles,
by means of which he executes with his feet a series of operations
not less delicate than those he exccutes with his hands.

For the present, we shall consider these treadles only as the
means of communicating motion to the lever n o.

The treadles P (Figs. 1 and 2) are moveable round the axis p (Fig.
1), and have ropes p’ rolled in a contrary direction on the pul-
leys P’; these pulleys are fixed on a shaft P (Figs. 1 and 2) supported
on one side by the stand I¥, and on the other by a picce K/
fastened to the two large posts of the frame A C and A D (Fig.
2); the shaft P supports at its extremity a picce r, represented in
front, and a side view No. 3, a little above, and at the left of the
place which it occupies (Fig. 1); it has teeth on a portion of its cir-
cumference (we shall sce further the use of these teeily, but for the
present we have only to speak of the part without teeth); and is
furnished with a pin, which goes into the forked extremity of the
lever 1 0; now, it ig evident, that by lowering the treadle P, which
is now raised (IMig. 1) the upper part of the shaft P” (supposed to he
seen from the end as in Fig. 2) will turn from left to vight, and the
lever n o will be inclined so as to gear the wheel O’ into the wheel
M/, but at the same time, the treadle which is now down will be
raised, because its rope P’ (Figs. 1 and 2) will of necessity be rolled
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on its pulley in proportion as the other rope will unroll, so that the
apparatus will be quite ready to act in a contrary direction, when
needed.

ARRANGEMENT OF TIIE PINCERS.

T'he shaft L’ (I%igs. 1 and 2) supporls from distance to distance,
atspaces of about half a metre, appendices ¢ ¢ fastened toit (see also
Fig. 6, where the scale is larger) ; it is to these appendices that are
fastcned, with two bolts, the curved arms Q (Figs. 1 and 2)
which are destined to support all the mechanism of the pincers ;
I"ig. 6 represents a part only of one of these arms but as they
are disposed nearly in the sare manner above and below (see Fig.
2) the shaft L, this part is sufficient, with the Figs. 1 and 2, to give
a complete idea of them: an iron rail, forming a well set triangular
prism, represented at S (Figs. 6 and 7), extends between the two
consceutive arms Q, Q, as seen in Fig. 1, and it is fixed against
cach of these arms by means of an ear ¢’ (Figs. 6 and 7) in
which passes an iron pin which crosses the thickness of 'the arm
but instead of a simple hole, the ear has a slit which allows to carry
it backwards or forwards. The workman can then put, one after
another, in a very straight line, the three rulers S, which must be
found in the three intervals of the arms Q (Fig. 1); ecach of
them is a little prolonged beyond its two ears, so that, after they are
properly arranged, the three consecutive rulers, seem to form but a
single triangular prism, extending from oue end to the other of the
carriage. 'T'his prism is destined to receive and to support all the
pincers that are found in a row.

Pigs. 8, 9, 10 and 11, represent the different parts which compose
one of the pincers.  At'T (IMig. 8) is scen the under jaw, set in its
place and fixed on the prismatic ruler; it will be observed easily
that it has: :

1st. Underneath, a little to the left, a set screw ¢, by means of
which it is fixed on this prismatic ruler, the form of which ruler it
has at its under part;

2d. At the left extremity (sce Figs. 6 and 8), a spring ¢, used to
raisc the end of the upper jaw V, in forcing it to shut and to press
against the under jaw;

3d. Upwards, and towards its middle, two little round cars, with
a hole in them, and separated from cach other by an interval equal
to the thickness of the upper jaw, and destined to receive the cor-
responding ear v of this juw;
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Ath. A little to the right of the cars, a small vertical jutting ¢,
serving Lo stop the needle, if by any cause it should be misplaced
or too much in udvance ;

5th. At the right extremity, a thin plate "I, having a conicul
hole larger inside than outside ; « front view of this plate is vepre-
sented at 1tg. 11

The upper jaw V has been removed fromn its place in Fig. 8, in
order to show its form better. _

It will now be perceived, that if the upper jaw V of the pincer
{see Fig. 8) is dropped down into its place between the ears ¢ and
a pin passed thraugh these ears, the pincer will be complete, or like
tiat shown in Figs. 2, 6 and 7.

In order that the pincer may be opened to receive the needle, the
long end of the upper jaw V must be pressed down sufliciently to
overcorne the elasticity of the spring ¢'.

Fig. 9 represents a view of the pincer {rom above (a plan view);
it also shows the size of the jaws and that of the spring ¢'.

Fig. 10 represents a. pincer, secn from the end, on the side of the
plate TV

Fig. 12 represents a necdle V', of full working size; the eye is
in the middle, the thread is put in it as in a common needle, but it
is not doubled, the filaments of the short end are only mixed witlt
those of the long near the ncedle, and are slightly twisted, so that
they may hold better, and go more casily through the stull through
the hole which the needle makes.

When a pincer is opencd and half of the needle comes to be en-
gaged in it, by the opening of the plate " it is fixed in an angular
groove, the depth of which is a little less than the diuneter of the
needle; and when the pincer is shut, the upper jaw V, holds it in
the groove ; thus the needle is held fast, by three points of its cir-
cumference. : '

Suppose now, that all the pincers are set at a proper distance on
the prismatic ruler S (Figs 6, 7 and 8) to form the upper row of the
right hand carriage, as scen in Fig. 1, we shall endeavour to ex-
plain by what kind of mechanism the workman succeeds in open-
ing, at the swme time, all the pincers of the upper row, when they
should deliver up the needles to those of the opposite curriage, alter
having pricked them into the stull.

There s for this purpose, an iron shaft U which extends from one
side of the carriage to the other (sece Fig. 1); an end view of this
shaft is shown at U Fig. 13, by ‘which it will be scen, that it is flat
on one side : this shaft is supported by little forks % (Fig. 6) which
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are fustened with bolts at the extremity of the arms Q, and it is
fixed there by a key-pin w'; the shaft is round in the parts which
rest in the forks, and these are of such a height, that when its flat
“part is turned downwards, it touches the ends of all the upper jaws
Y, without pressing them, so that the pincers remain shut, and it
opens them when it turns on its axis, by forcing down the springs /.

'T'o produce this effect, Mr. Heilmann fixes at the two extremitics
of the shaft U two scctors with teeth z, 2, a side view of which
may be seen in Fig. 2; each of these scctors gears into a toothed
vertical ruler X ([igs. 1 and 2) which can slide against the arm Q
of the carriage, where it is fixed, and the ruler X has at ity under
part an horizontal pin «’ (Figs. 1 and 2); it is by means of these
pins that the movement is communicated to the ruler X, and to the
sector 7, and conscquently to the shaft U, to open and shut the
pincers. .

We shall now try to explain how the workman performs this
operation, by means of the two treadles P (Figs. 1 and 2)

We have alrcady said, that the shaft P, which is put in motion
by the treadles P, supports at its right extremity (Fig. 1) a piece p
destined to make the lever n 0 act; this piece is represented in frout
at Fig. 2, and on the left at No. 3; it has teeth on two-thirds of its
ciccumference, and is used as a pinionr; with its toothed part, it
gears into a scctor 7, fixed at the extremity of the shaft R
(Kigs. 1 and No. 3) which can revolve on its axis and is supported
by proper buarings ' 77 ([ig. 1), placed in the middle of the hori-
zontal and lower bars of the frame. The shaft R also supports
two arms Z Z (Fig. 1 and No. 3), placed crosswise upon it, and ter-
minated by forks z and z; the two forks designated by 2
correspond to the left hand carringe (as seen in Iig. 2), and those
designated by 2z correspond to the right carriage; they are destined
to reccive the stud-pins 2’ of the notched rulers X afd it is very
caxy to understand how they operate. For, taking these parts as they
are represented in Fig. 2, let us suppose that the workman brings
the right carriage towards him, by turning the handle N, in the di-
rection of the arrow : then, the carriage advancing, sccures the
stud-pins 2’ in the forks ', and pricks into the stufl’ the jutling half
of the needles which it carries, and these halves enter into the pin-
cers of the left hand carriage, which are open to reccive them, it i3
then necessary instantly, to shut the left hand carriage pincers, 5o
that they may take the needles and open the right hand carriage
pincers to give them up.  This the workman does with his foot, at .
once ; he bears on the raised treadle to draw the rope which it sup-
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ports ; then the movement of rotation which is produced in the cor-
responding pulley is communicated to the shaft Py pinion p* scetor
r, shalt R, and simultancously to the two aris 7, Z, the extremi-
ties z, z of these arms (IMigs. 1 and 2) ure rised and carry the
stud-pins 2’ in their ascending moveincent, consequently the toothed
rulers X ascend in sliding in their grooves or guides, make the
sectors 2 and the flat sided shaft U turn, which gives pressure
on the end of all the upper jaws V of the pincers and opens then
all at once, by meansof the arms Z Z (No. 3), the forks 2,' 2" which
terminate them at the left, descend and carry with them the stud-
pins z' of the toothed rulers X of the left hand carriage, make the
corresponding sectors z turn as well as the flattened <haft U, on
which they are fixed; its flat side coriing on the ends of the upper
jaw V of the pincers, and all the pincers of this side are shut by
means of the springs #. Thus at the same tme, the workman
shuts thespincers of the left hand carriage and opens those of the
right hand carriage, which will remain open until they have re-
ceived the needles, after the return of the left hand carringe. The
same movement of the treadle, which produced this double result,
has also changed the position of the lever 2 o (IMiz. 2) and brought
the wheel O’ on the wheel M'; so that the workman has only to
turn the handle N to give motion to the left hand carriage, which
draws the needle and tightens the stitch.

The threads are stretched in proportion as the carriage withdraws,
but this tension presenting no elasticity, some inconvenicnce might
have happened, had not Mr. Heilmanu fixed to the carriages a piece
of mechanism by means of which every thread is pressed at the
same time by 2 weight, which is easily regulated, as will be hereafter
nore fully explained.

The reader will see in Fig. 1 (a little below the prismatic rail
which supports the pincers) a shaft Y awhich extends across the
carriage and projects over it at cach side 3 this <haft is supported by
picces  which are bolted on the arms Q(Figs. 1, 2 and 6) in which it

“may turn ; atits left extremity, it hastwo little bars y und w, and atits
right extremity a single bar % and a counterpoise y" which may be
seen in [ig, 2 the extremities of the two bars ¥ are connected by
a stout wire which extends across the machine (Fig. 1) and which
wire must be very straight : this wire is simply twisted together at
its ends after having taken a turn round the notched ends of the
bars 37, as will be scen, on close examination (Fig. 1); the position
of the wire, connected to the ends of the bars ' is also indicated in
Mizs. 2, 6 and 7; all the threads which come from the needles must



324 TIHE ART OF WEAVING,

pass under this wire, (see Figs. 2 and 6.) When the curiage ap-
proaches the stufl; and before the wire touches it, the bar w, (the
position of which is scen in Fig. 2) meets a stud-pin 2’ (Iig. 1),
which bears against it and raises it gradually ; the bars 7/, ' and
the wire which conncets them is raised at the same time and
take the position represented jn Fig. 7: on the contrary, when the
carriage, in leaving that position, goes from the stull; the bar »
glides in descending on the pin w', is removed to a little distance,
and then the counterpoise " makes the bars g/ fall, bringing down
the wire which connects them, on all the threads of the ncedles;
after which the machinery takes the position indicated in I'igs. 2
and 6.

In the description just given, we have only considered the upper
range of pincers and needles, in order to simplify our demonstrations,
but it will be secn that in Figs.1 and 2, there is an under range of
pincers and necdles which are also connected to the lower extremity
of the arms Q, cxactly similar to the upper range; the machinery
which opens and shuts the pincers is also the same, and operates
simultaneously, which will be seen by referring to Fig. 2, because
the sectors z 2 and toothed rulers X X are the same: the flattened
shaft U of the upper carriage is precisely the same as that of tie
under carriage. 'Tension is communicated .to the threads of the
lower needles by an arrangement the same as that above designated
by the letters of reference Y, , ¥, w and «', (see Figs. 1 and 2)

_Having thus described, to the best of our ability, this beautiful
picce of mechanism, we will offer a few remarks in regard to its
operation, :

The size of the patterns which the machine can embroider is
limited, as well as the number of needles to be sef at work ; because,
all thie necdles in each carriage (on the same horizontal - line) have
cuch its respective pattern, so that the number of patterns to be em-
broidered will be equal to the number of necdles em {oycd. For
example, in Fig. 1, there are 15 patterns in cach range ; these would
require onc needle each; it is therefore evident, that the distance
between the needles, respectively, must be somewhat greater thin
the breadth of the pattern to he embroidered, or the motion of the
frame would cause a part of the stufl' which had been cmbroidered
by one needle, to come in front of another needle.

Therefore, if it is desired to work with 130 ncedles, 65 above and
65 below, and if, for example, cach pattern was to be 7 inches in
Lreadth, it is very evident, that the distance between the ncedles
should be rather more than 7 inches, and would require a machine
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more than 65 times 7 inches, or about 13 metres in breadth : but,
the arrangement of the mechanism will not allow to give the ma-
chine so great a breadth : hitherto the machines have been confined
to 2% metres for the working part, carrying on this space 130 ucedles,
that is to say, 65 above and 65 below, set ut a distance of about 1}
inches apart (mettre & la distance d’cuviron 4 centimdtres); this
then is the maximum of the breadih of the patterns to be cin-
broidered.

To embroider patterns of a larger size the number of ncedles
must be diminished so as to allow of a greater distance between
them: it would be necessary, for instance, to reduce them one-half,
tp produce patterns 3 inches (8 centimétres) wide.

But, in diminishing the number of needles, we decrease the ad-
vantages of the machine ; because, it requires as much time to work
a carriage with 50 needles as one with 130.

Although the machine is limited in its width, it has the advao-
tage of having no limit in its length or height; it wmay, for instance,
embroider at the same time 130 ribbands of any lengtly; it will
suflice to dispose these ribbands on the beams G, and to embroider
all the height whigh the vertical motion of the frame allows; then
the workman marks the place where he has Ieft off, and stops the
working of the machine for a moment, while he rolls on one of the
beams G the embroidered part which he had executed, and brings
before the needles the new stufl’ which is to be embroidered ; he
makes the point of the pantograph rise or descend, according to the
part last finished, whether above or below, the pattern on the table
E (Fig. 1) being raised or lowered to correspond ; and then con-
tinues to embroider from the mark which he had made before
rolling the stufl' on the beam.

It will be perceived, that the workman must not follow with the
pantograph, the pattern which is on the 'board I, but must stop the
point of that instrument on the point or little square of the design
paper or pattern which the needle is going to prick, he carries it again
and stops it on the point through which the ncedle should go or
“enter in returning, and so forth. :

To facilitate this kind of reading, the pattern which is on the
.board B, is composed of straight lines, crossing cach other at right
angles, as in Fig. 70, (which scc) so that the workman has contin-
ually under his eye the pattern divided ol into small squares, which
he must follow with the point of the pantograph; should he hap-
pen to be interrupted and have neglected to inark the place where
he left off, he must look at the embroidered stufl” in the machine,
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to see what has been already embroidered and to find by compari-
son with the pattern on the table E, where he is to commence his
work again, in order to leave nothing undone and not to repeat

twice the same thing.

INDEX TO PLATES 1 AND 2.

ABCD, Fig. 2, The side of the
frame where the workman sits.

A'B' C, Fig. 1, The opposite side
of the frame.

A", Fig. 1, Lower _cross-bars
which connect the feet of the
two sides of the frame.

a, 'T'he six feet of the frame,
(Fig. 2) on the pantograph
side.

a’, T'he six feet of the opposite
side of the frame, (see Fig. 1).

a”, Fig. 1, Knees which unite
the cross-bars A” to the verti-
cal posts of the frame.

B, Figs. 1 and 2, Haudle of the
pantograph.

b, b, b, 'Vhree of the angles of
the pantograph.

¢, Point of the side b " on which
the point is fixed.

C”, Fig. 2, Point of the panto-
graph.

D", Figs, 1 and 2, Cross-bar in
the shape of a trough which
unites the frame above.

d, Fixed points on which the
pantograph turns.

E, Fig. 1, Board on which the
pattern to be embroidered is

ut.

E’,pSupporl of the board L.

e, Rope attached by one end to
the side b ¢ of the pantograph,
passing over a pulley, and hav-
ing a weight at the other end.

¢, Iron rod to support the board
k.

E7, Fig. 3, Sliding rule fixed on
the side I of the frame.

e, Figa. 1 and 2, Rod fixed on
the cross-bar D" and sliding in
the eliding rule E”.

FF, Figs 1, 2 and 3, Vertical
posts of the frame which car-
ries the stuff.

F'F' Figs. 1, 2 and 3, Horizon-
tal sides of the same frame.
F”, Figs. 1 and 3, Stand fixed
on the upper side I of the
frame and connected by an

axis pin to the pantograph.

J, Fourth angle of the parallelo-
gram which forins the panto-
graph.

G, Figs. 1, 2 and 3, Four rollers
or wooden beams fixed on the
vertical posts of the frame for
carrying the stuff.

G, Figs. 3 and 7, Two rulers
fixed on the saine posts and
mtended to maintain in the
saine vertical plane, the stufl
rolled on the heams G.

&, Fig. 3, Rawchet wheels fixed
at one of the ends of the rol-
lers G.

g’y Cawches which hold the
wheels g

G Stufl

g", ¥ig. 1, Strings used to stretch
the stuft’ sideways.

H, Guide-rods fixed to the under
side of the frame which car-
ries the stufl.

A, Figa. 1 and 2, Curved arms
which support the rods H.

Hy, Figs. 1 and 3, 'Throated pul-
leys in which the rods H slide.

A, Figs. 1 and 4, Flanges by
which the blocks of the pul-
leys 11" are supported.

H”, Targe levers which support
at one end the blocks of the
pulleys 11" and at the other
counterpoises 1 (Iig. 2.)



EMBROIDERY.

k", Fig. 1, The two extremities
of the forks of the levers 1"

I, Counterpoise of the lever H".

I, Pig. 2, Shaft on which are
supported the levers 117, fixed
to aunswer for each other and
so that the two sides of the
fraane which carries the stuff
be supported and moved at the
top with an equal force.

17, Figs. 1 and 2, 'T'he two sup-
ports of the extrewiities of the
shaft 1.

i, Fig. 1, Two iron feet having
a vertical slit in which slides
the under edge of the frume,
serving to aintain it in it
‘plaue during its motions.

J, Fig. 2, Pulleys at each end of
the frame.

J'and J', Figs 1 and 2, Stands
which support the pulley J.

J» Endless chain.

J'and j”, Points to which the
extremities of the endless chain
are autached.

K, Figs. 1,2 and 5, Rails for the
carriages; Fig. b represents
one of these rails, seen from
above, with flanges I by which
it is bolted to the upright posts
B of the frame.

K', Fig. 2, Cross pieces bolted to
the twoposts A Dand A Cand
supporting the extremity of
the shaft P,

k, Flange of the rails K.

1, Figs. 1, 2 and 6, Shaft or
cylinder of the carriage, hav-
ing at its two extremities a
flange by which it is fastened
to the wheel-carriers ' and
having besides from distance
to distance appendices g, ¢ des-
tined to receive the large arms
QQ.

1, Flanges, through which the
axis of the shaft L is fixed to
the wheel-carriers 0.

1/, Small wheels which support
the carriage on the rails K.
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', Wheel-carriers, forked at the
two extremities to receive the
axles of the small wheels L.

M, M, Figs. | and 2, Cog-wheels,
set on the front extremity of
the axles M” and outside of
the frame.

m/, Pig. 1, Cog-wheel, st on the
shaft M inside the framne.

M’ M” T'wo shafts turning in
bearings fixed on the large
posts AD, AD and AC, A

> of the frame ; one of these
shafts is shown in Fig. 1.

m' Stud-pin crossing the piece I',
and supporting the wheel L’
which rolls on the rail K.

m" Fig. 2, Piece supported also
by the stud-pin, m' and to
which the endless chain is
connected, (Fig. 2).

N, Figs. 1 and 2, Handle by
meuns of which the wheel O
Fig. 2, is turned, to move the
carriages forward or backward.

n,o',n"", Bent lever supporting
the two cog-wheels (' and O
and supported by the axis pin
o, ig. 2.

0O, Cross-bar (Fig, 2) connecting
the sides AC and A D of the
frame.

o, Support or axis of the lever
n,n',n'.

0’ and O”, Two cog-wheels
gearing into each other, fixed

* to the points 2’ and n” of the
bent lever n,»', n'’ and moving
with it (Fig. 2.)

P, Figs. 1 and 2, Two treadles.

p, Axis of the treadles P.

1 Pulleys fixed on the shaft P
and moving with it.

p’ Ropes which connect the trea-
dies P to the pulleys P,

P Shaft which carries the pul-
leys 1.

p" Piece fixed at the extremity
of the shaft 1" it has teeth
on 3 of its circumference, and
the other part is prolonged and
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has a stud-pin which goes
through the forked extremity
of the lever no to make it
move, Figs. 1 and 2.

Q,Q, Figs. 1, 2 and 6, Large
arms of cast iron, which are
fixed on the shaft or cylinder
L by means of the flange ¢, q.

¢, ¢, Flange intended to support
the arms Q Q.

R, Fig. 1, Shaft supported at the
under part of the frame by
two hearings ' r'.

r Sector with teeth, supported
on the extremity of the shaft
R, and gearing into the pin-
on p”. .

r'r', Bearings fixed on the frame
and supporting the shaft R.
S, Figs. 1, 2 and 6, Prismatic
rule supporting the pincers ; it
is fastened between two con-
secutive arms Q @ by means

of the ears &' &',

s's’ LEars to which the arms Q

- Q are bolted.

T, Figs. 6, 8,9 and 10, Under
jaw of the pincer.

t, Screw intended to fasten it on
the prismatic rail.

T, Plue pierced by a hole
through which the needle goes
into the pincer, (Fig. 11).

¢’ Spring intended to press down
the upper jaw of the pincer on
the needle.

U, Fig. 1, Flat shaft supported
by the extremity of the arms
Q Q; it is also shown in Figs.
6, 7 and 13.

u, Fig. 6, A small fork piece
which supports the axis of the
shaft U.

', KKey pins which keep the axis
of the shaft U in its place in
the fork pieces u.

Y, Upper jaw.

v, Far used to connect, by means
of a pin, the upper jaw of the
pincer with the under one,
(Fig. 8).
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V', Fig. 12, Needle of the full
size, with the eye in the
middle.

w, Arm at the extremity of the
shaft Y, and intended to make
the shaft turn at the moment
when it leaves it.

w', Stud-pin fixed to the frame,
and against which the small
arm w slides, Fig. 1).

w"”, T'wo small arns fixed, one
on the upper shaft Y, the
other on the under shaft Y’;
they are connected by a wire,
so that the motion of the shaft
Y produces that of the shaft
Y, (see middle of Iig. 1.)

X, X, Figs. 1 and 2, 'I'wo ver-
tical rules with teeth sliding
against the anns Q Q.

z, Sectors gearing with the teeth
of the rules X and fixed on
the flat shaft U with which
they turn, (Fig. 2.)

z'y Stud-pins fixed at the bottomn
of the rules X, Figs. 1 and 2.

Y,Y', Figs. 1 and 2, Shafis sup-
ported by the arms Q and
turning freely.

¥y, Small perpendicular arms
or rods on the endsof shaft Y,
Figs. 1 and 2.

", Counterpoise of the arm or
rod Y, Figs. 1 and 2.

Z Z, Arms fixed onthe shaft R ;
cach being terminated by two
forks z z, Fig. 2, one at the
right, and the other at the left.

z,2', Forks which terminate the
arms Z Z, and which are in-
tended to receive the stud-pins
z' of the toothed rules X X.

No. 1, Horizontal section of the
post A B, seen from above, and
also showing the thickness of
and the shape of the foot a.

No. 2, Section of the rail K.

No. 3, A view in profile and in
front of the pinion p”.
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In concluding this part of our subject-we cannot but express our
admiration of those talents which have overcome difliculties in the
construction of machinery, as great as any ever conquered by hu-
man skill and perseverance.  '1'he embroidering machine is not the
only invention which Mr. Ieilmunn has given to the world; for we
find, by referring to the records of the “Sociité Industriclle de Mul-
hausen,” accounts of several other inventions of his in dillerent
branches of manufactures, particularly iu power loom weaving;
aud among many interesting papers furnished by this gentleman
and published in the “ Bulletin” of the “Soci¢té,” there is a memoir
entitled ¢ Observations Microscopiques sur la forue, la finesse, et la
furce des filamens de Coton,” containing much valuable informa-
ton.* Indced, we may say of Mr. Heilmann what Lord Jefirey

* We extract the following characteristic morceau {rom page 543 of a bock
entitled, “ Baines’s History of the Cotton Manufacture,” as a specimen of the
eavious spirit entertained by Englishmen (especially of the middle class) to-
wards the French:—

“NOTE

Relative to the Form of the Fibres of Cotton. By James Tuomsox, F.R.S.

In the first volume of the ¢ Bulletin de la Société Industriclle de Mulhau-
sen,! published in 1828, is a memoir, by Mr. Josue Heilmann, entitled ¢ Obser-
vations Microscopiques sur la forme, la finesse, et la force des filamens de
Coton,’ in which he ascribes to the fibres of Cotton the same form precisely
given to them in the drawing of Mr. Bauer, dated Feb. 11, 1822, which ac-
companies my paper ¢ On Mummy Cloth.!

Mr. Heilmann’s ¢ Observations’ are accompanied by a drawing of Mr. Ed-
ward Kocchlin, of the fibres of cotton. Whoever will take the trouble to
compare the two drawings, will detect internal evidence af the one being de-
rived from the other. Mr. Heilinann’s paper being published in 1828, and
mino in 1834, renders some explanation necessary.

In 1822 or 1823, Mr. Edward Kocchlin was in England, and during a visit
he paid to me at Primrose, he saw Mr. Bauer’s drawing, and requested per-
mission (o eopy it, which was readily granted, It is (rom this drawing and
Mr. Kocchlin’s communication, that Mr. Heilmann's ¢ Obscrvations Micro-
.scopiques’ are derived.

The paltry fraud of appropriating to himself the observations of others,
without acknowledgment, might have passed unnoticed by me for ever, had
not the friends of Mr. Bauer considered this explanation necessary.”

Wo have tho plensure of being well acquuinted with Mr. Heilmann, and
know that he is not only an extremely ingenious man, but also u man ol sler-
ling honour and strict Integrity, and altogether incapable of any thing of
this sort. 'We will venture to assert, that Mr. IL. possesses more veal inven-
live talent than Mr. Bauer and all his fricnds put together.  Why do no
these gentlemen also lay claim to the embroidering machine which we buve
just described 7 - Perhapa they invented it too !

42
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said of James Watt :—“Independently of his great attainments in
mechanics, he is an extraordinary, and, in many respects a wonder
ful man ;—possessing infinite quickness of apprehension, a prodi-
gious memory, and a certain rectifying and methodizirg power of
digesting and arranging in its proper place, that which is really
valuable in practice, and of casting aside and rejecting, as it were
instinctively, whatever is worthless or immaterial.”

SECTION NINTH.

SPOOLING, WARPING AND SIZING BY POWER.

ThE processes of spooling, warping and sizing having been al-
ready thoroughly investigated, as applicable to looms worked by
hand (sce Section First,) it only remains to show how these various
processes may be facilitated, by the application of power instead of
manual labour: this subject we shall now endeavour to elucidate.

Were we ambitious of confusing the wits of the rabble with very
learned dissertations on spooling, warping and sizing, we would call
in the aid of that mysterious art, knowu to patent agents and quack
doctors by the cognomen of “saw-dusting ;”* but our cbject is to
diffuse ligrht and not darkness.

Iig. 148 represents a conunon cylindrical shaft, containing 16
drums A, with four spools B B B B, which roll against the drum, hy
friction of contact; C C represent cast iron arches fixed between
cach pair of drums, and serving to keep the spools in their places

* A villainous system of trickery or deception, by which a lie is garnished
over und made to appear as truth: it is commonly practised by men of no
rewd inventive ualent or eapacity ; but whose impudence is their grand substi-
tute for genius.  Such characters often apply to some dishonest patent-agent,
or petty lawyer, whoge business it is to assist themin their diflicultics ; which
he does by drawing out a long windy rigmarole specification of some 5,000
odd words, purposely to work up the invention or inventions of some inge-
nious mnn, under pretence of guking improvemenws thereon ; and then gild-
ing the pill over so skillully in the smnming up of the claimn, as to be swil-
lowed by the public without a shrug!
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(see D D, Fig. 149.) Each spool has suitable iron gudgeons at its
ends, serving as an axis on which it revolves (see Fig. 148.) EE
are the bobbins fromn the spinning frame: F F are cylindrical pieces
of iron covered with cloth, lying on the moveable rails G G. Pieces

Fig. 148.

E JE

of cloth are also fastened on the rails beneath the cleaners F F, so
that the thread passes through between the two plies of cloth, which
partly smooth down the fibres, and clean it from any loose specks
that may adhere to it; 11 are guide pins fastened on the rails G G
(Fig. 149.)  The pulley J, driven by a band from the cylinder
shaft, is connected with a heart motion, which moves the rails G G
alternately in a horizontal direction the full length of the spools,
and by means of the guide-pins L1, causes the yarn to wind on
equally from end to end of the spools. Ikach of the drums A is
covered with cloth or leather, and requires to be perfectly true, as
otherwise it would give a vibratory motion to the spools while the
yarn is winding on.

l;)li. MQ.P
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This machine is extremely light, simple in its construction, and
easily kept in order. A machine containing twenty drums may be
attended by two girls of twelve years of age, and is capable of
winding 3,000 hanks per day of 12} hours.

Instead of winding the yarn off the small bobbins on to others
of a larger-size, it is common in a number of factories to take the
bobbins direct from the spinning frame to the warping machine,
which is mounted with a rack or creel suited to the size of the
bobbins. This creel, rack, or bobbin frame, is attached to the hack
of the warping machine, and lies in a horizontal position, but is
hollowed in the centre like a cradle; hence it is denominated the
cradle warper. 'T'he girl who attends this machine stands with her
face towards the back of the warper, having the bobbin frame in-
tervening ; she thereby has all the bobbins within her reach, so that
whenever she perceives one nearly empty, she is ready to remove it,
replace it with a full one, and te the two ends of the thread, with-
out stopping the machine. And owing to the number of bobbins
in the frame, and the small quantity of yarn contained on each,
they are constantly emptying, while the attendant is constantly
supplying their places with full ones; but in order to prevent them
from running out eutirely, she requires to take out a considerable
number before the yarn is completely wound off.  "T'he yarn, there-
fore, which is left on the bobbins, if not wound off’ at sowme other
machine, is liable to be made into waste. Hence the cradle warper
has not been generally adopted, as it has been found that the loss
from the quantity of waste made by it, is greater than the expense
required for spooling, or winding the yarn from small bobbins on to
others of a larger size, suited to the common bobbin frame of a
warping machine,

T'he next step preparatory to the operation of weaving is the for-
mation of the warp or chain, that is, the longitudinal threads of the
web, which lie parallel to each other through the breadth of the
cloth. The bobbins are transferred to the warping machine; and
though this machine is very simple in ity construction, yet it is well
worthy our notice.

WARPING MACHINE.
The species of warping machine which we shall now endeavour

to explain is an American invention, and is far superior o those used
in Great Britain; for it has the advantage of being provided with an
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ingenious contrivance by means of which it is instantly stopped on
the breaking of a thread.

' Fig. 150.
U o
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A A, Figs. 150 and 151, is the framing of the machine, which
being constructed of wood, gives it a heavy appearance in the draw-
ings; B Figs. 151 and 153 are the threads proceeding frown the
bobbin frame to the iron plate C, where each thread is separated ;
the plate C being perforated with small holes corresponding 1o the
number of threads to be wound on the beam.  Passing the plate C,
where all the threads are brought into one horizontal plane, they
thence pass over the rods D D : from these through the guide-reed
I5 and on to the heam I, which is represented as containing only
the lrst round of the yarn.  "T'he belt pulleys G are on the same
shaft with the wheel T, which drives the wheel I; on the same
axis with the wheel 1, is the dram J, which drives the yarn beam
1. The drum J, on which the yarn beam rests, and by which it is
moved, is exactly one yard in circumference, and upon one end
of its axis, there is a screw working into small geared wheels con-
nected with an index; which indicates the revolutions of the drum
during the warping of each bewm, from which the length of yarn
on each beam is ascertiined, and the attendant is paid accordingly.
The axis of the yarm beam rests on two slots of the framing at K,
and is pressed down upon the drum J, by the stivrup L L, which is
alzo weighted down by the cross lever M. From the top of the
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stirrup L, an arm N extends to the guide reed E, so that as the
yarn fills on the beam I, it gradually rises, and the arin N presses
up the guide reed with the same gradual motion, 8o as to keep it
always in a proper position in relation to the increasing diameter of

Fig. 151,

the yarn beam: O, Fig. 151, is a strap attached to the weight P,
and which winds round a small shaft, on the end of which the
ratchet wheel Q is made fast. When the beam is sufficicntly full,
the strap O is wound up by means of a wrench attached to the
ratchet wheel, which thereby lifts the weight P, the lever M and
stirrup L, until the hook on the axis of the yarn beam at K, is so
far relieved as to be pressed back : the full bean is then removed,
and an empty one put in its place—the stirrup is brought forward
till the hook is above the axis of the beam—the catch of the
ratchet wheel is lifted—the strap unwound—and the nachine is
then ready to warp another beam.
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From the foregoing description, it will be seen that this warping
machine differs very little from those used in Great Britain, It is
however in every respect as sunple and eflicient, besides having the
advantage of the stop-motion ; and which will now be described.

As the yarn from the bobbin frame enters the plate C, it passes
over the rods D D; but hetween these rods, there is a drop-wire sus-
pended upon each thread : these drop-wires are pieces of flattened
steel wire, ubout four inches long, from 4 to % broad, aud &, of an
inch thick: their weight varies from 4 grains 4 dwts. to 4 grains
10 dwts. ‘I'hey are hooked at the top, and suspended by their own
weight oneach thread.  (See RR R, front view, Fig. 150, and R,
Fig. 153.) When the machioe is in operation, the drop-wires are
borne up by the tension of the threads, but as soon as any one
thread breaks, it slackens, and, of course, the wire drops down till
the point of the hook at S, IMig. 1564, rests on the plate T' T, Fig.
153 ; and it i3 this dropping down of the wire that stops the ma-
chine.  "T'he shaft UU extending across the machine, has an ec-
centric at V, Figs. 150 and 153, which works into the fork of the
lever WW. On the top of the lever W W, there is a small tum-
bler X Y X attached to the steel plate Z, 1Migs. 150 and 153. 'The
lever W W turns upon a journal at A, IMigs. 151 and 153 ; and in
consequence of the eccentric V working into the fork, the top of the
lever, and with it the tumbler X Y X, and the plate Z are made to
oscillate under the drop-wires ; so when a thread breaks, the wire
drops down, and retards the oscillating motion of the plate Z, which
immediately depresses cither end of the plate X X of the tumbler,
which again presses down the lever B' C' at B, and raises the other
extremity at C'. By lifting the lever at €', the rod D’ D', being
then disengaged, is operated upon by the spiral spring IV, Fig. 150,
which causes it to shift so far as to act upon the upright rod I, and
turn it round as far as to make the belt lever () shift the belt
from the fast, on to the loose pulley. And as these various parts
are fitted so as to operate all at once, the machine upon the break-
ing of one thread will be instantly stopped.

When the broken threads are all tied, and the machine ready to
be put in motion, the girl attending, lays hold of the rail H’ 1T, Fig.
150, and pulls it forward ; 1" T are straps of leather fastened to the
wooden frame 3'J', containing the drop wires; therefore, by draw-
ing down the rail 11" 11, the shaft K’ I{’ turns round, and causes the
straps L' L, to raise the frame J' )" so far as to lift all the drop-wires
above the top of the plate 7, which keep their places by the tension
of the yarn, as soon as the machine gets into full operation. In
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lifting the drop-wire frame J' J/, it also draws up the point M/, of the
small lever M’ N/, Iigs. 151 and 153, which causes the other ex-
tremity N, to operate upon an arm of the upright rod '}, and turn
it round as fast as to let the belt lever G, shift the driving belt
from the loose, on to the fast pulley : at the same time another arm
O, of the upright rod F, Fig. 151, also operates upon the rod D’ D
at I, Flig. 150, and shifts it to the right hand, until the point C' of
the lever B’ C', drops into the square groove seen in Fig. 150 : the
lever or catch C, is kept in the groove of the rod I D, by the
small spiral spring Q'.  'I'hus by pulling forward the rail II' H, the
drop-wires are lifted, and the whole machine is instantly put in
operation ; and by lifting the catch C’, the rod I’ D’ being opera-
ted upon by the spiral spring E, it is instantly stopped.
Figs. 152, 153 & 154.

Ow v(®

Fig. 154,

Drop wire of one fourth the working size.
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Fig. 152 is a front view of the guide reed I, seen in Fig. 151, for
dirccting the yarn on the bewn I it consists of a piece of sheet
iron cut into a nuwmber of slits, corresponding to the number of
threads to be warped on the beam. By examining the figure, it
will be seen that the slits are so contrived, that a lease may be
formed on cach beam if necessary.

In looking at the representations given of this machine, those un-
acquainted with it might be apt to suppose, from the number of
levers, springs, &e. depending upon each other, that it would work
iniccurately, and be difficult o keep in order. 'This, however, is
not the case.  "I'he warping wachines used in Great Britain reqguire
the utimost attention on the part of the attendant to notice instantly
whien a thread breaks ; as should her eye be diverted from her work
but one moment, the end of @ broken thread might wind round the
bewm so far, as to require five minutes or more (o find it, and put
the machine again in motion.  But this is not the case with those
used in America; for while the machine is in operation, the attend-
ant is frequently behind the bhobbin frame, taking out empty spools,
aud supplying their places with full ones; nor could the cradle
warpers of America be used, except by being furnished with a self-
acting stop-motion.  “This motion is, therefore, eminently entitled
to the appellation of an important labour-siving improvement.

T'he above account of the American spooling and warping ma-
chines, is principally abridged from the able descriptions given by
James Montgomery, Vs, in his excellent work, entided, “ The
Cotton Manufacture of the United States of America contrasted and
compared with that of Great Britain.”

We close this part of our subject with a remark or two regarding
the warping and beaming of sitk webs :—

Ist. In warping silk webs where the warp is to consist of differ-
ent grists or colours of yarn, as in stripes, vinghams, pullicates, &c.,
the bobbins 1ust be arranged in the creel or bank agreeably to the
order in which they are indicated in the draught or design.

2d. A silk warp o make tafleta, must not be pat on the same
roller or heam with one 1o make gros de 'Fours serge, satin, &c.,
but each must have a separate and distinet roller for itself; and they
must be weighted according to the nature of the texture to be pro-
duced.

3d. A warp making the same pattern in several places in the
web, but double-threaded in one place and single in another, must

not be all put on the same roller or beam; because, the different
413
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parts would not work equally tight in the weaving, as the double-
threaded part would be much larger on the roller than the single.

SIZING.

Since the invention of the common dressing or sizing machine,
in 1802, by Mr. Thomas Johnson, an ingenious mechanic of Bred-
bury, a great many diflerent contrivances have been tried to facili-
tate the operation of sizing; but most of them have sunk into ob-
livion. It will be our object, in this place, to describe only those
which are likely to prove beneficial to the manufacturer. 'T'he first
of these which we shall consider, is of the invention of Mr. John
Potter, of Manchester ; and the second, of Messrs. llornby and
Kennyworthy, manufacturers, Blackburn.

Mr. Potter’s improvements in the process of preparing warps for
the loom, consist ; firstly,—In certain variations in the construction
of the ordinary dressing machine, by means of which, the manu-
facturer is enabled to dress warps which have previously undergone
the process of sizing,® so as to produce a warp more capable of
enduring the subsequent friction in the process of weaving; and,
secondly, In the construction and arrangement of a new machine
for the purpose of producing a warp of greater length, and thercby
obviating the necessity of joining or twisting in the warp so fre-
quently as is the case when a warp of the ordinary length is used.
T'he same letters and figures of reference indicate the sume parts
throughout.

Fig. 1, Plate 3, represents a side elevation of a dressing machine
to which part of these improvements is applied ; and Iig. 2, is a
plan of the same. In operating with this machine, it is usual to
place the yarn on six or eight beams, from which it is drawn off and
combined in the process of dressing to form the warp; but in Mr.
P’s machine, the warp, in a ball (as taken from the drying house,)
is placed at the point A, and the end of the warp, in a sized state,

* The common sizing machine consists of a trough filled with size, through
which the warp is drawn ; but instead of passing the warp simply through
the size, it ie made to pass under and over a series of rollers, having suit-
able gudgeons and bearings at their ends, rotary motion being communi-
cated by the friction of the travelling warp as it is drawn away from them.
Afler having passed this series of roflers, the warp is squeczed between two
large wooden rollers or cylinders, which expel the superfluous moisture. Tt
is then passed over the cylinders of a common drying machine, siinilar o
those used by calico printers, when it is finished.
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is carried over the rest or guide B, and between the pressing rollers
C and D, thence round the stud E, and back under the roller D,
passing again between the pressing rollers C and D, and over the
upper surface of the roller C.  Irom this point it is carried forward
over the rollers 1, G and H, till it arrives at the horizontal position,
where it is traversed in the direction of the arrow through the
ravel ', suspended from above, so as to yield to any impediment
which may arise in the warp, and forward, between the stiffening
rollers 1.1, whence it proceeds under the brushes K, and is taken up
on the warping beam of the loom, as in the ordinary dressing ma-
chine. M, is the driving pulley, and motion is imparted to the va-
rious parts in the common way.. Now it is well known to weavers
and persons conversant with the preparation of warps for the loom,
that the adhesion of various threads of sized warp, would cause
great difficulty in passing it through this machine with any degree
of regularity. 'I'o obviate this difliculty and separate every thread,
two rods L, L, are passed through the openings of the lease which
has been secured at the warping machine, as best scen at Fig. 1.
T'hese rods L L, are attached to the shaft or rod M!, (sce Fig. 2,)
through which they receive an alternating metion from the arm N,
which is vibrated by the connecting rod O, driven from an eccentric
on the face-plate P, as seen in Fig. 1, where the varying position of
the rods L, will be scen dividing the threads or ends of the warp in
its progress towards the rollers L [ In Fig. 4, the process of open-
ing or separating each thread of the warp is eflected by means of
the two blades Q Q, which move on centres at their respective ex-
tremities, and are vibrated by the arms NN, as in Figs. 1 and 3.
The warp in a sized state, being placed on the beam R (Fig. 3) in
the ordinary manner, practised with sized warps and held back by
the friction strap and weight R' and R*, which gives off the warp
at a proper tension as the dressing proceeds.  "T'he vibrations of the
vods L1 (Figs. 1 and 2) and the blades Q Q (17ig. 4) in these ma-
chines depend on the revolution of the eccentric P (Fig. 4,) which
iay be driven at a speed of 210 revolutions per minute ; but the
speed may be varied according to the nature of the work in the
machine.

Iig. 5, represents an elevation ; Fig. 6, a plan; and Fig. 7, a
side view of a machine for forming the warp on a bean previous to
the sizing process. In this machine, S (Figs. 5 and 6) represents a
cone drum, which is driven by means of a strap, the velocity vary-
ing according to the diameter on which the strap is placed. On the
extremity of the shaft on which the cone S is fixed, is attached a
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spur-wheel T' (Figs. 6 and 6,) which drives the spur-wheel U, fixed
on the end of the shaft V, carrying a succession of small beams W,
divided by the flanges. On to these beams W, the warp is received
from the heck X, as seecn at Fig. 5, and regularly distributed
by means of a small ravel X', which is traversed by a wonn
and worm-wheel, as shown in Fig. 6, and in side view at Fig. 7,
where the direction of the yarn will be seen passing over the guide
roller X2, and under the roller X3, and thence to the beamn W (IMig.
7,) at the same time that it is compressed into a hard state by the
cylinder Y, which acts as a pressing roller during the operation.
This pressing roller Y, along with the arms in which it is supported,
move freely on the rod Z Z (Figs. 5 and 6,) so that as soon as the
first small beam W, is full, the operator raises the presser Y, and
passes it forward to the next, and so on till the whole series of
beams W, are filled and equally pressed, at the same time securing a
lease in the yarn of each heam, as already alluded to, for the action
of the rods L'L,, or Q Q, in the dressing machine. It will be also
remarked that the heck X, is moved in the frame in which it is
supported, so as ut all times to correspond with the position of the
presser Y, when placed on any of the various beams W, in the pro-
cess of filling. Returning to the cone shaft which carries the wheel
T, will be seen a small worm a, driving a worm-wheel on the up-
right shaft b (Fig. 5,) which is also provided with a worin driving a
worm-wheel on the horizontal recording shaft ¢.  This shaft ¢, car-
ries two circular discs d and ¢, the position of which will be seen in
Fig. 6. The disc d, is provided with a small lever which rests
upon it during the winding process of the cone S, and the speed of
the disc d, is so calculuted as io make one revolution during the
winding on, or filling one of the beams W, with warp, but when
that is effected a notch or gap in the disc d, allows the lever f] to
fall by means of the weight f* (I%ig. 6) which tightening a strap-
break on the pulley g, placed on the cone shaft, wrrests the revolu-
tion, and thereby distributes an equal quantity of warp on the va-
rious beams W, as they are filled in succession. The disc e, is pro-
vided with a series of notches or gaps, and supports a lever A, which
acts on the marking rod 1, by means of a spring o, placed on the
perpendicular rod by which the weight m, is supported (see 17g. 6.)
T'he extremity of the opposite arm of the rod i, passes under the
edge of the warp, and is provided with fibrous material, saturated
with marking ink which marks the warp every time the lever 4, iy
allowed to fall into one of the notches in the disc e r/see Fig. 5,) into
which it i8 forced by the weight m, at the same tine the marking
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rod ¢, having made the mark, is replaced in its former position on a
stud or rest, by the action of a spiral spring o (1'ig. 5,) the mark on
the warp, indicating a uniform and equal wnount of warp placed
on the beam W. "1'he distance of the notches on the disc e (1'ig. 6,)
are calculated to compensate for the increasing diameter of the warp
on the beam W, during the filling process. 'I'he varying taking up
of the warp on to these beams W, according to their increased cir-
cumference, is compensated for by traversing the driving strap to a
lurger diameter of the cone S (Iigs. 5 and 6,) and- the velocity must
depend on the nature of the work and the judgment of the opera-
tor. By tracing the action of this warping machine, it will be obvi-
ous that the beams W, may be multiplied to any convenient extent,
and consequently the length of the warp, which necessarily effects a
great saving in joining or twisting in, as practised in the ordinary
warp.

In Fig. 6, it will easily be perceived, that motion is transferred
from the cone drum S, to the yarn beams W, by the spur wheels
T and U. ‘T'he notched disc e, is left out in the plan view (Fig. 6,)
to avoid confusion, and more clearly to show the levers ¢ and d,
weight m, and marker ¢ Should the marking apparatus shown in
Figs. 5 and 6, be considered too complicated, one of those in com-
mon use may be easily substituted in stead.

We now pass on to describe Messrs. Hornby and Kennyworthy’s
machine for sizing and preparing warps for the loom ; which, from
its neatness, the regularity of its motions and the work which it is
capitble of performing, is well worthy our attention in this place.

‘I'he improvements in this machine, consist in a novel and parti-
cular arrangeinent of mechanisim for sizing and preparing warps
from * beam or machine warping.”

"'he principal feature of novelty and improvement in Messrs. H.
and IK’s. method of sizing or dressing warps, consists in a peculiar
mode of distributing or laying out of the threads, so that they shall
be dressed or sized in parallel strips or breadihs, laid in even and
close contact, side by side, and usually termed “ beers or half beers”
in the ordinary warping mill.  (Sce common warping mill; Section
First.)

This new method of dividing and laying out the warp threads
into strips, bands, or beers and half beers, during the process of
sizing and preparing them for the loom, possesses iany advan-
tagres, which will be evident to persons conversant with the ordinary
modes of conducting such operations.  As the threads are divided
into certain numbers, fonming a beer or hall beer, and in that
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breadth passed through the sizing substance, tney retain the form
of bands or strips, and are slightly attached to each other by the
adhesion of the size, thus forming narrow tapes or breadths of warp
threads, and consequently rendering them more tenacious than if
passed through the sizing and preparing process in single threads,
as commonly done, and allowing them to be more easily conducted
through the machinery. The warps may be thus extended to a
much greater length than usual, and the process of taking the
“Jease” and winding on to the warp beam ready for *looming,”
can be effected by the arrangement of one and the same achine,
with more expedition than by the ordinary method now in use.

One of the improvements connected with the working of the ma-
chinery, is a new arrangement of the headles for obtaining the
lease or cross shed of the warps, previously to the dressing, sizing,
or drying of the same, that is placing the headles, for dividing the
shed of the warps, at the entrance end of the machine, or at the
commencement of the operation ; and the further improvements in
the machinery for sizing and preparing warps, consist in a novel
Jorm of ravel or comb, for allowing the lease band to pass through
the warps without the necessity of having the whole of the half
beers or breadth relaid each time of taking such lease or cross shed ;
and also in the application of a revolving self-acting marker, for
marking ofl any required length of warps, as they are wound oa to
the warp beam, ready for looming.

In Plate 1V, Fig. 1 represents a plan or horizontal view of the
machinery in which these improvements are shown; Fig. 2, is a
side elevation ; and Fig. 3, a vertical section of the same, taken lon-
gitudinally through the middle of the machine. The main and
side framings of the machinery are shown at q, a, a, @, which sup-
port the beamns of warp or yarn b,b,b,b,b, previously wound and
prepared by the warping machine: these main side frames also
support the various ravels or combs, headles, sizing or diessing
trough, the drying cylinders, tension and guide rollers, and also the
driving apparatus for giving motion to the mechanism.

It will be perceived, that as the unsized warps proceed from their
respective beams b,b,b,b,b, they are guided on to, and passed
through an ordinary ravel or comb ¢, ¢, and thus divided equally,
prior to their being passed through the headles d, d, situated at the
entrance of the machine, for the purpose of effecting the cross shed,
and thereby taking the lease previously to the yarns being submit-
ted to the sizing process. T'he lease now being taken, and the cross
band or threads introduced, for the purpose of looming or drawing
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in of the warp through the headles, as is well understood, the yarns
or warps are passed through a ravel or comb ¢, (see Figs. 1 and 2,)
formed by a rack of teeth or pins and intervening spaces, for the
purpose of dividing and laying the warps in parallel breadths, side
by side, and forming each division, strip or band of warps, (of any
required number,) into separate and distinct tapes or sheets, (of any
desired width,) each thread being laid parallel, side by side; and
thus, in close lateral contact, the ravel or comb e, either being al-
lowed to vibrate or oscillate freely as the warps proceed over it, or it
may be caused to revolve, if found more desirable.

The continuous warps being thus made or separated into breadths
or bands A, are now passed over a conducting roller, and immersed
into the trough or vessel f (see Fig. 3,) which contains the sizing
material, and is to be kept in a heated state, by steam passing
through the pipe g, g, or otherwise, and thus boiled into the warps
as they pass through it, and under the tension rollers A, £, (see Figs.
1 and 3): it will be observed that these tension rollers /i, i, may be
adjusted to any degree of tension, or raised up entirely out of the
troughs, to be cleaned or otherwise, by turning the winch handle 11
(see Figs. 1 and 2,) which, by means of the worms and wheels 12,
and pinions 13, 13, take into the racks 14, 14, in connection with
which the pivots of the rollers %, A, are mounted. The warps are
then to be passed forward through a pair of squeezing rollers, 3, 1,
(I'igs. 2 and 3) and again immersed in the trough or vessel j (see
Fig. 3,) containing a similar sizing preparation, to finish the yarns;
from thence the warp is passed around the drying cylinders £, k,
(Figs. 2 and 3) also heated by stcam through the pipe &, and dis-
charged by the pipes [, [, or by any other convenient means. The
yarn or warps, as they pass around these drying cylinders, will now
be found to assume the form of tapes or bands, as the sizing mate-
rial will cause the parallel threads, as they lay side by side, to ad-
here slightly together, and thus proceed in a tape-like form, being
of course much stronger, more regular, and less likely to be broken
or disarranged, than in the ordinary mode of sizing.

A brush 15 (Figs. 1, 2 and 3,) is placed over the yarns as they
proceed over the cylinders £, for the purpose of dressing and laying
the fibres of the threads, and making the tapes or bands more coni-
pact and even: it is caused to revolve very slowly by means of
the small band 16 (Fig. 2,) proceeding upon the axis of the guide
roller 7, (1igs. 1 and 22;) the warps now proceed in a sized, dried,
and finished state, conducted by the rollers m,m, through a similar
ravel or comb 2, n, (Iigs. 1 and 2)) but of a finer rake or pitch
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than the ravel ¢, ¢, and by passing through or over which, the strips
or bands are turned edgewise, and again similarly dividing by the
oscillating or vibratory action of this comb n, 7, and laid over the
tension roller o, o, (Figs. 1, 2 and 3,) in a proper state to be received
and wound upon the warp beam p, ready to be removed and taken
to the loomer or drawer in. The continuous operation of the ma-
chinery is effected by means of a strap passing around the driving
pulley g, (see Figs. 1, 2 and 3,) upon the end of the transverse
shaft r (Fig. 1)) being traversed from the loose pulley by the setting
on rod s. Upon the shaft r, is also a conical druin ¢, having a driv-
ing strap passing around it, and the corresponding cone u, (Iigs. 1
and 2,)mounted also upon a tranaverse shaft v, at one end of which
there is a toothed pinion w, (Fig. 1,) driving the train of spur wheels
z,¥, z, which gives rotary motion to the warp beam p, causing it to
wind on the yarn or warps as required. The yarn is kept dis-
tended and even, by means of weighted friction bands being passed
around the ends of the warp beams b,b, and the pressure of the
squeezers or presser rollers, is similarly adjusted, by means of
the weighted lever 2 (Fig. 2.) The self-acting marking appara-
tus is shown in Fig. 1; upon the end of the revolving guide
roller o, 0, is a small worm 3, taking into a2 worm wheel upon
the end of the shaft 4, at the reverse end of which is the mitre
wheel 5, driving a corresponding wheel 6, upon the small shaft
7, which carries the revolving marker 8, which from time to time
dips into a colour box, and marks the warp threads with a patch of
colour as it revolves, any length for the pieces intended to be woven,
and allowing the warp beam to contain accurate lengths, without
waste in the looming.

In the detached Figs. 4, 5 and 6, are shown three varietics of the
improved ravel or comb, (upon a large scale,) for dividing or separa-
ting the warp, as they pass through the machine. Fig. 4 shows
one description, being that preferred to be used with a pendulous or
oscillating motion ; Fig. 5, another, which is preferred to be used ag
a rotary comb, and it will be perceived, that one set or rake of teeth
will always be entering and dividing the warps, as those on the op-
posite leave them; Fig. 6 shows another modification of the same,
which may either be used with a rotary or any other required
motion.

If our manufacturing friends shall derive any real benefit from
the description just given of these improved machines for preparing
warps for the loom, we will not grudge the expense incurred on our
part in rendering all the particulars as plain as possible.






SECTION TENTH.

PLAIN WEAVING BY POWER.

Now the steam begins to blow;
Girl, haste, your loom attend;
Do not always be so slow,

Or your web will have no end.

Stay no longer idly singing:
You're a pretty girl, indeed !
Hark! the factory bell is ringing !
Mary, to your loom with speed !

See the shafts begin to move,
Driven by the power of steam;
Wheels below and wheels above
Turn correctly every beam.

Horce is constantly supplied,
Brought by straps of leather strong;
Levers play on every side,

While the shuttle shoots along. .

See how fast the lay is driven;
See the treadles sink and rise;
See how well the cloth is woven;
Gracious! how the shuttle flies!

Briexy Div O’FARRrELL,

Ve shall not in this place give any repetition of the old hacknied
story regarding the origin of the power loom (in 1Surope),* by Mr,
Edmund Cartwright, of Marnham, Nottinghamshire; and for
which he obtained a patent, bearing date 4th April, 1785, It is
certain that this machine would have long since passed into oblivion,
had it not been for the improvements made upon it by other men
of genius. It was not until the year 1801 that power loom weav-
ing began to be extensively introduced for the manufacture of plain
goods ; and not until the years 1830 to 1834 that it was successfully
applied to light fancy fabrics, with small patterns, (say, of from 10 to

*For the true origin of power loom weaving (plain, tweeled and figured,
of every description) see introduction to this work, page 5,20 to 37, and 61.

44
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75 changes of design.) Since 1834, it has been still further jim-
proved by various ingenious individuals, both in Lurope and Ameri-
ca, so as to make it available in the manufacture of almost every
description of figured textures, whether of cotton, silk, linen or wool.
In the present section, we shall confine ourself to laying before our
readers its application to the weaving of plain fabrics.

Fig. 155.

O

'J'WWV“A-:'L

..

Fig. 155 shows a side view in clevation of the power loon, s
constructed by Messrs. Sharp, Roberts & Co., Manchester; but as
their machine contains no particular feature of novelty, we shall ot
waste much time upon it. Fig. 156 is a section of the same taken
through the centre, showing the interior working parts of the mu-
ghine.

"Ais the frame work of the loom ; By belt pulleys (Fig. 165;) G,
fly wheel for equalizing irregularities of motion during the working
of the machine: D (Fig. 166,) driving spur-wheel, fixed on the
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crank shaft E, and gearing into the wheel IF; this wheel 1% has
double the number of teeth of the spur wheel D, and consequently
makes only half as many revolutions: it is keyed, or made fast, on
the end of the cam shaft G; and it is by mncans of this shaft, in
connexion with suitable tappets and levers, that motion is comuu-
nicated to the headles for the purpose of shedding the warp, as well
as for giving motion to the shuttle. "I'he cranks of the diiving shalt
are connected to the swords of the lay by arms H (see Fiig. 155.) The
cams J J; give motion to the treadles K K, which worlk the headles
JJ, as will be seen very plainly in Fig. 156. The yarn beam is

Fig. 156.

V=

weighted in the ordinary manner used for coarse goods, namely, by
passing a rope round the circumference of each end, to which rope
a friction weight M, is attached. T'he cloth roller and take-up motion
(us any practical manufacturer will perceive) possess no feature of
novelty, consisting merely of a spur wheel N, working into a pinion
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0, which pinion is made fast to the ratchet wheel P, and this wheel
receives motion from the clicks or drivers Q, by means of the arm
R, this arm recciving motion from the stud-pin §, fixed in the
sword of the lay L. Theshuttle is thrown by means of two levers
T (one of which is seen in Fig. 155 and the other in Fig. 156,)
connected at bottom with the horizontal shafts U, motion being
communicated to these shafts by a wiper V, working against the
iron shoe or slide W, (sec Fig. 155.) .The shoes or slides W, are
bolted to the side of the horizontal shafts U (one at each side of the
machine) at X. The picker staves or levers T, are recovered to their
original positions, alternately, after having thrown the shuttle through
the shed, by means of a leather strap and spiral spring which con-
nects the borizontal shafts U U, together across the machine; the
position of one end of this leather strap, as bolted to the horizontal
shaft U, will be seen at Y, in both Figs. The shaft U, has suitable
bearings at each end, which are indicated by the dotted lines in Fig.
155, and at Z, Fig. 156. 'The protector A? as seen in both these
Figs. is of the ordinary construction. This form of the power loom
being unworthy of further notice, we shall, therefore, pass on to de-
scribe others of greater merit proceeding gradually until we arrive
~at the most perfect.

Fig. 157,
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Figs. 1567, 158, 169 and 160, show the different parts of a loom,
as improved by Messrs. Apelles Howard, of Stockport, and John
Scattergood, of Manchester.

Fig. 157 is a back view of the common loom; Fig. 158, a side
view, in which part of the framing is removed for the purpose of
making the application of the improvements more obvious ; and I"ig.
159, a view of the improvements apart from the loom, for the pur-
pose of showing more clearly the nature and construction of the
same. In Figs. 157 and 158, some of the ordinary parts of the
loom are omitted, and only such parts delincated as we consider re-
quisite to explain and show the position in which the improvements
are applied.

In Fig. 157, A, represents the driving pulley keyed on the
crank shaft, which gives motion to the lay; B, the yarn beam;
D, Fig. 158, the cloth roller; and C, the tappet shaft by which
the position of the headles is regulated, thereby producing the
shed or opening in the warp for the passage of the shuttle at each

Sl

supported at each side of the loom, parallel to, and immediately
sbove the yarn beam B on this shaft is made fast two arms F, and
F. The extremity of the arm F, carries a shaft G, similar to that
warked E, and crossing the loom in the same way: the shaft E
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moves freely on its axis. "T'he direction of the warp threads from
the yarn beam B, will be seen in 1Migs. 158, 159 and 160, proceed-
ing first over the shaft or roller Gy and under the shaft 15, "o the
arm 1Y, is suspended a small lever or rod which supports the weight
11, as best seen in 1Migs. 168 und 159 5 this arm also carries a per-
pendiculir rod ¢4, which moves freely through an opening or liole
in the lever K, beneath (I%igs. 157 and 138.) L, represents a worm-
wheel attachied on the axis of the yarn beam B; and m, a worm
or screw tuking into the wheel L (Figs, 157 and 1568.) On the
same shaft which carrics the worm or screw m, is placed or keyed
the ratchet wheel M, and also the vibrating lever K, which is not
keyed but perfectly free, sliding in a suitable slot. The lever K, is
provided with a catch or dog ¢, taking into the ratchet wheel M,
(IMig. 157,) and at the other extremity with a rod suspending the
counter weight N, as secen in Fig, 1568. By retracing the action
of the various parts which we have last described, it will be obvious
that any amount of warp can be given off by revolving the yam
beam B, by meuans of the worm m, in one direction, while it will
be taken up; or, the reverse will be produced by the opposite motion
of the worm sz ; and further, that the position of the shaft G, will
vary or vibrate according as the warp is taken up, or given off by
the yarn beam B. Suppose, for example, the warp to be wound up
to a given point, by means of the small handle o, the shaft G, will
assume a certain position, and the amount of tension to which the
warp is subjected will depend upon the amount of counter weight
H, which has a constant tendency to elevate the shaft G, as best
shown at Pigs. 158 and 159. Under these circumstances, as soon

Fig. 160,

as the loom is put into action and the regular vibration of the
lay procceds, the cloth which is produced will be taken up on
the cloth roller D, and conscquently the warp which passd
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over the shaft G, will have a tendency to depress that shaft,
although the tension will not materially vary, on account of the
counter weight 11, always remaining the same,  But us svon as
the take-up of the cloth roller has proceeded so far as to depress the
shaft G, to the position indicated by the letter ¢, (Mg, 159) the rod
i,i, clevates the lever K, which i3 connccted to the catch or
dog ¢ (Kig. 167,) and thereby gathers a tooth in the ratchet M,
which, on the return of the lay, is carvicd forward by the coun-
ter weight N, and actuates the yarn beam B, which gives ofl' the
amount of warp required. This train of movement is shown sepa-
rate in Fig. 169 ; by which, together with the foregoing description,
jt will be obvious that the regular take-up of the cloth on the roller
D, as it is produced, is provided for by a commensurate giving ofl” of
warp from the beam B, caused by the depression or varied position
of the shaft G, as already explained. In weaving cloth of a fine
quality, the arrangement represented at I'ig. 160 will act rather
more uniformly than that already described. In this figure, the ar-
raugement of parts does not vary from that already stated, except-
ing that in the place of the weight N, and vibrating lever K, the
catch or dog ¢, is placed on a stationary fulerum 2, and the rod ¢, 1,
is carried downwards and attached by a small spring to the lever
y, which moves freely on a fixed fulcrum at z. This lever y,
is placed under the tappet shaft C, and when a sufficient quantity
of yarn is given ofl' from the beam B, the small wiper 7, does not
interfere with it, but as soon as the rod G, is depressed by the tight-
ening of the warp, as already described, the lever 4, is raised and
comes in contact with the wiper 7, which immediately depresses it,
end rotates the ratchet wheel M, by means of the band and tight-
ening weight S, with which it is conncected ; this band being passed
round the small drum or barrel placed on the sane shaft that sup-
ports the ratchet M.

The shafts G, and E, should be well polished, so that the warp
yara, in passing under and over them, may not be chafed.

"This contrivance, for giving off warp yarn and actuating the
king-up of the cloth, does not possess any particulur feature of
novelty which we can recommend, in a practical point of view, to
the cotton manufacturer. For the manufacture of sille goods
the shafic G, and E, might be used with advantage, provided
that another shaft, similar to that marked G, was inserted at
the point of the arm FY, cutting away the connecting rod i i,
and all the other parts of the apparatus shown in the Figs,
“These three shafts, acting on the warp threads, would keep them
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equally tight on both sides of the shed ; which will be obvious after
a word of explanatiou. :

Suppose, for example, that the warp, in coming from the beam
B, is passed over the shuft G, under the shaft 15, and over that
tixed at the point 1% and from thence into the headles; it is evi-
dent, that while the shed is forming, the rollers at the extremitics of
the arms F, and F¥, will be raised or depressed in proportion to the
strain caused by the shedding of the warp, the vibratory action al-
ways compensating by yielding at the point where the greatest
strain is caused, that is to say, when the shed is full open, as
shown in the Figs, and acting as a distender on the warp in pro-
portion as the shed closes after the passage of the shuttle (taking
up the sluck.) Looms mounted with this contrivance, in connec.
tion with the vibrating recd take-up motion, shown at Fig. 169,
would, we have no doubt, be found advantageous in weaving
delicate yarns. (Sce Figs. 219 and 220.)

“Nature in her productions slow, aspires
By just degrees to reach perfection’s height:
So mimic art works leisurely, till time
Improve the price, or wise experience give
The proper finishing.”

Manufacturers have, as is well known, experienced great inconve-
nience in regulating the relative motions of the yarn and cloth rol-
lers in the loom ; and although many attempts have been made fo
remedy this evil, yet for the most part they have totally failed in
accomplishing the desired object.  The few that have partially suc-
ceeded, have been attended with so much expense as to prevent
their coming into general use. - The improvement now offered is
such that it can be added to power looms of all descriptions at a
very trifling expense, and we think will completely remedy the evil,
at least so far as cotton stufls are concerned. If found available we
shall be glad, as it first originated with us in the year 1835, buta
patent for which was granted to Mr. Edwin Bottomley, of South
Crossland, in the parish of Almonbury, county of York, clothic,
Learing date Sept. 30h, 1838, prior to which date we tested the in-
vention for over two years at M. Philippe’s machine shop, 19 Rue
Chateau Landon, Paris, France. :
~ In these drawings the same Jetters of reference indicate the same
parts.

Fig. 161, represents a back elevation of a loom of the ordinary
construction, to which the improvements are applied ; Fig. 162, "
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a side view of the same ; IMig. 163, is u plan of the improved me-
chanism, and Iig. 164, a side view of it.

Fig. 161,

The yarn beam A, is placed in the usual position, and contains
the wurp which passes over the roller B : afier the warp is woven
K passes over the breast beam C (Fig. 162) and is taken upon
the cluth roller D, On the shaft E (Fig. 163) is placed a cylindri-
tal eccentric F F, which imparts alternating movement to the forked
prece GG, This forked piece G G, embraces the eccentric F F;
and its arm or connecting bar is provided with a slot through
which onc of the arms of the bell-crank lever H H, passes (Iig. 163.)
To the opposite arm of the bell-crank lever H 1, is autached the
swanecting rod T; und this rod communicates motion to the lever J,
wlich vibrates on the centre of the upright shaft K. "I'he lever J,
b furnishied with o small stud or pin in which the pinion T, and
sho the ratchet wheel M, revolve; these wheels, heing conneeted
vith cach other, the simall pinion L, is geared into the spur-wheel N
{¥ir. 163,) fixed to the shaft K (sce Fig. 161.) To this shaft is also
Yeyed the worm O, which actaates the worm-wheel P, and conss-
gady the yarn beam A, on the axis of which the worm-wheel P,
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is placed. Thus the rotation of the shaft E, imparts to the yam
beam a giving ofl motion, in a ratio corresponding with the number
of vibrations of the lay; but it is obvious that a greater length of
warp yarn would be given ofl the larger diameter of a full beam
than where the diameter is reduced ; hence it is required that the
yarn beam increase its speed of rotation as the diameter becomes
less, thereby insuring an equal quantity of warp given ofl at each
beat of the reed against the cloth, whatever may be the diameter of
the yarn beam,

Fig. 162,
L[

ﬁ

o

1

Y |

We shall now proceed to describe how the required increase of
spced to the yarnbeam A, is cflected. A small roller of wood or
other suitable material Q, is supported, as shown in Fig. 161, bys
sliding-picce R, moving freely in a slot in the frame-work of the
loom, as shown in Figs. 161, 163 and 164 ; fixed to this support, is
a rack continuing downwards and working into the pinion S
(Fig. 163) at the opposite extremity of which is another pinion T
(Fig. 161) working into the rack attached to the sliding carriage U.
On the shaft R, (Figs. 162, 163 and 164) is a small pulley provided
with a cord, to which is suspended a weight, for the purpose of
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keeping the roller Q, constantly pressing against the under side of
the yarn, as shown in Fig. 161. By this contrivance, Ll?c .rcduc-
tion in the diameter of the warp on the yurn beain, as 1t 13 con-
sumed in the weaving process, allows the roller @, to rise, which
conveys a traverse motion to the carriage U, in the direction of the

Fig. 163,

arrow, Fig, 163, and brings it nearer to the centre or fulcrum of
the bell-crank lever H H, which has the effect of increasing the
range or space through which the opposite armiof the lever vibrates,
and thus producing an increased vibration in the lever J; by means
of the connccting rod I, which by means of the dog or catch V,
(Fig. 163) gathers more teeth in the ratchet wheel M, and conse-
quently increases the speed of revolution of the yarn beam A, there-
by compensating for the decreased diameter, as already explained,
and thus an equal and uniform delivery is effected during the whole
of the weaving process, without refererice to the length of the warp
that may be rolled on the yarn beam. On the arin of the bell-

Fig. 164.
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crank lever HH, to which the connecting rod 1, is attached, will be
seen a scrics of small holes, and it is by connecting the rod I, to any
one of these holes, cither nearer or further from the fulcrum of the
bell-crank lever HH, that the amount of vibration of the take-up
lever J, is determined, and either greater or less amount of warp
yarn is delivered from the beam afier each vibration of the lay, uc-
cording to the nature of the fabric to be woven. :

From the foregoing explanation, any practical power loom weaver
will have no difliculty in comprehending the improvement.

Figs. 165, 166, 167 and 168, represent an improved power loom
for weaving light textures, invented by Amassa Stone, an extremely
ingenious mechanic of Johnstone, Rhode Island. By means of this
improvement, whenever, from the accidental breaking or non-
delivery of the weft, the striking up of the reed meets with little or
no resistance, the delivery of the warp, and also the taking-up of
the cloth, is suspended, although the general evolutions of the loom
continue.

Fig. 165.

Fig. 163, is a side view of the loom, with the novel parts at
tached, and in working order; Fig. 166, is a profile representation
of the same, showing particularly the novel parts; Tig. 167, isa
vertical section, taken through the loom at right angles to Fig. 165,
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in the line looking toward the cloth beam; Fig. 168, is a vertical
scction, also at right angles to Fig. 165, in the line looking in the
opposite direction, that is, toward the warp beam; and No. 30,
Iig. 167, is a horizontal view of a portion of the lay of the loom,
taken at that end where the improved parts are connected ; the
respective letters of reference pointing out the same parts in all the
figures. .

The yarn beam A, is mounted on the side framing of the loom
in the usual way. From this beam the warp threads pass over
a whip roller B, above, and thence through the headles C,C,
and reed D, in the ordinary way. The reed is mounted in
the lay in a frame, which is capable of vibrating on pivots or
centres, for the purpose of allowing the reed to full back when
it strikes forcibly against the weft thread in beating up. The
cloth produced by the intervention of the warp and weft threads in
the front of the rced, passes over the breast beam E, to the cloth
toller F, and is wound upon a loose roller G, by the friction of their
surfaces.

The crank or driving shaft H, by which the working parts of the
loom are driven, is connected by the crank rods I1, to the back
part of the lay; and hence, as the crank shaft rotates, the latter is
made to vibrate in the usual way ; and by the ordinary conncxion
of toothed wheels, the tappet shaft K, is also driven, which works
the headles CC, that open the sheds of the warp, und also the
picker staves I T,, that drive the shuttle to and fro.

Fig. 166,
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In the representation of the back of the lay at Fig. 167, it will
be perccived that the reed 1, is fixed in a frame MM; which
frame is mounted in the lay, and held by pivots on studs NN,
bolted to the upper parts of the swords of the lay. Upon these
studs or pivots N, the reed, with its frame, is enabled to swing back-
ward, but it is confined in its situation by powerful springs O O,
secured to the back of the lay, the ends of these springs pressing
against the lower rail of the reed frame.. The tension of these
springs may be tempered by the adjustable staples and screws P P.

These parts of the loom are described for the purpose of leading
to, and more readily illustrating the design and operation of the pre-
sent improvement. ’ .

A perpendicular lever Q, is attached to the side of one of the
swords of the lay by means of a fulcrumn stud R, projecting from a
bracket bolted to the sword. The upper end of this lever bears
against the bottom rail of the back of the reed frame M, and is
held there by a slight spring (see Fig. 167.) The lower part of this
frame is attached by an axle joint to a horizontal rod S. That end
of the rod S, to which the lever Q, is connected, is bent downward,
as shown in Fig. 166, for the purpose of enabling the rod to pass over
the rocker at bottom of the sword, which the lay vibrates upon.
The joint connecting the end of the lever Q, and rod S, must be
brought as nearly in coincidence with the axle of the lay as may
be found practicable.

Fig. 167,
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At the back part of the loom there s a perpendicular shaft T,
supported in brackets bolted Lo the side frame or standard.  Upon
the upper part of this shaft is fixed an endless serew or worin taking
into the tecth of a wheel on the yarn beaw; by the rotation of
which wormn the beam is turned, and made 1o deliver the warp. A
ratchet wheel U, is made fast by a bolt to the perpendicular shaft
T, near its lower end; and below this a cylindrical piece or collar
V, is looscly fitted upon the shaft, and held up by a pin.

Fig. 168.

From this side of the collar V, a small arm extends, carrying an
upright stud, which passes through an eye at the back end of the
horizontal rod S, for the purpose of forming a jointed support to that
end of the rod. At a short distance from this joint, a standard W,
is fixed into the horizontal rod, carrying a click or tooth, the point
of which drops into the tecth of the ratchet wheel. This tooth is the
driver that gives rotary movement to the ratchet wheel U, and
shaft T, '

A bent arm X, is affixed by bolts to the horizontal rod S, the cle-
vated end of which arm being struck by the sword when the lay
falls back, gives a sliding movement to the rod S, and thercby
causcs the click W, to drive the ratehet wheel U.

Below the endless screw on the perpendicular shaft T, another
ratchet wheel Y, is fixed, corresponding in the number of its
tecth. with the ratchet wheel U. This ratchet wheel acts upon
a tooth at the end of the shorter arm of a bent lever Z, Z, suspend-
ed on a-pivot or stud in a bracket attached to the side frame, At
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the reverse end, that is, near the extremity of the longer arm of this
bent lever Z, a tappet pin is fixed, for the purpose of raising the
arm of the ordinary taking up lever, which works the click or dri-
ver of the ratehet connected with the ordinary train of toothed gear,
for taking up or winding the cloth upon the beam in front, as usual.

After every flight of the shuttle through the open shed or warp,
the luy advauces for the purpose of causing the reed to beat up the
weft thread ; but as it is mounted in a vibrating frame M, the force
with which it strikes against the cloth causes the lower rail of the
reed frame to recede or swing back from the lay a short distance, as
shown in the section Iig. 166,

As the upper end of the perpendicular lever Q, bears against the
lower rail of the reed frame whenever the reed frame recedes, as
above described, that end of the lever is necessarily forced back, and
the under cnd consequently moved forward, bringing with it the
horizontal rod S. This movement of the rod S, causes the end of
the bent arm X, to be brought close against the vibrating sword of
the lay, and also draws back the click W, over one tooth in the
ratchet wheel U, On the return of the lay into the inclined posi-
tion, as shown by dots in Fig. 166, the sword will strike against the
end of the bent arm X, and slide the horizontal rod S, back again,
which will cause the click W, to drive the ratchet wheel U, one
tooth, and thereby turn the shaft T, and its endless screw, by means
of which the yarn beam is drawn round, and the warp given out.

But in the event of the weft thread having broken, there will be
no delivery from the shuttle, and consequently a want of filling to
the cloth ; the reed, therefore, in beating up, will not meet with that
resistance which it did when the filling of the weft thread was per-
fect. In the beating up of the lay, therefore, the reed frame will
not now be driven back as before, nor the lever Q, be sufliciently
acted upon to cause it to slide the horizontal rod S, through the
same distance : consequently, the click W, will not be drawn over
another tooth of the ratchet wheel U, and the shaft T, being thus
allowed to remain in a quiescent state, the warp will no longer be
given out fromn the yarn beam.

The rotary movement given to the shaft T, in the way described,
carries round the ratchet wheel Y5 and the tecth of this ratchet
wheel acting upon the tooth at the end of the shorter arm of the
bent lever Z, causes that end of the bent lever to be depressed cvery
time that a tooth of the wheel Y, passes over the tooth of the lever,
as shown by dots in Ilig. 166.

By these mcuns, the reverse end or longer arm of the lever i3
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raised, which cnuses the tappet pin fixed near its extremity to lift
the take-up lever, which operates upon the ordinary gearing for
winding up the cloth on the roller as usual. But when the rotary
wovement of the perpendicular shaft Ty is suspended, owing to the
breaking of the weft thread, as before stated, then the tuking up of
the cloth ceases, s well as the delivery of the warp, wlthough the
loom continue in action,

"T'o a superficial obscrver, this contrivance of Mr. Stone’s might
appear to be the very acime of perfection 5 yet, it posseszes mnany de-
fecls, in a practical point of view. In the fiist place, it is of too
complex a character: indeed, all that it accomplishes, can be effect-
ed with onc-fifth of the machinery which it contains. Mr. S's. loom
is not capable of producing thin goods with any degree of regu-
larity ; and this will be evident when it is remembered, that it is by
the accumulating pressure of the cloth against the reed that motion
is communicated to the yarn beam. It is clear, therefore, that for
light muslihs, or delicate silk textures, where only from 10 to 25
threads of weft per inch are required, this contrivance would not
answer at all; unless Mr. S. hung his reed upon a wisp, and em-
ployed, in conjunction, a native of the Emerald Isle, to assist, by
coaxing the warp from ofl' the yarn beam as fast as required. '['he
cluth, instead of being taken up regulariy as the weaving proceeds,
is wound up by fits and starts; for it is not until a number of
threads of weft have been added to the face of the cloth, equal to
the length of one of the teell in the ratchet wheel Uy on the end
of the perpendicular shaft ‘T, that the click or driver W, is allowed
t fall into a new tooth ; and after this has taken place, it will keep
Jiggling or dancing there, until another ridge of cloth is piled up
against the reed, when the point of the click W, will again hop
vver a tooth, ag before,

In order to make this loom weave thin goods perfectly regular, it
would he absolutely necessary to have the teeth of the ratchet wheel
U, as fine as the diameter of the weft thread to be used; but we
question whether teeth of this fineness would not be more than a
mateh for the eye-sight of any manufacturer in the United States,
For textures having from 35 to 80 threads of weft per inch, how-
ever, Mr. Stone’s loom will be found an acquisition,

iz, 169, represents part of the frame of a loom, with the com-
mon ratchet take-up motion attached thereto, as well as an improved
wethod of governing it, receiving motion from a vibrating reed,
which is arranged in a frame, precisely the same as that shown in
Figs. 165, 166, 167 and 16S. 'I'he improvemenl now to be de
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scribed, although exceedingly simple, is capable of eflecting all that
Mr. Stone'’s apparatus can accomplish.”

Fig. 169.

ABBC, is the frame of the loom; 1, w, the lay; P, the reed;
&, @, two springs, for the purpose of keeping the under part of the
reed frame K, pressed up. The springs g, g, are screwed by two
screws at cach end, as will be perceived by the black dots at the
points w, w, and arc governed, in regard to their pressure against
the rail K, by means of two clasp bolts passing through the lay;
which clasp bolts may be scen close to the letters &, 2 ; these bolts
have regulating nuts, one at the back and the other at the front of
the lay, for the purpose of sctting the bolts to any required position,
according to the degree of pressure intended to be communicated
from the springs g, g, to the rail K, of the reed frame, In the
operation of the loom, the rail K, is pressed back by the reed P, at

“each vibration of the lay, a distance equal to the diameter of the
weft thread. =, m, is a lever having its fulerum at o, the upper end
of which lever is kept pressed against the rail K, at the point X, by
means of the spring v ; and this spring is made fast to the rail K,

ey

* The connexion between the reed and the yarn beam Ja not absoluicly ne:
cessary ; because, a uniformity of tension may be communicated to the warp
from the cloth roller,
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by two screws, as indicated by the black dots.” At the lower end of
the lever m,m, is a turned-up part z, which touches the inclined

it of the arm a, @, a: this arm has its axis at V, and carries at
its end a click or driver ¢, for giving motion to the ratchet wheel ¢,
which wheel has a pinion made fast to it, and taking into the spur
wheel on the end of the cloth roller ¢ : the ratchet wheel ¢, is pre-
vented from recoiling by a suitable catch fixed inside the frame, its
point working into the teeth of the ratchet a little to the right of
the letter c. ‘

The vibrating motion of the lay is effected through the agency of
a stud-pin carrying a spnall roller which works in the sweep ¢ this
stud-pin is connected to an arm on the end of the driving shaft m.t
When the loom is put in operation, the reed P, is forced back by the
welt in the act of bealing up ; and as the wefl acts on the lever o, 7,
and makes its lower end to strike against the arm a, a, 4, so as to
put the‘cloth roller d, in motion, it thus winds on the texture as it
is woven; but if the reed beats up without the weft, it will not in
that case be forced back, as there would not be any addition to the
cloth, by the crossing of the weft, to that which had been previously
beaten up; the reed, therefore, would not be forced back by the
subscquent motion of the loom, and consequently the lever =, ,
would not strike against the inclined face of the arm a, a, @, and,
of course, the taking-up apparatus would not be set in motion.

Tl inclined arm a, a, a, has a small governing weight 10, at its
end, which serves to balance it and keep the click or driver e, against
the tooth in the ratchet wheel ¢ ¢ but this weight 10, is not sufli-
ciently heavy to cause the ratchet wheel ¢, to revelve. The sword
of the lay carries a small roller or pullcy fixed on a stud-pin, as
shown a little above the letter #; this roller serves to elevate the in-
clined arm a, a, a, after it has heen depressed by the action of the
tarned-up end of the lever 2,#, upon it, in the manuer already ex-
plained ; so that in the backward mdtion of the lay, the roller will
1aise the arm g, @, 6, and will thereby cause the click ¢, to fall back
Into a new tooth in the ratchet wheel ¢ ; in which tooth it will re-
main, until the lever 2, n, has reccived suflicient motion from the
point X, to cause the other extremity to depress the arm g, a, @, und

——

* A patent for this invention (IFig. 169) was granted to Oliver C. Burr, an
ingenious mechanie, of Milbury, Mass., bearing dute July 17, 1833,

f ‘I'hie figure being drawn in perspective, only one of the swords of the lay,
with its sweep 7, can be seen; but the opposite side of the lay, of course, has
; similar sword with a swcep1: no difficulty can be experienced on this

ead.
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force the ratehiet ¢, forward a distance equal to that which the cateh
¢, had fallen back in the previous working of the loom.

Before commencing the operation of weaving, the lever 2,7, must
be so set in relation to the inclined arm @, @, a, that when the reed
is brought full up to the face of the cloth, the turned-up end of the
lever o, 7, will nearly touch the inclined face of the arm «, a,0a;
and when the lay is thrown full back, the roller will not touch the
under side of the arm, because the arm had not been previously de-
pressed by the lever 2, 2. In thig position, therefore, the loom may
continue to operate for ever without any motion being communica-
ted to the ratchet wheel ¢, unless weflt be added to the face of the
cloth. Tt will be pereeived, that a very slight addition of weft to
the cloth (say two or three threads) will communicate extensive mo-
tion to the avm g, @, @ ; and this is caused by the greater leverage
of the lower end of the lever n, . IYor looms of the working size,
the length of the lever n,2, from the axis o, to the rail K, is 5
inches, and from the axis o, to the other extremity, or turned-up
end, 17 inches; but these relative lengths may be varied to suit the
dillerent heights of Jooms. It is very evident, therefore, that this
improvement or contrivance, is not only simpler, but superior to
Stene’s motion, and possesses the advantage over it, of taking up
the cloth with greater regularity ; because, the action of the lever
n, 7, s direct on the arm a, , «, at each pick of weft; three threads
of weft at most being suficient to communicale action to lhe
arm a, a, a; it is, however, not perfect, on this very account, being
liable, to a certain extent, to the same defect experienced in Stonc’s
mechanism, namely, the piling of the cloth against the reed before
any motion at all can be communicated. For shirtings and cali-
coes, of from 30 to 80 or 90 threads of weft per incly, this motion is,
perhaps, the best in existence at the present day ; and the expense
of fitting it to a loom is only a few shillings.

«The invention i3 mine,” said a would-be inventor ;
“Yon lie,” said a second, © Town’t, and no other;”

A third cried, “’tis mine P with a voice loud as Stentor;
And a fourth swore "twas his; while a fifth was its father.

Figs. 170 and 171, exhibit another method of regulating the
movement of the yarn beam, and of taking up the cloth, so as
produce textures of uniform thickness throughout : but this contri-
vance contains the same defects as those pointed out in Mr. Stouc’
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loom ; upon which loom it is, indecd, a dircet infringement, although
it possesscs the merit of being somewhat simpler.”

A, is the lay; B, the spring rced; C, a lever, extending down
nearly as low as the bottom of the lay sword; D, the part of the
lay in which the bar T, slides; I¥, a perpendicular shaft, having a
ratchet wheel G, at its lower end, and an endless serew or worm 1,
on its upper end which operates, by gearing, to give the requisite
motion to the yarn beam as in Stone's loom ; 11, steps of the per-
pendicular shaft; and J, a guide piece, baving a notch or mortise
in it to receive and guide the bar I, which acts upon the ratchet
wheel G.

Fig. 170.

The following is the manner in which the bar E, receives its mo-
tion from the spring reed B :—
When the lay advances and brings the reed into contact with the

* This alteration of Stonc’s loom, notwithstanding its similarity to the ori-
ginal, was made the subject of a patent by one Welcome A. Potter, of Crans-
on, Rhode Island, Nov. 23, 1837; which circumstance goes far to prove
what we have time afler time stated, that there is in reality no more protec-
tion for the ingenious man in the United States of America than in Great
Britain,
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cloth, the springing of the reed throws the top of the lever C, back,
being actuated by the resistance of the face of the cloth against the
reed, and as this lever works upon a fulcrum K, in the lay, and its
lower end passes into a mortise or slot at L, in the bar 13, and bear-
ing against the fore end of this slot, draws the rod forward by the
back motion of its upper end, and the back end of the bar B, then
catches upon a tooth of the ratchet wheel G, to which wheel it wil]
give motion when the lay is thrown back : this force is effected by
the sword of the lay coming into contact with a shoulder at M, thus
forcing the bar I, back and turning the ratchet wheel G, the shaft
F, then moving the yarn beam by means of the worm or screw Il

The foregoing description represents the bar E, as receiving its
motion through the agency of the spring reed : but Mr. Potter says
that be sometimes communicates it through that of the spring whip
roll, as shown in Fig. 171.

The whip roll N, is supported by a bent arm O, there being
a similar one at its other end; the bent arm O, works on a ful-
crum P, made fast to the frame of the loom, said bent arm ex-
tending to about an equal distance from the fulerum at each end.
A spring @, acts upon the lower end of the bent arm, for the
purpose of holding it in its proper position when not acted upon by
any other force.

When the lay moves forward, and the reed presses forcibly on
the cloth, this has the effect of drawing the whip roll N, forward,
and causing the lower end of the bent arm O, to recede: from
this lower end, a rod or wire R, extends to a lever S, working on a
fulerum T, on the frame of the loom, its lower end passing into a
mortize or slot in the bar E; and this lever is operated upon in a
manner sinilar to that of the lever C, already described : in both
Figs. the mortise L, must be long enough to give play to the
lever B, without moving the lever C, (Fig. 170) or the lever S,
(Fig. 171.)" ‘

On referring to Mr. Stone’s machine, Figs. 165, 166, 167 and
168, and comparing it with Mr. Potter’s modification, shown in
Figs. 170 and 171, the real character of the infringement will be
manifest. In the first place, Mr. Stone’s invention consists, in the

+The whip roll N, in conncxion with the lever O, for the purpose hereia
explained, is not the invention of Mr. Potter, Mr. Louis Schwabe and other
manufacturers, of Manchester, having used it several years before the dute
of Lis patent; and these gentlemen, no dowdt, can tell Mr. Potter to whom
the invention truly belonga!
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Fig. 171,

application of the lever Q, in connexion with the rod S, having the
bent arm X made fast to it, the click W, ratchet whecls U, and Y,
vertical shaft T, and the worm working into the spur wheel A A,
on the end of the yarn beam (see Iigs. 165 and 166 ;) and these
parts, receiving motion from the vibrating reed 1D, govern the giving
out of the warp, as well as the taking-up of the cloth, the one de-
pending upon the other. This feature forms the subject of Mr.
Stone’s patent ; and, we think, with justice too; for the contrivance
is really very ingenious, and doces its inventor credit, notwithstand-
ing its inapplicability to some kinds of fexlures, as has been alrcady
stated.

Now, on referring to the subject of Mr. Potter’s patent, as shown
8t Figs. 170 and 171, it will be scen that he has adapted the let-off
and take-up motions claimed by Mr. Stone; for his worm I, shaft
I, ratchet wheel G, bar T, lever C, and so forth, are precisely the
same; but he evades Mr. Stone’s patent by substituting @ mortise
or slot L (sce Flig. 170) in the rod or bar I, iustead of the bent arm
X, bolted to the rod or bar S, of Stoue’s loowm (sce 1Migs. 166.) Tuto
the slot L, made in the bar E, Mr. P. inserts the end of the lever
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C, instead of connccting it by a pin to the end of the rod or bar S,
as in l'igs. 165 and 106; and it is the playing of the lever C,
against the erds of the slot 1, (receiving motion from the vibratory
reed) that rotates the ratchet G, on the end of the shaft I* (Fig. 17(),')
instead of the picce X, and so forth, in Stone’s loom. Mr. P. makes
a catch of the rod or bar II, for turning the ratchet G, instead of
inserting a stud-pin into the rod, and putting the click W, on it, as
in IFig. 166 : but this alteration, of course, amounts to nothing. Tle
jogged end M, of the bar E, in Figs. 170 and 171, answers the
same purpose as that shown in IMigs, 165 and 166, but is no im-
provement thereon. 1'he spiral spring 12, in Figs, 170 and 171, is
auttached to the bar I, and stationary guide J, for the purpose of
keeping the bar L, against the teeth of the ratchet G, until sufli-
cient cloth has been woven to cause the under extremity of the
lever C (Fig. 170) to draw back, towards the cloth, the bar I, so ay
to allow its point to drop into a new tooth in the ratchet G: all this
Jjustly belongs to Mr. Stone, as any man who is not a downright
ignoramus may at once perceive. The modification of Fig. 170,
shown in Fig. 171, does not possess any merit, and is only another
method of beating about the bush, for the purpose of evading Stonc's
patent. How in the world Mr. Potter obtained a patent for Mr.
Stone’s invention, is to us a mystery: surely somebody about the
Patent Officc must have been magnetized when this transaction
took place.

Fig. 172, vepresents a side view, in elevation, of a common power
loom, with another modification of the same apparatus for regula-
ting the taking-up of the cloth ; aud for which contrivance, a patent
was granted to Horace Hendrick, of Killingly, Conn., bearing date
224 Sept. 1836 ; but it is not worth a $1,000; and our only object
in having gone to the expense of drawing, engraving, &c., and
giving it insertion in this work, is, to expose that system which is
so extensively carricd on by men who have no real talent of their
own and are too lazy to get their living by honest means.  Mr. 1.
denominates his appendage, “the rod and sickle ;” but we think
the term pruming hoolk would be quite as applicable,

FFFF, is the frame of the loom; ITH, the sword of the
lay ; R R, the lever whiclt receives motion from the vibrating reed,
and is the sume as that marked Q, in IMigs. 165, 166, 167 and 168,
n,m, in Fig. 169, and C, in Figs. 170 and 171, The lever RR, in
this loom is made to beat up against the inclined rod X, at its lower
extremity, near its fulcrum, this rod X, being connected to the arw
of the common take-up lever (which is in all respeets like that
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Fig. 172.
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shown at Fig. 169.) L,is the lay; B, a sinall friction roller or
stud-pin fixed on the side of the lay, like that above the letter y, in
in Pig. 169, except that in this case it is turned upside down, for
some purpose best known to Mr. H. himself. The arm C, being
acted upon by the roller B, will, of coursc, cause the clicks or dri-
vers K, to turn the cloth roller P, S, is a spring (one at cach side
of the lay) bolted to the sword of the Jay at T, for the purpose of
keeping the reed frame in its place, as in Stoud’s loon, and in the
others also, but here it is turned topsy-turvy.

Wherein does the reader suppose the sulject of this patent cou-
dists 7 Isitin the lever RR? Isitin the springsS? Qv is it in
the clicks K? The only feature of novelty that we can pereeive,
is in the beating of the nib or under extremity of the lever RR,
against the lower part of the connccting rod X, and that too so
near itg fulerum that something in the neighbourhood of a horse
power, at least, must be required to enable it to actuate the taking-
up of the cloth; and this, in our opinion, is improving backward.

The rod X, (Fig. 172) being connected by a stud-pin to the lay

47
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sword at bottom and to the arm C, at top, constitutes a positive take-
up motion ; and conscquently the lever R R, which is actuated by
the reed, is useless.  Neither do we see the utility of the stud-pin
or roller B because, the rod X, will raise and depress the arm €,
which carries the clicks or drivers K, independently of it.  The pa-
tentee does not tell us how the lever R R, actuates the arm C,
through the agency of the rod X, but simply remarks that “thg
lever R R, communicates motion to the cloth roller by means of the
rod X, connected to the sickle C”  He also says that “ the roller
or stud-pin I, may be inserted in the lever R K, instead of in the
sword H H;” but, we confess our inability to see the utility of s
doing, unless the under extremity of the lever R R, were cut away
altogether : after which, the motion would be in all respects like
that shown at Fig. 169; for if the stud-pin B, were made fast to
the lever R R, underneath the arm C, and the roller or stud-pin Ij,
on the lay sword above it, it would answer the same purpose as the
turned-up end of the lever n,», shown in Fig. 169, with the roller
fixed on the sword of the lay below it. DBut, in this case, it would
Le necessary to shorten the distance between the reed and the ful-
crum cf the lever R R, so as to bring the fulcrum nearer to the reed,
as in ¥ig. 169, in order to give the other extremity greater scope for
acting on the arm €. Instead of this, however, Mr. H. informs us,
that the fulcrum of the lever R R, is midway between the reed and
its lower extremity.

As this contrivance is represented, it will only operate as a posi-
tive tuke-up motion, as before stated ; and in order to make it actu-
ate the arm C, through the agency of the vibrating reed, the rod X,
must be disconnected from the pin w, and 2 long slot made in the
end of the rod X, into which slot the pin 10, may worle; this pin v,
having a suitable head made upon it, to prevent the rod X, from
dropping off.  I'his done, if the arm C, is counterbalanced with a
weight, similar to that marked 10, in Iig. 169, the roller or stud-
pin B, will depress it.

In this position, the lower nib or point may possibly actuate the
the rod X, in forcing up the arm C, when a sufficient quantity of
‘cloth is piled up against the reed ; but even then we think the odd
against the lever R R, will be tremendons, from the relative positions
in which these parts are represented by the patentee,

“ Emulation,” says Mason, “like the other passions of the humao
mind, shows itself much more plainly, and works much mor¢
strongly in eome than it does in others. It is in itsell innocent;
and was planted in our natures for very wise ends, and, if kept us-
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der proper regulations, is capable of serving very excellent pur-
poses, otherwise it degenerales into ¢ mean and criminal ambi-
tion.

“When a man finds something within Lim that pushes him on
to excel in worthy deeds, or in actions truly good und virtuous,
and pursues that design with a steady unaflected ardour, without
reserve or falsehood, it is a true sign of a noble spivit: for that love
of praise can never be criminal, that excites and enables a man to
do a great deal more good than he could do without it.  And, per-
haps, there never was a fine genius, or a noble «pirit, that rose ubove
the common level, and distinguished itself by high attainments in
what is truly excellent, but was secretly, and perhaps insensibly
prampted by the impulse of this passion.

“But, on the contrary, if a man’s views centre only in the ap-
plause of others, whether it be deserved or not; if he pants after
populurity and fame, not vegarding how he cames by it ; i his
passion for praise urge him to stretch himself beyond the line of his
capatity, and to attempt things o whick he is wncqual ; (o conde-
scend lo mean arts and low dissimulativn for the salke of u
name : and in a sinister, indirect way, sue hard for a litile in-
cense, not caring from whem he veceives il ; kis umbition then
becomes vanity.  And if it excite a man to wicked attempts, make
him willing to sacrifice the esteem of all wise and good men to the
acclamations of a mob; to overleap the bounds of deccncy and
truth, and break throngh the obligations of Lionour and virtue, it is
then not only vanity, but vice.

“T'o correct the Drregularity and extrivagance of this passion,
let us but reflect how airy and unsubstantial a pleasure the highest
gratifications of it ufford ; how many cruel mortifications it exposes
us {o.”

“'There is,” says another writer, “no greater act of injustice,
none more detrimental to society, than to withhold or withdraw the
meed of renoiwn from the real benefactors of our race.

“A desire to possess the esteem and gratitude of our fellow
creatures, though not the highest, is yet onc of the most legitimate
totives of neritorious excrtions; onc which should never be wan-
tonly repressed by giving currency to either contemporary or pos-
thumous calumny against &t useful citizen.”

"Ihese sentiments are, in our opinion, so just and at the same time
w well expressed, that the intelligent reader will at ouce perceive
their applicability to those subjects which we bave just been con-
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sidering ; and no apology will be required for inserting them in this
place.

Iig. 173, represents a front clevation of a power loom, showing
a novel method of working the headles, as well as of throwing the
shuttle ;* and fig. 174, is a view of the crank or driving shaft de-
tached from the loom. :

T'he nature of this improvement consists, in constructing the
crank or driving shaft with a cylindrical cam on one end of it, as
shown to the left in both Figs., a groove being madc round the pe-
riphery of this cam, by means of which, in connexion with an in-
tervening lever and straps, the headles are worked ; and.also ano-
ther lever of similar form receives its motion in the same way, for
the purpose of throwing the shuttle. The latter of these levers
communicates motion to the picker staff, by means of a connecting
rod, at its lower extremity, as shown in Fig. 174.

a a, is the frame of the loom; b b, the crank shaft, carrying ine
fast and loose pulleys ¢, on one end, outside the frarue, and on the

E——

* A patent for this improvement, was granted, in the United Statea W
‘Frederick Downing, bearing date 27th Jan. 1843.
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opposite end, the cylindrical cam d, having two spiral grooves ee,
crossing cach other; and ff cranks of the shaft b 4. In the groove
of the cylinder cam d, two slides are fied on opposite sides; the
one on the front side is attached to the lever G, which has its ful-
crum on the shaft &, and turns freely thercon ; near cach end of the
lever G, a slot is made, in which stud-pins g g, arc so fastened as
to be adjustable (by proper screws and nuts:) 10 these studs are
aflixed the straps ¢ %, which extend from thence under two pul-
leys 10, and up to the headles; one strap being attached to each
headle.

It will be perceived, that by this arrangement, the headles will
be worked as the lever G, is vibrated, by means of the button or
uiidc at its upper end, working in the groove e e, made on the cir-
cumference of the cylinder d.  The slide or button in the groove e,
on the opposite side of the cylinder, is connected so as to he adjust-
able to the upper cnd of the lever & ; which lever also Las its ful-
crum on' the shaft & : this shafl is on thc outside of the Joom frame,
parallel with its side, and below the cylinder d, at right angles to
the crank shaft; all of which will be easily understood on examin-
ing Fig. 173. 'The lever %, is connected to the picker staff 15, by
means of the rod p : this rod has its fulcrum at o, at the under end
of the lever 2. The fulcrum of the picker stafl’ 15, is at the centre
of the lay rocker g ; the top being connected with the pickers in the
usual way. By this combination, it will be perceived that as the
cylinder cam d, on the end of the driving or crank shaft b, re-
volves, and vibrates the lever k, from right to left, and vice versa,
the shuttle will be thrown.

'The dispensing with cams and treadles is certainly an advan-
tnge : but, this was eflected by Mr., Stanfield, of Leeds, as far back
8s the year 1835. Messrs. Sharrocks and Birch, loom malkers, of
Great Ancoates street, Manchester, had the construction of DMr.
Stanficld’s machine ; but it appears that they did not succeed in pre-.
vailing on manufacturers to adopt it; and, we believe that Mr.
Downing’s modification of Stanficld’s loom will never come into
very general use either, for the following reasons :—

lst. Tt is only applicable where two leaves of headles are em-
ployed ;

2. It. is only applicable for weaving light textures, where but lit-
e power is required ;

3d. The rapid motion of the crank shaft b b, will soon wear out
the small slides or buttons which work in the grooves ee, of the
¢ylinder d, and this would be found a great evil in a large weaving
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room containing some 500 or 600 looms; but in a small concern, it
would not, perhaps, be much felt; and although the slides or but-
tons were made of steel, we think this defect would not be reme-
died ; for, if the slides were of harder metal than that of the cylin-
drical cam d, the grooves of this cam would be worn out first, in-
stead of the slides: in either case a clitter-clatter would be the con-
sequence ; and

Ath. For heavy textures (plain) the strain would be too great on
the cam d, us well as on the bearing of the shaft b ; but the mo-
tion for throwing the shuttle might possibly be found applicable ;
although, we think, with disadvantage as Mr. D. has got it; for in
the working of the headles, as well as in throwing the shuttle, the
whole of the strain comes on the small slides or buttons which work
in the grooves e e, of the cylinder camd.

'I'he patentee informs us, that, he fixes a disc on the shaft %, near
the lever k; from the face of which disc, two guages project, one
on each side of thelever & : these guages have sct screws in them
to regulate the distance the shaft shall be turned round by the vi-
bration of the lever k. This disc is omitted in the Figs., for the
simple reason that, it will not efiect what the patentee tells us, as
neither a quicker nor a slower motion can be given to the lever 4,
than that which it. receives from the grooves ee, of the cylinder
cam d.

Figs. 175, 176 and 176}, represent an improved satinett loom,
as constructed by Elijah Fairman, of Stafford, Connccticut; and
for which he obtained a patent in the United States; bear-
ing date the Gth of February, 1838, "T'he subject of Mr. .
patent is in the application of an additional cams, or cam, ©
the horizontal treadles or levers shown in Mg, 176 ; which levers
it will Le seen have their cam shoes in opposite directions, the top
set of shoes to the left and the bottom set to the right.  Mr. F. alo
claims the application of the additional st of cords or strings con-
nected to the under extremities of these upright treadles or levers;
which cords or strings pass under a set of pulleys to the left, as
shown in Fig. 176, and are then connected to the headles under-
ncath.

The treadles lie horizontally, one set near the bottom of the loom,
and the other set near the top.  Tach set of treadles is supported at
their outer end by two short arins or bars, projecting from one of
the buck corner posts of the loom j between which the.ends of the
treadles e placed one upon another, and a pin or bolt 3, 3, passus
thoough them and the supporting arms.  T'he other ends of the
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Fig. 175.

treadles are supported by short thin pieces ol iron or wood, fastened
to short posts or studs in the frame, projecting out horizontally, one
underneath each treadle, forming rests and slides for the treadles to
play upon. ldach treadle has an jron shoe fastened to its front cdge,
of a triangular form, on which the cam acts to give the treadles mo-
tion. To the end of each of the upper treadles are attached two
cords, one of which passes over one pulley, and the other over ano-
ther pulley, suspended between two headle rails at the top of the
loom, and passing down, arc fastened to the headles, one near
each end.

To the end of each of the under treadles, is attached one cord,
which passes under a pulley in the lower part of the loom, and
coming up, is fastened to the under side of the same headle in the
centre.  "I'hese cords hold the headle firm that it cannot move up
or down, till moved by the treadle ; and when one part of the headles
iy raised, the others are held down, so that the warp opeus 1o let the
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Fig. 176.

shuttle pass freely. The cams by which the treadles are worked
are placed near the top and bottom of an upright shaft, so as to
match with the shoes of the treadles, and are so arranged that when
an upper cam strikes the shoe of one of the treadles to raise a
hieadle, the corresponding treadle in the lower set attached to the
same headle, gives way to the motion, by its shoe being drawn into
an appropriate space in the cylinder cam; and when the upper cam
has pasced the shoe of the treadle, the treadle is drawn back to its
place again, by the shoe of the under treadle being thrown out of
its space, and pulling upon the headle cord. DBy these alternate
movements of the treadles, by the aid of an additional cam, the ac-
tion is made free and easy, and the headles kept closely confined to
their places, and made to open wider and more clear, that the shut-
tle may pass without danger of over-shots.

The cam shaft is turned by means of a bevel gear on the bottom
of the cylinder cam, driven by a pinion on the cam shaft (sc¢
Fig. 176}.) .

Another method of producing the same motions and eflecting the
same object, is to have but one sct of long double treadles, standing
upright, extending from top to bottom of the loom, and turning
upon a pin in the centre, which passes through them, and a short
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Fig. 1764,

arm or bar on each side, firmly attached to the loom, to support the
treadles, as in Fig. 176.

"I'he cams, such as already described, are placed horizontally be-
tween two bars or arms atltached to the frame of the loom at one
end, and at the other supported by a post or posts, standing upon
the floor. The lower ends of the treadles have a shoe on each side,
exactly opposile, and stand dircctly between the cams. T'he cams
are carried by a bevel gear and pinion similar to those by which the
harizontal trecadles arc moved ; the pinion being placed upon the
end of the cam shaft. By the action of the cains on each side of
the treadles, they are thrown alternately one way and the other,
giving the same motion to their upper ends, but in a contrary di-
Tection.

But as this loom is nearly the same as thosc in common use, it
Ir not necessary to describe more particularly its parts ; reference to
the Figs. will suflice

Fig. 175 Perspective view of the loom. | E, Yarn beam, with heads.
AAAA, The 4 corner posts of the | F, Drving shalt.
frame, G, Driving wheel,

B, Breast beam, H, Lay arm, connccting the lay with
C, Cloth roller, with ratchet wheel, | the crank wheel G.

G 1, Cam shaft whecl.
D, Back whip rolter. J, ‘The picker stafll
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K, Cam shaft.

L, Headles.

I\f, Scparate cams by whieh the vp-
per treadles are worked, one to
cach treadle,

N, Lower treadles. Y I3ach treadle hos

] an irgn shoe on
which the ean
acts. (Sce Itig.

0, U;gbcr treadles. J 1764,

P P, Bars toscparate and support the
ends of the treadles, and on which
the treadles slide.

Q Q, Posts to support the headle
rails, &e.

R, Heudle rails, between which the
hieadle pulleys are hung.

S $ S, Headle pulleys.

TP T, Heudle cords.  From ecach
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between which the treadles are
placed and are supported, and tum
upon’'a pin passing through them
and the arms.

C, T'he treadles.

ddd, The licudle cords and pulleyy
over which they pass. ’
¢, 'The cylinder cam, und ¢, bevel

gear and pinion, as in Ifig. 1764.
J, Upper, or 6 part cam, as in Fj
1764.

2.

g g, Two match wheels on the outer
ends of the cam shafts.

h, Shocs on cach side of the treadles.

i, End of the camn shatt,

J’, Shoe on the upper ¢nd of the tres.
dle. Shows that the same opera-
tion may be had by placing one of
the cams at the top, and on the

same side as the one at bottom.
TFig. 1764, Represents the cylinder
cam at the Eoltom of the headie
cam shafl, with the bevel gear, and
the pinion on the cam shalt; asd
the grooves on the cam into which
the shoes of the treadle fail alier
nately, or are driven in as the cor
responding treadle is thrown out
riaise the headles. [t also shows
the form of the cams on the uppar
end of the shaft, and one of the
treadles as operated upon b{za
cam ; the cam is on its end a i3
art of a circle, and the 6 are ca
11 one piece, one cam above ano-
ther to match the treadles.

upper treadle pass two cords, one
over cach of the top pulleys, and
fastened to the headles near each
end. From cach bottom treadle,
one cord, passing under the under
pulley and fastened to the centre
of the bottom of the headles.

Fig. 176, Represents the upright
double treadles, and the mode of
operation.

a a, Two arms or bars, attached to
the frame of the loom; either to
the cross girt or otherwise, as
judged best, and supported by a
yost or posts, standiug upon the
floor.

b, Two arms attached to the frame,

The connexion by cords from the bottom of the hcadles to the
ends of a series of horizontal or vertical levers is nof new.

"The vertical levers having shoes at each end, on opposite side
as shown in Fig. 176, with their mode of operation, will, no doub§
answer for looms where a few leaves of headles only are necessary;
but in looms for weaving fancy textures, where from 10 to 1®°
Jeaves are required, Mr. Fs, plan would he utterly impracticable. I
such looms, in order to comprise as many leaves as possible ind
sinall compass, they are made of different depths, and their respe
tive shafts are arranged one tier above another, to a sufficient heighe
to prevemt them from touching when the sheds are opened.  Tha
for example, were & mounting to consist of 90 leaves, which is e
uncommon for some of the finer kinds of silk patterny woven b
Spitalfields, and were the shafts made about jth of an inch thick
the whole, by arranging them in three tiers of thirty shafis cash
niight be comprised in about the space of 5 inches. In such cascd



PLAIN WEAVING. 379

neither the vertical treadles or levers, shown in Fig. 176, nor the
horizontal treadles, represented in 1Migs. 175 and 176}, would an-
swer at all, owing to the space they would occupy; for it would be
necessary to make them sulliciently thick to bear the straiu required
for opening the various sheds. European weavers always use sink-
ing cords attached to suitable levers, in connexion with raising
cards, and, indecd, they cannot do otherwise in the manufacture of
various kinds of tweeled and fancy goods. [or further illustration
of this subject, see Section Second.

An invention for stopping the loom when the weft thread breaks,
was made the subject of a patent by O. M. Stillman, of Stonington,
Conn., in November 1841. 'This improvement consists in making
the loom stop of itselfl when the weft thread breaks or becormnes ex-
hausted, by the aid of a contrivance fixed on the breast beaim near
it centre and directly in front of the lay. The loom represented in
the Figs. is of the usual form, showing the stop-thread motion
awached: the same letters of reference indicate similar parts in
the Fligs.

T'his contrivance consists of a small iron plate e, Fig. 177, on
the upper side of the breast beam, under the cloth; on the under
side of the plate ¢, is placed a slide s, the part under the plate being
in the form of a staple, and extending back to the square hole in
the plate, so as to come against the pin b, which stands up in the
hook a ; the other end being a small bar with a series of pins or
teeth. ‘

A piece of iron B, I'ig. 178, is placed on the under side of the
breast beam below the plate e, and is supported by a bolt passing
threugh it into the breast beam, but left sufficiently loose on the
bolt to allow of vibration.*

The hook g, is attached to the inner end of the picce B, by a pin
en which it works casy, so that the hook a, may rise and fall. The
pin b, is made fast in the hook piece a, as shown in Fig. 178, and
wands up near the breast beam, passing through the hole in the
Mate ¢, as represented in IMigs. 178 and 179. A small spring v,
Gstened on the frout of the breast beam, presses the pin &, forward
sgainst the slide s, which carries the small pins or teeth, A piece
of steel d, is riveted 1o the side of the iron B, making & right angle
with it, and set so as to lap on the end of the shipper k, which iy
bung on the under side of the breast beam, and extends a little be-

L e

* It would be difficnlt to apply this motion of Mr. Stillman’s to looms where
A mller was used instead of o breast beam.
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Fig. 177, 178 and 179.

yond the vertical lever o. This lever o, is of the ordinary descrip-
tion; and it is by it, through the agency of the protecting pin p,
Fig. 179, striking against the point £, of the horizontal lever under-
neath the breast beam that the belt is shifted from the tight pulley
on to the loose one,

When a thread of weft is thrown through the shed, the reed
brings it up against the teeth of the slide s ; which teeth are also
brought up to the cloth, the inner end of the slide s, forcing the
pin b, back towards the breast beam, bending the spring v and
raising the hook a, (Fig. 179) passes under it without collision.'
The teeth, being thus woven into the cloth, are Leld by the thread
until the lay is carried back and the headles change position
by springing open a new shed, the action of which operalion
raises the cloth sufficiently to set the pins free, when the spring
v jerks them forward in the warp, ready to receive anothsr
weft thread.

* The weft thread must be strong enough to enable the slide s, to overcomé
the elasticily of the spring v. This we consider to be a very serious defect ;
because the contrivance covld not be used with certainty on looms for weaving

" fine or delicate textures on that very account, even if it had no other fault.
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When there is no weft thread to hold the teeth, they follow the
reed as it moves forward, thercby letting down the hook e, in time
to come in contact with the permanent oblique hook ¢, (IMig. 179}
against which it slides, forcing the piece B, sidewise, turning on its
bolt, which brings the steel picce d, against the lever &, driving it
back sulliciently to cause the other extremity behind the vertical
lever o, to stop the loom, as in case of the protecting pin p, (IMig. 179)
striking it in the ordinary way. "The motion of the stecl picce d,
being circular, it slides on the lever &, & little as it takes it back,
which bLrings the steel piece d, before the protecting pin p, and stops
the lay should its, momentum carry it far enough after the belt is
thrown off the tight, on to the loose pulley.

This contrivance might be added, with considerable advan-
tage, to looms for weaving wide textures, where the speed is only
38 or 40 picks of weft per minute; but for looms of much
greater velocity, it would not answer at all; and this wiil he evi-
dent enough when we consider the mode in which the slide piece s,
carrying the pins or teeth, is acted upon by the weft thread and
reed.  Indeed, the very rapid motion of some looms would soon in-
jure that part of the reed which came in contact with the pins in

. the slide picce s.  We think that the action of the needles or pins
in the slide s, in entering between the threads of warp, would be
very uncertain, or hap-hazard. 'The needles or pins should not
be made sharp at their points, as they would be very apt to split
any warp threads with which they came in contact in their ascent;
neither should they be too blunt, as they would break the threads.
'T'his motion is not applicable to looms for weaving figured goods,
nor to those where the cloth does not spring or hecome elevated du-
ring the process of forming the shed; because the pins could not
disengage themselves from the cloth in such Jooms.  These ob-
stacles, with many others which we could mention, will preveut
M. Stillman’s motion from becoming of any great practical utility.

Mr, William Thomas Shallcross, of Holt Town, near Manches-
ter, obtained a patent in January, 1833, for improvements in power
looms., "The first part of the improvement consists, in driving the
shuttle with greater rapidity, and the sccond, in a new mode of
working the headles and taking up the cloth, .

"T'he patentee considers, that the construction of a power loom
being well understood, it is not necessary for himn to deseribe one,
but only to point out those variations in parts of the inechanisin
which he claims as improvements. The contrivance by which the
first object is to be effected, is represented in lis drawings in perspec-



382 THE ART OF WEAVING.

tive upon a very small scale, and it is so indifferently described that
we can only understand, that, there is a pinion which takes into the
crank wheel, and that to a pin in this wheel a connecting rod is at-
tached, which is also attached to a double crank. Then follows s
ries of other wheels, rods and cranks (which we have in vain attempt.
ed to link together,) and ultimately the movements thus obtained,
drive the picker stall and causes the shuttle to rush through the shed
with the utmost desperation. Several variations of the arrangement
of mechanism, accompany the specification, but all are equally ob-
scure: the patentee says, that by these means he renders a loom
“less complicated than heretofore,” and that by it “labour and ma-
terials are economized,” and that “the power for driving the loom
will be greatly diminished;” all of which, if true, we regret we have
not been able to discover.  T'he other features are rendered cqually
unintelligible, by the smallness of the figures, the obscurity of the de-
scription, and the absence of letters of reference in nany puits.
The inventor does not claim the framing of the loom; which in
our opinion is a very great oversight on his part.

Thomas Welch, of Manchester, cotton spinner, obtained a patent
in October, 1833, for a method of producing a varied degree of
speed in taking up the cloth. By the usual method, as the
cloth is wound round the cloth roller every additional fold in-
creases its diameter; so that each succeeding fold is wound on
with a greater degree of speed than the one preceding it, whercby
the texture of the cloth is impaired, and the number of picks to
an inch is lessened. The following is the mode of applying Mr.
Welch’s mveation to a power loom :—

A block of wood is provided, which the patentee calls a saddle,
the face of which is hollowed out, so as partially to clasp the cloth
roller, and the greatest dianeter of cloth to be rolled on at one time
before cutting it out of the loom. This saddle is connected, by a
joint pin, with the short side arm of an upright crank lever, aflived
to the framing of the loom j from the centre of this lever, o long
front arm protrudes, having a forked end which guides an endless
strap or band that passes over two conical drums (like that marked
S, in Figs. 5 and G, Plate III) one of which is on the tappet shaft
of the luom, its broadest end being nearest the centre of the shaft;.
tlie other drum is ont a counter shaft, near the cloth roller, its end
being farthest from the centre of the shaft.  Motion is communica-
ted to this drum froin the drum on the tappet shaft by means of the
endless band just inentioned.

The outer end of the counter shaft is provided with a pinion,
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which drives a serics of wheels and pinions ;—these communicalte
motion to a wheel, fastened on the end of the cloth roller, which is
thus caused to revolve. Onc of the wheels, and one of the piuions
are provided with a catch box, to which is attached a spring lever
by which they may be thrown in or out of gear as occasion re-
quires.

At every succeeding fold of cloth added to the roller it will gradu-
ally push the short side arm of the crank lever back, by pressing
against the saddle ; by this means, the lever will be turned partly
round, and its long arm will cause the endless band to traverse to-
wards the pointed end of the drum on the counter shaft, by which
means the last mentioned drum will be caused to revolve wmore
slowly ; therefore, slower motion will be comtmunicated to the cloth
roller, by the wheels and pinions, hut the cloth (suys the patentec)
will be wound on with the same degree of speed as at lirst, owing
to the ingreased diameter of the cloth beuwm.

In order to insure steadiness of action, when applying this inven-
tion to the taking-up of the cloth, having a large number of picks
to the inch, the patentee adopts the following arrangement of parts:

From the back of the saddle, a flat bar of iron extends, and is
formed into a rack ;—this bar travels in an eye, attached to the
centre of a bar, one end of which is fastened to the breast beam of
the loom, and the other end extends out, and forms a support for an
upright axle. To the upper part of this axle, is fastened a small
spur wheel, which is worked by the rack before mentioned ; and to
the lower part of this axle, is fastened a large spur wheel, which
works a rack, provided with a pair of prongs ;—these prongs act on
the endless bands. '

The saddle is kept in contact with the cloth roller, by means of a
spring, and the other parts remain the same as before ; the motion
of the cloth roller being varicd hy the traversing of the endless
bands.  The following is the mode of applying this contrivance to
a hand loom :—

"T'he saddle, upright crank lever, and its arms, aswell as the pin-
ions and wheels which turn the cloth roller, are the same as in the
first instance, with the exception of the cateh box and spring lever,
which are removed for the reason hercafter explained.

"The drum, which was before on the tappet shaft, is now fastered
on a crank shaft, having two cranks, and is steadied in its revolu-
tions by a fly wheel, at one or both ends. 'T'his shaft is turned by
two crank arms, extending from the lay to the cranlk, and it com-
Ulunicates motion, by means of an endless band (and two stout
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Irishmen) to the other drum, which is fastened on a counter shaft,
the endless band being caused to traverse by the long arm of the
lever, in the manner above described.

The patentee says, in concluding his specification, that “when
the lay ceases its vibrations the whole must stop ; therefore, the
catch box and spring lever, for throwing the wheels and pinions
out of gear, in order to stop the cloth roller, are useless ;” to which we
respond, yaw! yaw!! yaw!!! That the machinery of a com-
mon power loom should continue its regular evolutions after the
lay ceases to vibrate, is, indeed a mysterious aflair; and is well
worthy the attention of the learned. The looms represented at
Figs. 161, 162, 163 and 164 will accomplish the object of this
patent with much greater precision and simplicity ; to which Figs,
the reader is referred.

The cone drums, applied to looms for taking up the cloth in the
way claimed by Mr. Welch, is an old German idea, and is not worth
a stiver.

Thomas Mellowdew, of Walshaw Cottage, Oldham, Lancaster,
mechanic, obtained a patent in May, 1838, for improvements in
looms; which improvements consist in certain machinery to be
attached to looms for weaving various kinds of cloth; and set in
motion by the pull, strain, or jerk given to the warp threads
by the blow of the reed in beating up the weft; and which
produces by its action a regular, corresponding; and sufficient de-
livery from the warp-beam, and taking up of the cloth on the cloth-
roller so long as there is weft-thread added ; but which delivery and
taking up cease, in case of the breaking or non-delivery of the weft,
or shortly afterwards,in consequence of the reed on being at such
times struck up, meeting with a diminished resistance, inadequate
to cause a sullicient pull, strain, or jerk upon the warp threads, to
produce the effcet reguired, although the general evolutions of the
loom continue.

We need not here recapitulate the immense long yarn given by
the patentee, as explanatory of his invention, as all that it effects
may be accdmplished by the loom represented in Fig. 171, by that
shown at Figs. 165, 166, 167 and 168, or by that at Plig. 169;
either of which looms is far superior (both as regards working and
simplicity of construction) to Mr. Mellowdew’s, as any manufactu-
rer pretending to a knowledge of such subjects will at once per-
ceive. In summing up his specification, Mr. Mellowdew says,
«what I claim as my invention, is the causing the pull or strain
upon, or jerk of the warp-threads, occasioned by the blow of the
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reed in beating up the weft when sufficient resistance has been pre-
sented to it by the supply of the weft from the shuttle to produce,
by means of a vibrating currying roller, (whip-roller) supported on
vibrating levers, and acted upon by the jerk of the warp with the
other machinery herein described, when attached to looms for weav-
ing various kinds of cloth, a regular corresponding, and suflicient
delivery of yarn from the warp-beam, and taking up of cloth on
the cloth roller, so long as the proportionate filling up of the weft
continues, but which delivery and taking up will cease in casc of
the breaking or non-delivery of the wefl, or shortly afterwards, in
consequence of the reed, on being struck up, mecting with a dimiu-
ished and inadequate resistance, and, therefore, causing a diminish-
ed pull, strain, or jerk.”  All this, as we before observed, may be ef-
fected with the modification of Mr. Stone’s loom, shown at Fig. 171 ;
and which modification was made the subject of a patent in the
United States, as formerly stated, 23d November, 1837, about six
months prior to the date of Mr. Mellowdew’s patent.*

We might here give accounts of some 50 or 60 other contrivan-
ces which have been made the subjects of patents in Great Britain,
France, Belgium and America, for several years past, for governing
the delivery of the warp and the taking up of the cloth in common
power looms ; but none of which contrivances are at all equal in
point of practical utility or simplicity to those shown at Figs. 163,
166, 167, 168, 169, 170 and 171. For weaving delicate textures,
such as gauze, light silk stuffs, &c. positive take up motions (in
connexion with a motion to stop the loom when the weft thread
breaks or becomes expended on the cop or bobbin) must be used
instcad of the vibrating reed ; we shall, therefore, close this part of
our subject by referring the reader to Section Thwelfth.

——

* Whenever a patentee intends frand or concealment, Lie finds it most
ensily accomplished by drawing out a long and intricate specification ; de-
«cribing in a manner as minute and circumlocutory as possible hundreds of
well-known parts, and summing up hie claims in so ambiguous o manner as
w defy all the powers of hunman penctration to discover tieir meauing.  Such
scare-crow specifications aflord fo the designing an ample pretence, and an
tifectual cover for private injustice and professionul rupacity. We could
Beme instances were we disposed 1o be personal.

49
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SECTION ELEVENTH.

FANCY WEAVING.

“The wisc and prudent conquer difficulties

By daring to attemnpt them. Sloth and folly
Shiver and shrink at sight of toil and danger
Aad make the impossibility they fear.”—RowE.

By the term fancy weaving we mean the weaving of those small
patterns which are produced in looms mounted with leaves of hea-
dles 3 and of which we have already given suflicient explanation in
Sections Second and Third. ‘

Tor a complete description of the method of weaving figured pat-
terns of unlimited extent, by power, see next Section. In the pre-
sent scction we shall confine our remarks to those looms for weav-
ing fancy textures which we consider to be of most practical utility,
with such other information as has a direct bearing on the subject;
and, in the outset, it may, perhaps, not be amiss to offer a few ob-
scrvations on fancy textures in general.

The smaller mountings, with leaves of headles, produce but 2
very limited variety of patterns, commonly a small diamond or lo-
zenge figure, with a dot or speck in the centre, which gives it the
resemblance of an eye : hence these figures are generally denomina-
ted bird-eye patterns. When the mountings, however, extend 1o
eight leaves and upwards, they admit of considerable diversity in
flushing, tweeling, and plain texture, deviating from the formal
figures of the bird-eye, and which now assume the appearance of
what is called lined work.,

The draught of lined work patterns may be considerably diversi-
fied by dividing the leaves into two equal portions, and drawing 8
few scts of the diamond draught on each portion, alternately. This
arrangement throws the group of small figures produced by each
sct of leaves, into alternate squares, somewhat resembling the dam
board pattern, shown at Fig. 36, Section Second. It is customary,
however, to introduce an odd leaf into these mountings, immediately
between the divisions, which serves as a point leaf to both sets.

Any number of concentric figures may be formed, by repeating
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the draught several times over the leuves in one direction, and re-
turning in the contrary direction as often* so that should the
draught diverge from the centre of the cloth toward each sclvage,
and the treading continue to the sume extent, the pattern would
be one great figure, composed of concentric squares, whose dimen-
sions and variety would depend on the nwnber of leaves, and the ar-
rungement of the raising cords.

Tweeled and plain texiures.—1'or patterns of this kind, the
mountings will consist of one sct of plain, and one sct of tweeling
leaves, and the raising and sinking cords of the plain mounting are
tied alternately on the tweeling treadles. It must be observed,
however, that in all mountings which have an odd number of twecl-
ing leaves, double the number of treadles are requisite, in order to
make the plain sheds alternate without interruption.

All twecled stripes, which have an even number of tweeling
Jeaves, arg woven with one set of tweeling treadles, as the sheds of
the plain parts can then be made alternate without any inter-
ruption. '

Where the pattern will permit, the greater portion of the tweeling
leaves should be sunk, and thercfore, the welt will appear to most
advantage on the upper side of the cloth while in the loom. Besides
this advantage, the strain on the machinery will nct be near so
great, in raising the smaller portion of leaves.

Sometimes the draught of a tweeled stripe is made in the dia-
mond form, and the pattern produced is commonly called a dart
stripe, or herring bone.

When a web is to be tweeled across, in order to form checks or
the borders of handkerchiefs, the same number of leaves must be
employed for the ground that are requisite for the tweceled stripe.
'I'hus, to convert a four leafed tweel stripe into a check, the com-
mon mounting of four leaves, will produce a similar tweel across
the web. But should the stripe be woven in a six or eight leafed
tweel mounting, the plain parts must also be drawn on six or eight
leaves, and each leaf is corded so as to rise and sink alternately in
the plain parts, but to produce the tweel in the check. "Hence it
will appear, that a stripe with an odd number of tweeling leaves
will not admit of a similar tweel for the crossing or check, as the
ground leaves must always be divided into equal portions in weav-
ing the plain parts.

Any tweel of an even namber of leaves may be converted into
stripes and checks; and if the stripe be formed into a dart or her-
nng bone, the plain may be woven by a single over and over
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draught, and converted into a check the same as the stripe, by work-
ing over the treadles in one direction for hall of the cross stripe,
and reversing the order of treading for the other. ,

Gauze, veining, purles, spidering, &ec. arc also variously combined
with several of the other branclics of fancy weaving, and produce
some of the most beaatiful and delicate patterns in the silk and
cotton manufactures. To obtain a knowledge of gauze, veining,
spidering, &c. the reader must consult Section Fourth.

It must be observed, however, that when gauze and plain are
woven in alternate stripes, those parts of the reed which are occu-
pied by the plains will be full ; but in the gauze spaces, a dentful
of the warp passes through every second interval only ; consequently,
the sct of recd in the former, will, in general, be double of that in
the latter. And hence, when additional weft is thrown in, the plain
texture will make a pretty bold contrast to the light transparent
fabric of the gauze. :

As the warp of gauze, when converted into plain texture, produ-
ces but a very thin or flimsy fabric, it is necessary to introduce ad-
ditional warp as well as weft into those parts which are woven
plain, which, one being flushed above, and the other below, the
gauze spaces, are afterwards cut away. A dentful of this additional
warp is taken into the reed alternately with a dentful of the gauze;
so that the former, as noticed above, is exactly double the set of the
latter.

This method of forming patterns with gauze and cambric, like
some of the other branches of fancy weaving, may be extended to:
all the varieties of a diaper mounting (see Dornic and Diaper, page
112, Section Second :) for any draught of the latter may be adapt-
ed to the former, merely by substituting one set of gauze, and one
of plain leaves, for each set of the tweel, and varying the succession
of the draught and treading accordingly.

Tt is not customary for the manufacturer to annex the plans of
cording to these compound draughts ; neither is it always necessary,
particularly in extensive business, to represent in the draught every
leaf which is requisite in the mounting. All that is commonly re-
quired in the draught s, to point out to the headle-malker, the quan-
tity and arrangement of cach kind of the warp in one set of the pat-
tern, with the number of times the pattern is to be repeated ; and w0
the weaver, the order of succession in which these several warps are
to be drawn into their respective mountings; each being supposcd
to understand his own department of the business.

The first loom to which we shall turn our attention in this See-
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don, is the invention of Mr. Charles Fletcher, un ingenious me-
chanic, of Stroud, county of Gloucester; and for which Le obtained
o patent in March, 1838. "T'his loom, being of vertical construc-
tion, differs very much from those described in Section Tenth; and
although it is mot, in some respecty, caleulated for weaving fancy
textures, we think it may, without impropricty, be explained in the
present section.

The invention consists, firstly, in a peculiar arrangement or dis-
position of mechanism, for the purpose of weaving woollen goods;
and secondly, in the introduction of certain new parts or picces of
mechanism into looms in general, by means of which considerable
advantage, as to speed and uniformity of work, is obtained, especi-
ally as regards the weaving of woollen cloths.

By these improvements, Mr. Fletcher assures us he is enabled to
weave better cloth by power than has hitkerio been accomplished
by hand, the cloth being smuch firmer, and the mechanism afford-
ing the capability of making more “ picks” per minute, and causing
less breaking of the warp threads, thereby producing a fabric of
better quality, and in grealer quantity,in a given {ime.

In this loom the yarn beam is situated at the bottom of the fram-
ing,and the cloth roller is placed at the top (as in E. K. Arphaxad’s
great weaving engine, pages 20 to 37, of the Introduction.) The
warp threads proceed through the headlcs in vertical positions, while
the headles are moved to and fro horizontally. The lay is made to
rise and fall vertically by the action of suitable cams and levers, and
is impelled upwards by the momentum of a falling weight, or
weights, which can be so regulated and adjusted as to increase or di-
minish the blow, as may, under circumstances, be found desirable.
This part of the mechanism is also furnished with suitable elastic
regulating stops for the rising lay to strike against at the moment
that the reed is beating up the weft, and Dby the clasticity of these
regulating stops, the sudden concussion of the lay, and consequent
strain upon the warp threads, is immediately relieved ; whilst the
Llow being caused by a descending weight wounted upon the end
of a lever attached to the cam shaft, any degree of impulse can be
given to the lay without causing an undue strain upon the warp
threads, and with much greater effect upon the cloth than can be
obtained by the best hand weaving. :

In order to illustrate Mr. Fletcher’s improvements in the construc-
tion of looms, and that they may be more definitely explained, we
have drawn the figures on an enlarged scale, which will enable the
reader better to comprehend the novel features of the machine.
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Fig. 180, is a side view of the loom; Fig. 181, a plan view;
Fig. 182, a back view ; and Tig. 183, a section, taken through the
middle of the machine, showing the position of the warp and the
apparatus for working the headles.
~ The side frames, in which the ordinary parts of the loom are
mounted, are represented at @ a a a, being connected by traverses or
rods bb. ¢, is the yarn beam or roller (sec Fig. 183) upon which
the warp d d, is wound. The warp threads proceed fror the yarm
Leam through the headles ¢ e, which slide horizontally in bearings
S f, affixed to the frame a a; on cach side.

It will be seen that the cloth, as it is produced by the weaving,
proceeds over the hreast beam g2, (Fig. 183) to the cloth roller £, at
the top of the loom. , :

The shuttle boxes are shown at 44, (Figs. 181 and 182) sccured
fast to the sides of the frame a @, and are quite free from, and in-
dependent of the lay or reed. :

Upon the main driving shaft &, the strap pulley I (Figs 180, 181
and 182) is thrown into gear with the driving pinion mm, by means
of the setting-on rod n n ; and the pinion m, being geared with the
_ wothed wheel o, which is fast upon the cam shaft p p, the toothed
~ wheels ¢ g (I'igs. 181 and 183) are actuated. The larger of these
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Fig. 181,
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Fig. 183, .

wheels g, is keyed fast upon the tappet shaft 7, upon which the
the tappets or cams ss s, are also mounted ; thus it will be seen,
that as this tappet shaft rr, revolves, the tappets s s, will succes-
sively actuate the treadle levers ¢ ¢, and divide the warp threads by
shedding the headles at proper intervals for the passage of the shut-
tle vu (Fig. 181.) The shuttle is projected across the loom by
means of the picker stick v, which is suddenly actuated by the
spring 1, causing the roller (see Fig. 181) upon the end of the short
lever z, to escape the step or fall cut upon the scroll cam y, keyed
fast upon the cam shaft pp. - K
It will be seen that there is one of these scroll cams at each end
of the cam shaft, having the step or fall cut in opposite points of
their peripheries, in order to effect the projection of the shuttle from
each side of the loom alternately, which will be readily understood
by persons conversant with the ordinary evolutions of power loows.
The extreme end of the picking stick v, bears against the sliding
picce z, and exactly at the point opposite the centre line or point of
the shuttle, so that the shuttle will thus receive a blow in a direct
line through the shed, instead of being liable to that uncertaif
course sometimes produced when the slide piece z, is attached to the
picking stick by a cord. Near the end of the picking stick is at-
tached a link 1 (see Fig: 181) connected to the lever 2, fast upon’
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the upper end of the vertical rod 3 ; which lever 2, is placed in an
opposite direction to the lever z, fast at the lower end of this rod.
By these means the picking stick is suitably actuated by the rota-
tion of the scroll cam y : the vertical rod 3, is ulso visible in I'igs.
180 and 182.

'The sudden rise of the lay j, and the necessary sharp blow which
is desirable to beat up the cloth, as each weft thread is put in, is ef-
fected by the cams 4, 4, which are fast upon the shaft p p, and con-
sequently revolve with it, actuating the lever 5, fast upon the cross
shaft 6, and allowing this lever to escape or fall past the straight
side of the cam, as will be clearly seen in Fig. 183, where the lever
5, is shown just upon the point of escaping the camn &, and is drawn
in dotted lines in the same figure as having escaped this point.

By the momentum of the falling weights 7, 7, at the ends of the
levers 8, 8, (fast upon the cross shaft 6, as in Fig. 183) the levers
£ &, (also made fast upon the shaft p p,) are made to rise, and as
the franies 10, 10, carrying the lay j, are attached to the extreme
ends of these levers g g, the lay (see Figs. 181 and 183) will im-
mediately ascend with a sharp quick stroke, and thus perform the
beating up of the weft thread.

It will be seen that these frames 10, 10, (as there is one to carry
each end of the lay) are provided with adjustable stop pieces or sct
screws 11, (see Fligs. 180 and 183) so that the stroke of the lay or de-
gree of impetus may be varied to suit the kind of texture to be pro-
duced. As the lay ascends, all the strain upon the warp threads is ob-
viated by means of the india rubber or other elastic bed 12, (sce Figs.
181 and 183) with whizh each side of the loomn is provided, for the
purpose of giving a slight rebound to the lay, as the stops 11, strike
ggainst the bed 12, and thus preventing any possibility of breaking
the warps in consequence of the sharpness of the blow given by
the lay, It will also be perceived that the degree of impetus given
to the lay may likewise be adjusted by sliding the weights 7, upon
the levers 8, S, as occasion may require.

. As the blow of the lay against the weft thread is quite suflicient
to cause the yarn beam to give out the quantity of warp required,
consequently, the takiug-up motion which is usually attached to
power looms may be dispensed with, merely keeping the whole in
proper tension by means of the friction band ar weighted cord 13,
conducted over suitable tension pulleys 14, 14, and round the drums
at the ends of the warp and cloth rollers (see Fig. 1S0.)

- Incase the shuttle should not enter the shuttle box at every
stroko of the picking stick, the530tched lever 16, will catch upon
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the tooth or nib 16, (sce 1Migs. 180 und 181) upon the lay as it rises,
and thereby raise the lever 17, and by the agency of the rod 18,
lift the hand lever 19, ofi’ the pin fixed in the side of the setting-on
rod 22 1, which will cause the spring 20, (sce Iig. 180) to throw the
driving pulley I, (sec Fig. 181) out of gear with the pinion 7, and
thus the loom will be stopped.

The most curious feature in Mr. Fletcher’s loom is, in having the
shuttle bozes detached from the lay, and fized or made station-
ary upon the framing of the loom, or outside the loom, so that
when the warps are divided, the blow from the picker staff can
instanianeously be given to the shuttle, which is at rest, and as
such blow wny thus be givern tn a direct line with the points or
centre of the shuttle, the shutlle will be impelled throwugh the
warps in a straight undeviating line, instead of being liable to
that zig-zag course so frequent in common power looms, cansed
by the direct impetus given lo one side of the shuttle, and while
it is in a state of constant motion with the vibration of ihe
lay, thus frequently throwing the shuttle out of its direct course,
causing it to break through the warps and fly out of the loom.

This machine is bighly creditable to the mechanical skill of
the inventor; and although the idea of placing the warp venti-
cally in a power loom did not originate with Mr. Fletcher, yet
we think his method of effecting this object is decidedly the most
practical for the manufacture of plain textures of any hitherto in-
troduced : it admits, however, of still further improvement, and
might, in skillful hands, be turned to good account.

The working of a serics of shuttle boxes disconnected from the
lay and fixed on the framing of the machine, or outside of it, is ne
new, it having been introduced, from Persia, into 1'rance, about 13
yeurs ago, by M. Eugene Gigot, an antiquarian, of Mulhausen;
and since then various modilications of it have been patented in
Great Britain and America. Messrs. John and Arch’d Reid, of
Glasgow, adapted the detached shuttle boxes to their vertical power
loowt ; for which loom they obtained a patent in 1835.. In Franca
the detached shutile boxes have received the cognomen of the
“squirrel cage.” It would appear, from the oration delivered before
the Median monarch, King Deioces (sec Introduction) that Ar
phaxad was well acquainted with the principle of the rolary de
tached shuttle boxes, and those procured, in the East, by M. Giget
are doubtless of the invention of that ancient and ingenious manv-
Sacturer.

Mr. Fletcher’s shuttle motion, shown in Fig. 181, is a very pow-
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erful one; and we think it might be used with advantage on loorns
for weaving wide textures.

Mcssrs. John Ramsbottom and Richard IHoll, of T'odmorden,
Lancashire, obtained a patent in July, 1834, for certain improve-
ments in the construction of power looms, by which two picces of
cloth may be produced at once. In their loom, the warp-threads are
placed vertically in two ranges, one range extending from a yarn
beam below to the cloth roller at top in the front of the loom, and the
other range extending similarly at the back of the leom. The pa-
tent for this machine was purchased by Messrs. Cousins, Diggles
& Co., manufacturers and machinists, Bury, Lancashire, (where we
saw the loom,) for the sum of £200, sterling.  Afier a short wial, it
was found not to answer the expectations of the purchasers, where-
upon they returned it to its original owners. This same company
paid us a handsome sum, in the year 1836, for an improvement upon
a power loom for weaving muslin, and other light textures; which,
we are happy to say has met their most sanguine anticipations : we
sold the Scotch and French patents for the same invention to John
Chanter, Esq., of Stamford st., Blackfriars, London.

George Clarke, of Manchester, manufacturer, obtained a patent
in January, 1840, for improvements in the construction of loons,
by means of which patterns of considerable extent may be pro-
duced on the cloth. This invention may be said to consist, firstly,
in a peculiar arrangement of mechanism, forming an endless and
flexible rack of teeth or tappets, to be employed in looms, in place
of the ordinary revolving tappet-plates or wheels; and sccondly, in
the application and use of such apparatus, in combination with cer-
1ain other arrangements of mechanism, '

"I'he variety of patterns is obtained by a greater extent of opera-
tions being afforded to such working parts of the loom as are ve-
quired to shift the headles, for shedding the warps, in order to work
or preduce the pattern or figure, withowt the assistunce of the Jac-
quard machine,

"This mechanism, which mnay be readily applied to fancy looms,
Is s0 constructed, that a great variety of shifts, changes, or ¢ num-
bers to the round,” may be accomplished, before it becomes necessa-
1y t repeat the order of shedding or recommencing the swme pat-
tern or figure, by renewing the “round” (us it is teried by the
weaver) and any required alteration in the ficure to be produced,
may be made with facility and speed ; that is, the “reading on” of
the tappets or teeth may be varied to a much greater extent, thar
<an be commonly done by the ordinary tappet wheels. :
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1t should here be remarked, that endless chains or ladders have
been heretofore employed, for the purpose of changing or shedding
the warps, but they are constructed so as to carry rollers, revolving
on certain bars, as their axles, and adjustable, longitudinally in their
situation thercon j which rollers act upon certain vertical levers, and
thereby clfect the shedding of the warps.

But Mr. Clarke’s flexible tappet rack, is formed by simply provi-
ding a given number of bars or ribs of a certain length, according
to the number of shafts or headles employed in the loom, or the
width they occupy, and placing them at certain distances apart.
Upon these bars are mounted, in any convenient manner, teeth,
tappets, or studs, capable of being readily adjusted, as the different
patterns or devices to be woven may require ; the whole are formed
into an endless flexible rack or band of tappets, by side bands, belts,
or chains, hereafter more particularly detailed.

In order that this invention may be more perfectly understood,
two modes of applying the improvements are shown in the figures.

Fig. 184,
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Fig. 184, is a front view of a power loom, representing the appli-
cation of onc description or arrangement of the improved endless
belt or chain of tappets to a loom for weaving figured fustians; and
Fig. 185, is a side elevation of the saine.  'Ihe ordinary framniug
or loom-sides, are shown at A A, supporting the warp roller B, from
whence the warp threads C, proceed through the headles D, also
through the reed L, (sce Fig. 184) of the vibrating lay I, (Iig.
185) over the breast beam G, to the cloth roller H, as usual. The
ordinary crank shaft of the loom is shown at I, from which motion
is communicated to the improved mechanism, attached to the side
of the loom, and supported in a separate framing a @, as follows :—

Fig. 185,

7

Yo el

Upon the end of the crank shaft I, is fixed the crank plate &, (sce
Fig. 185) revolving in the ordinary direction, and actuating the
link ¢, (see also Fig. 186) attached at its upper end, by a pin, to the
crank plate b, and at its lower end to the lever d. 'This lever d,
vibrates upon its fulcrum at e, and carries, at one extremity, a draw
catch f.  This apparatus is seen detached from the loom in Fig.
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186, and is designed for the purpose of actuating the catch-wheel g,
one tooth at every revolution of the crank shaft b ; the catch-
wheel g, is mounted upon the shaft &, (sce Fig. 187) and upon this
shaft, the notched guide-wheels 4, are also fixed; around and
taking into which, the flexible rack or belt of tappets k k&, passcs
(see Fig. 184.) A detached view of the guide-wheels 14, catch-
wheel g, and shaft &, is shown at Fig. 187.

Fig. 186.

The tension pulley m, placed about midway in the frame, is for
the purpose of assisting the drag or weight of the tappet-rack.

It will now be seen, that as the travelling tappet-rack proceeds,
the teeth, studs, or tappets » », of which it is partly composed, (and
which it will be evident to the practical weaver, are so placed, ar-
ranged, or “read on,” according to the pattern or device to be wo-
ven,) will strike against the heads of the headle levers nn, (sce
Fig. 185) with onc of which, cach headle D, is in connexion.
These levers n n, are all suspended, and vibrate upon the shaft or
fulerum o, (sce Fig. 185) and are cach connected by means of links
or wires p p, to the hooked lifters ¢ ¢ ¢, for the purpose of throwing
the lifiers into the position, where they may be acted upon by the
rising cross-har 7.

The requisite action of the rising and falling bars r, 7% (sce Fig.
184) is cflected, simultancous, with the progressive motion of the
tappet-rack & 4, also by means of the link ¢, vibrating the lever d;
on the other extremity of which, the connecting lever s, is attached,
(see Tigs. 185 and 186) which is jointed at its lower end, to the
crank ¢, fixed upon the roller u, around which a strap or belt vy,
(see Fig. 186) passes, and over a similar roller , at top. Lo this
strap v, the bars r,7% are fived; und it will be seen, that as the
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strap traverses, by means of the vibrating action imparted to the
crank b, on the end of the crank shaft I, the requisite alternate
raising and depressing of these bars is accomplished ; they are kept
in parallel positions, by traversing up and down in mortices, in the
frame aa. The headle levers n n, are also brought into the posi-
tion, where they may be acted upon by the falling bar »*, by means
of the weight n*, with which each lever is furnished (sce Fig. 185.)

The hooked lifters q ¢, are each separately connected by a pin to
vibrating treadles w w, working on their fulcrum shaft z, fixed to the
frame a. These treadles w w, are connected at their extremities, by
means of the wirces y ¥, (see Flig. 184) to the ordivary top and bot-
tom jacks z z, and, by the customary stringing, to the headles D,
and thus, as the tappet-belt or rack revolves, will shed the warp, and
consequently work the pattern.

Fig. 188.

Fig. 188, represents a portion of the tappet-rack detached, upon
an enlarged scale, and Fig. 189, tho several picces of which the im-
proved endless tappet-rack is composed. 1, shows a front view, and
%, a back view, of the perforated bar, for receiving the studs, tecth,
or tappets 2;—3, the nut, by which the tappets are held, and ad-
justable in the bar. A number of these bars, placed at Suitable
distances apart, and furnished with the necessary number of holes
for “reading on” the tappet-studs, as the pattern requires, are formed
into an endless rack, belt, or chain, by being screwed or otherwise
fixed upon a band, composed of canvas, tape, and leather, cemented
together by means of a solution of caoutchouc.

At Fig. 190, a modification of the improvements, and the mode
of upplying the same to fancy loomss, is shown. The drawing re-
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presents a partial sectional view of the figuring apparatus, attached
to an ordinary loom side. An endless belt, or rack of teeth, studs,
or tappets a « a, passes around, and iy progressively actuated by the
grooved rollers b b b, supported in the framing cc ¢, attached to the
side of the loom,

Fig. 190.
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The moveable tappets, or teeth @ @ a, are suitably arranged upon
their bars or railg, (as in the former instance,) to worl the pattern
or device required, and are alternately caused to raise or depress the
treadles d d, successively, by acting upon the rollers e e, with which
they are provided. Thus the simple action of these risers and
fallers is transmitted directly to the headles, by means of the con-
necting wire f f, actuating the top jacks £ g, and bottom jacks A4,
which are connected by stringing to the headles, as usual, the whole
being put in motion by means of the spur-pinion 7, upon the end
of the ordinary crank-shaft, driving the spur-wheels £, and /, upos
the axles of the grooved or fluted rollers b b.

The bars or rails of tappets are connected together at “suitable
distances into an endless chain, by being confined or strung together
by the chain 4, 4, shown at Fig. 191, at each side, or by any other
suitable means; thus it will be seen, that these studs or teeth, and
their intervening blanks or spaces, may be so arranged, upon any
bar, or system of bars, that the necessary raising and depressing of
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the treadles d d, may be varied or adjusted, to suit the pattern or
device required to be woven; which arrangenent, adjustment, or
« reading on” of the tappets or teeth, in both the above descriptions
of racky, belts, or chains, will be readily understood, and applied by
the practical weaver.

"T'his improved loom of Mr. Clarke’s, is, no doubt, the best hith-
erto introduced for weaving fancy goods, and, in vur opinion, it i3
worthy the attention of manufacturers of such textures.  Vaiious
other contrivances for working a series of headles have been invent-
ed, by different individuals, but none of them are equal, in point of
practical utility, to Mr. Clarke’s. We shall, however, briefly notice
a few of those which are likely to prove interesting, for the benefit
of manufacturers who live in the country.

Mr. Robert Bowman, of Manchester, obtained a patent in Janu-
ary, 1821, for improvements on the power loom, enabling him to
work six Jeaves of headles; which headles are suspended by cords
from the ¢nds of a set of top levers, and are also attached to ano-
ther set of levers or treadles underncath.  The movement for rais-
ing and depressing the hecadles is obtained by means of two sets of
tappet wheels, each set having as many tappets as there are headles.
These tappet wheels are fixed, one set above and the other below,
and are turned by means of a pinion upon the end of the crank or
driving shaft. .

Mr. Richard Roberts, of the firm of Sharp, Roberts & Co., Man-
chester, obtained a patent in November, 1822, for a tappet wheel;
but as it does not differ in principle from Mr. Bowman's, it is unne-
cessary to describe it.

John Potter, Esq., of Smedly, near Manchester, obtained a patent
in May, 1823, for an improvement in power loomns, lor weaving va-
rions kinds of fancy goods ; which improvement consisls, in working
a number of headle-leaves by means of two serics of levers, attached
10 the side of the loom, one series at top and the other at bottom ;
and as these levers rise and fall, the headles are moved up and
down, for the purpose of shedding the warp. 'The apparatus by
which the levers are actuated, is similar to the common barrel or-
gan, and dees not differ, in any respect, from that used by Mr. Fair-
man, in his loom, shown at Wigs, 175, 176, and 176} ; the levers
and cords which connect and work the headles at top and bottom
are also the same as those employed by Mr. I,

Joseph Jones, of Oldham, Lancaster, cotton manufacturer, and
Thomas Mellowdew, of the same place, mechanic, obtained a pa-
tent, June 16th, 1834, for improvements in the construction of

51
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power looms, adapted to the manufacture of corded fustians, and
which improvements consist, in the adaptation of an endless chain
of plates, or links, to the common power loom, so constructed as (o
govern the position of the headles, according to the kind of cord, or
dingonal stripe to be produced on the cloth.  The principle of this
improvement is the same as that of Mr. Clarke’s invention, repre-
sented at Iigs. 184, 185, 186, 187, 188, 189, 190 and 191 ; which
precludes the necessity of a more detailed description.

Enoch Burt, Oliver D. Boyd, and Amos H. Boyd, of Manchester,
Conn,, obtained a patent 19th August, 1828, for what they tenn,
“an improvement in the check or plaid power loom;” which im-
provement consists, {irstly, in fixing a wheel, about 8 inches in di-
ametcer, to the side of a common power loom, upon the periphery of
which wheel, at right angles with its plane, are constructed as
many shuttle boxes as there are colours in the check or plaid to be
wovenr. On the backside of this wheel, is a small toothed wheel
which is turned forward and backward, by means of two arcs of a
circle, or segments of a wheel, on the ends of two levers, moving on
a stud as their common fulcrum. One of these arcs or segments is
toothed on the outside and the otlier on the inside, cmbracing be-
tween them the before named small toothed wheel. A power acting
in the same direction, alternately on the other end of the said levers
causcs the shuttle boxes to move forward and backward, bringing
each shuttle box, in turn, to a proper position for discharging its
shuttle through the shed and receiving it again from a box of the
ordinary kind on the opposite end of the lay. These shuttle boxes,
containing each a shutde, are shifted to form the check or plaid in
the following manner :—

A wheel, containing one-half the number of teeth which the
complete check or plaid to be woven contains threads, is placed on
a stud-pin, round which it revolves, ai. right angles with the lower
end of the levers, on the top of which are the toothed arcs or seg-
ments. This wheel is moved a tooth at every second stroke of the
lay, by means of a short arm on the cam shaft of the loom: on the
plane of this wheel is affixed two cam plates, whose respective cx-
tremities are met by the respective extremities of the two before
named levers, as the lay moves forward to beat up the thread. The
extremities of the cum plates are indented and protruded alternately
as the figure to be woven requires; and when the wheel to which
the cam plates are attached performs one complete revolution, the
shuttles will have shifted through all the varicty of the check or
plaid and be prepared to commence the same routine again, without
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interrupting the motion of the loom. At every shift of the shutte
boxes, & spring arm drops into a cavity or noteh in the edge of the
plane wheel on which the shuttle boxes are fixed, by which they are
prevented from moving until required again t shift; at which time,
the spring arm is raised out of the cuvity or nutch, by means of a
spring fastened at one end of the cain plates, with an inclined plane
on the other end, which is acted upon by the lower ends of the
levers that move the boxes, before they strike the edges of the cam
plates. :

"The shuttle is thrown from the fixed box to the moveable one by
a picker of the ordinary kind, but from the shifting Loxes to the
fixed one by a picker lying horizontally, the end of which enters
into a slot or opening in the backside of the moveable boxes.  The
loom protects, in case the shuttle fails to box, in the ordinary way,
each of the shifting boxes being furnished with a guard, like that
in the fixgd box, which acts in turn upon the finger on the protec-
tion rod.

To secure a correct check or plaid, the loom is made to stop in
casc the weft thread breaks, or has become expended on the bobbin.
On the crank shaft, near the selvage of the cloth, is placed a cam
with a concentral offset on one side, to which an arm, hung on a
stud, presents its extremity when it is to stop the loom, but at other
times lics below it. This arm is raised by every revolution of the
cam, so as to be in a position to meet its oflset, and is held in that
position by a delicate spring catch at the other end of the arm. As
the shuttle enters the box, if the thread from the bobbin in the
shuttle be entire, it will extend from the edge of the web' to the
shuttle box ; between these there is a small aperture in the reed, or
at its end, through which a small horizontal slide will project a little
when the lay is fully down ; across this aperture and in front of the
end of the slider, the thread will lie, (if unbroken,) where it is Aeld
Sast by a cramp that falls upon it, and is pressed down by a
spring as the shuttle enters the box, and which is thrown back as
the shuttle leaves the box. When the lay moves forward, the
thread, thus extended across the aperture and held fast, forces back
a little the horizontal slider, which instantly unlocks the before
named spring catch, letting the point of the lever or arm fall below
the offset in the cam; but if there be no weft thread across the
aperture, the slide passes through without being driven back, conse-
quently the arm remains locked and instantly stops the loom.

Before closing our observations on looms for weaving funcy tex-
tures, we shall offer a few remarks on the manufacture of several
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kinds of silk textures, by hand, but which may also be found ap-
plicable to power loom weaving, comprising tafletas, gros de Naples,
satins, &c., hoping that they may be of service to those of our
friends who are not much skilled in silk manufactures.

TAFFETAS.

Taflctas should be woven with the warp pretty tight; and as
soon as the shuttle is passed through, the shed is to be closed, just
before the stroke of the reed is given. This manner of closing the
shed before beating up the welt thread, causes a better grain to be
given to the cloth.  On this kind of texture, the temples must not
at any time be at a greater distance from the reed than 2 inches,
before changing them, to avoid making a thin place or shire in the
fabric. The weaver must give the strokes of the reed with uniform
force. Superior taffeta is made with 4 threads per dent of the recd,
and inferior with 3 threads per dent.

SHINING TAFFETA.

Shining taffeta is more brilliant than that just noticed; and is
made with a warp less light. The stroke of the reed is given
when the shed is nearly full open; which renders the cloth very
brilliant in appearance, and does not make it dry and stiff : what
makes it supple, is that the warp is slacker than in other tafetas.
In weaving this fabric great care must be taken that the weft
threads be laid evenly together, (for more than one thread is gene-
rally used,) and when the shuttle is passed through the shed, the
weaver must see that the thread from the shuttle lies properly, nei-
ther too tight nor too slack,  Care must also be taken that the weft
thread be always delivered from the shuttle with perfect uniformity
of tension ; otherwise, there will be ins and onls in the selvages,
giving the cdges the appearance of a carpenter's saw. 'The
French are very particular, indeed, in attending to thesc matters,
which is the principal rcason why their goods always leel so smooth
and soft to the touch. The great secret in manufacturing these
silk textures, is to make the greatest possible show witl the least
expense of material.

GROS DE NAPLES.

Gros de Naples is woven with the warp pretty tight in the loom,
that the silk may more casily disengage itself when the shed is be-
ing opened ; and the weft must be well struck up. There must be



FANCY WEAVING. 405

two strokes for each passage of the shuttle, the first with open shed
and the second with close shed : if only onc stroke were given to
cach crossing of the weft thread, it would have to be given with
greater force ; but then the fabric would not be so good; whereas,
i giving two moderate strokes, the cloth will be perfectly even.
Clean white paper must be put on the cloth roller, as fast as the
fabric is wound on; because this texture having a thick warp and
welt might become watered by the vibration given to that roller by
the stroke of the reed.* Gros de Nuples is made with double and
treble threads in the warp, and with 1 threads in the dent of the
reed.  'The wefl is composed of 3 or 4 ends put together, or accord-
ing to the thickness of the cord wanted in the fabric: for fine gros
de Naples, there are of course, fewer ends used in the weft, but 4
ends is the number generally employed.  In weaving gros de Na-
ples of inferior quality, one stroke of the reed; only, is given to each
thread of weft: but when the quality is to be superior, two strokes
are indispensable, in Zand looms. Since the introduction of the
new mechanism, invented by C. G. Gilroy (see Section Twelfth) to
the power loom, in combination with Jucquard machinery, not only
these fabrics, but all fabrics, of silk, or of other materials, generally,
can be manufactured with the greatest facility and profit. These
improved looms have received the approbation of the most skillful
manufacturcers of England, Ireland, Scotland, France, Belgium and
Prussia. (Sece testimonials at the end of Section Twelfth.)

THICK SILK CLOTH.

Thick silk cloth is a fabric made with 4 threads, doudle or treble,
in the dent of the reed, according to the quality ; and it is generally
manufactured in 2 loom with 8 or 10 leaves of headles, half of
which are raised and depressed alternately,  "Uhe reason for using
so many headles on pluin texture, is o prevent the warp from being
cowded in the headles. The warp is not kept tight in the loom,
particularly when it is wanted to cover well. The pace weights
which govern the tightness of the warp, must be moveable, and
there should be one weight on each side of the beam or roller, so as
o strain equally, There must be a whip roller, turning on gud-

* We have laboured 15 years, in France and Great Britain, to producc as
perfect silk and other goods, plain, tweeled and figured, in the power loom,
ag could be effected by the most skillful weaver, by hand; and how well we
have gucceeded, our friends will be better uble to judge alter reading the
proots sct before them in next section.
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geons or journals, placed at a proper height to suit the headles ; and
over this roller the rope must be passed (see Figs. 219 and 220;)
which roller will 10ll with the silk as fast as the cloth is taken up
on the cloth roller and prevent the evil effects which would be con-
tinually caused by the decreasing diameter of the warp beam.

It requires a very skillful weaver to make a good silk fabric, and
even in France the manufacturer is often at a loss for competent
workmen ; some who have worked at this business for 30 or 40
years, not having paid sufficient attention have not become good
weavers ; while others have obtained ten times the amount of
knowledge in one-fifth of the time.

The weft thread repeats 4 times in the middle of the selvage (in
this kind of texture) and only twice in the edges: the selvages
work in opposition to each other, that is to say, when one selvage
is opened on the right the other is closed on the left, and vice versa.
T'his prevents the weft thread from following the shuttle back again.
A piece of silk goods is never considered well woven unless the sel-
vage is perfect in every respect, and entirely free from hills and hol-
lows on the outer edge.

SATIN.

Satin is made of different widths, from $ths to §ths of an aune
(44 inches, French) and of various lengths of web; and has from
four threads to ten threads per dent in the reed. When only four
threads are entered per dent, only five leaves of headles are used ;
which headles are made of raw silk.

"T'his kind of fabric is dyed after it is woven, and is used only for
making hats and artificial flowers. Black satin is generally made
with a double warp, when intended for making the crowns of hats,
caps, &c. 'The sleeking tool is used for all satins, except those of
4 threads per dent of the reed ; to these a soft brush is applied in-
stead. T'hiree or four dents at the edges of the cloth are gros de
Tour (same as selvages of gros de Naples.) Sometimes the sclvages
to satin fabrics are zig-zag in the middle and the rest gros de Tour.

In weaving a superior satin, the warp must not he too tight ; and
it must be worked with an open stroke, so that the weft may be
perfectly tight and straight. 'Fhe warp must be well picked before
being put into the lovin, by a Lyons sill: picker ; or else it will be
impossible to make a fine satin.®  For these kinds of textures, the
headles should be 16 inches in depth.

* A Lyons silk warp picker, or cleaner, costs 1600 francs; and may be
procured on application to M. Dioudonnat, No. 12, Rue St. Maur, Paris.
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HEADLE-MAKING MACHINE.

John Blackmar, of Brooklyn, county of Windham, Conn., ob-
tained a patent for a machine for making headles, bearing date Oc-

tober 20th, 1836 ; a representation of which machine is given at
Fig. 192.

The patentee ohserves, that “ this machine may be constructed in
all essential respects like those now in common use, excepting the
application of that principle which makes a part of the machine a
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bench susceptible of a rotary or revolving motion.” This is effected
in the following manner :—

A, Fig. 192, represents the bottom of the machine or bench;
B B, side posts, carrying the shaft D, having suitable gudgeons C C,
at its ends: these gudgeons C C, pass through the end pieces 13 15,
and these end picces are made fast on the gudgeons C C; 1' F, side
pieces of the frame on which the headles are constructed ; J J, brace
to hold the shaft D, and the side pieces in their proper places to keep
them fron sagging ; G G, slide-stands, each carrying a small pulley
over which the muddling twine or binder H I, passes : the slide-
stands G G, may be shifted by the operator to any position best
suited to facilitate the work; I, spiral spring, for the purpose of
holding the shaft D, in any desired position.

Mr. Blackmar claims as of his invention the revolving principle
of the headle frame ; whether constructed in the way described or
in any other way. It is curious that a patent should have been
granted for a revolving headle-frame so late as the year 1836, when
it has been well known, and, in fact, the only machine used for
making headles in Lyons, Paris, Rouen, and many other manufac-
turing places in France these 30 years past, and has becn of late
introduced (from France) into Spitalfields. It cannot, therefore, be
the subject of a valid patent in the United States of America ; yet
Mr. B. possibly may have had no knowledge of its existence else-
where previous to the date of his patent.

A patent has been secured in America, for a peculiar method of
forining the eyes of headles, which consists of a double knot, one

Fig. 192}.

A g e g

on each side of the eye, as represented in Fig. 192}. The side A,
is perfectly straight, whilst two single knots are formed on the side
B, each of which encloses the side A, when drawn tight, the eye
being formed between the two knots, so that in the up and down
motion of the headles, the warp threads are pressed against the
knots, which being hard tied, are not so likely to cut the eye as if
they pressed against a single loop of the headles. C1D), are the
headle shafts. This improvement, we think,.is a valuable one,
and well worthy the attention of cotton manufacturers, particularly
those of them more immediately engaged in makiog fine goods.
As these headles are generally made of cotton yarn, they would
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soon wear out unless protected by a suitable varnish being rubbed
upon them. We shall luy before the reader two methods of doing
this; for the first of which we are indebted to Mr. Jaines Mont-
gomery, superintendent of the York fuctories, Saco, Maine. Mr.
M’s varnish is made of the following ingredients : —

1 Gallon Linseed Oil, 4 Lib. Umber,
1 Lib. Litharge, % do. Gum Shellac,
1 do. Red Lead, 4 do. Sugar of Lead.

All these, except the shellac, are first well boiled over a moderate
fire, until the strength is out of the lead ; the shellac is then added,
Dbut only a little at a time, while the whole is boiling, and it requires
to be well stirred all the time. When the shellac is entirely dis-
solved, the whole is then cooled down to blood heat, then a sufiicient
quantity of the spirit of turpentine is added, to make it fit for use.
Such articles as require it, are to be pulverised. Before putting on
the varnish, the headles should be brushed down with paste or size
from the dressing machine : and after the varnish is thoroughly dry
and hard, they should be again brushed down with tallow, to
smooth them well before they are put into the loom. 1eadles pro-
perly varnished in this manner, and perfectly dried before they are
used, will generally last over one year.

This receipt of Mr. Montgomery’s is, no doubt, a very good one
for common headles, for weaving the coarser descriptions of shirting
&c.; indeed, it appears to be the only kind of varnish used for
headles in the United States ; but for weaving fine goods, such as
muslin, &c., the following receipt will be found fur superior, as
headles varnished on this plan will not chafe the warp ; and, after
6 or 6 days working, on cither power or hand loomns, will become
as smooth as glass.

Varnish for Headles—2 gallons linsced oil, boil slowly 1}
hours; then add 32 ounces gum shellac, boil -20 minutes, then add
32 ounces red lead, boil 20 minutes; then add 16 ounces umber,
boil 20 minutes. 'This done, take the varnish off’ the fire, and add
2 gallons spirit of turpentine the varnish must not be very hot
when the turpentine is added, to prevent it from taking fire. In
making this varnish, it is to be constantly stirred ; and the several
ingredients of which it is composed must be added slowly.

Note. In boiling the various ingredients, the manufacturer may
use his own judgment as to the time when cach of them becones
properly dissolved : but we think the foregoing directions will be
found pretty correct. '

Application of the Varnish.—In applying this varnish, it must
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be mixed with flour size, and three coats should be given of the
composition thus formed. Make the first coat of 1 part varnish
and 3 parts flour; the second, half varnish and half flour; and
the third, 3 parts varnish and 1 part flour. Let one coat be dry
before putting on another. 'T'he headles should be hung up in a
warm room while the various coats are drying.

In this receipt we have stated only small quantities of the differ-
ent ingredients, but as the proportions mentioned are correct, they
may casily be increased to any desirable extent. We have used
varnish of this kind on the front headles of damask looms for
weaving table cloths, piano-forte covers, furniture stufls, and other
descriptions of figured goods, for upwards of 18 years ; and we can
testify that it is the best composition for this purpose we have ever
known : we cun, therefore, recommend it, with the utmost confi-
dence, to manufacturers of such fabrics.

TEMPLES.

There is, perhaps, no implement about a loom of greater impor-
tance than the temple ; for it is through its instrumentality that the
cloth, as it is woven, is kept at its proper breadth, while the reed
beats up against it. As we have already shown the construction of
temples used on hand looms (see L L, Iig. 6, page 75, Section
Eirst,) it now only remains to show those best adapted to power
loomis.

Numerous patents have been obtained in Great Britain, France
and America, within the last few years, for improvements on tem-
ples, so as to render them more applicable to power loom weaving,
by obviating the necessity of shifting them on the cloth, as is re-
quired in hand loom weaving. 'T'he contrivance which has been
found to answer this purpose best, particularly for stout textures, is
the “ American nipper” or “ jaw temple.”*

Fig. 193, represents a plan view of the nipper or jaw-temple;
Fig. 194, a side or edge view ; and Fig. 195, a detached part of
Fig. 194, on an enlarged scale.

One of these nippers is to be fixed on the breast heam of the
loom, at each selvage of the cloth, where it is acted upon by the
motion of the lay, which opens the jaws or chaps of the nippers

* The principle of this temple appears to be the same as that of the tem-
ple used by F..K. Arphaxad, on his great verticul weaving engiune, invented
many thousand years ago. (See Introduction.)



FANCY WEAVING. 411

every time the cloth is struck up, and permnits the cloth to be slid-
den forward towards the cloth roller.

Fie. 193,

T
i
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Fig. 195. *f
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The plate A, to which the nippers are attached, is to be fixed to
the breast ben B B, by means of a screw bolt €, as shown in
Figs. 193 and 191, "T'he long slot 1, made in the plate A, (Fig.
193) s for the purpose of adjusting the teniple to suit different
widths of cloth.

At the extremity of the plate A, (Iig. 193)) a bar E, is fixed ;
which bar is tarned-up at one end (see Fig. 194) for the purpose of
forming the upper chap 1, of the nippers.  "I'he under chap G,
(Figs. 194 and 195) is a spring-piece, and is pressed against the
chap I, by its elasticity.  The inner surfaces of the chaps I, and
(i, are guttered out, like a rasp or coarse file, to enable them better
to hold fast the cloth.

The lever H H, (Figs. 193 and 194) wirns on the fulcrum-pin 1;
which pinis fixed in the plate A, At the Jeft end of this lever H 11,
there is a flattened-out or broad-picee J, (sec iz, 191)) and at the
right end a knife-edged wedge-piece K.

"T'he lower part of the front of the lay is partially represented at
L I, which, when it moves towards the breast heam to strike up the
cloth, comes in contact with the end J, of the lever H H, thereby
causing the wedge-piece K, at the other end, (to the right,) o be
Jorced in between the chaps ¥, and G5 by which means, the cloth
15 released at the moment the lay is full up against it ; but when-
ever the lay retires, the wedge-piece I, stips back out of the chaps
¥, and G, and the cloth is again grasped by the temple.

It will now be perceived that the cloth will Le released every
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time the reed comes in confact with it, and grasped again by the
chaps or jaws F, and G, the instant that the reed begins to retire
from it ; thus enabling the temple to hold out the cloth to the same
width at which the reed held it.

T'his kind of temple should be so fixed on the breast beam as to
enable it to take hold of the selvage within Lalf an inch of the
reed, when the reed is full up against the cloth. For very stout
goods, the chaps or jaws should, if possible, be brought within ths
of an inch of the reed ; by which means the cloth will be kept bet-
ter extended. ‘This temple is certainly a valuable acquisition in
power loom weaving, and well worthy the attention of manufactu-
rers generally.

The rotary temple, which is also an American invention, was
made the subject of a patent in the United States, by Mr. Ira Dra-
per, of Weston, Mass., January 7th, 1816 ; and the same gentleman
obtained a second patent, for improvements thereon, Apnl lst,
1829. We shall at present turn our attention to Mr. Draper’s im-
proved temple.

Mr. Draper remarks, that, as many defects were discovered by
subsequent experience in the working of his temple, patented in
1816, they have given rise to the following improvements in its
construction.

The wheel with oblique teeth, similar to the first plan, revolving
on a centre pivot (like that marked H, Fig. 196) is riveted or
screwed into an iron plate (like that marked I, Fig. 196 :) this plate
has two grooves made in it, to receive two screws, to confine the
plate down (see Figs. 196, 197 and 199.) The grooves are calcu-
lated to admit of changing the position of the temples, to suit the
width of the cloth to be woven, similar to the method patented in
1816.* A metal ring surrounds the wheel and teeth, or the whecl
may be altogethier of metal, and has a bar across the upper edge,
with a hole in its centre having a screw cut in it, by which it is
screwed down on the centre pivot. A short angular groove in the
upper edge of the ring receives the cloth, and guides it ecractly at
the required distance. A notch being filed or cut in the edge of
the ring over which the cloth passes, causes the teeth to leave the
cloth freely. Ior the greater convenience of adjusting the temnples,
without unscrewing the screws above referred to, a thumb screw is

* As the principle of Mr. Draper’s temple is the snme as that of the templo
represented in Figs. 196, 197, 198 and 199, we think it unnecessary to give
drawings of it here.
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inserted in a lip projecting from the edge of the ring : the lower end
of this thumb screw has a groove turned in it, which plays in a
groove in the bottom plate; and, by turning the thumb screw, the
rim on the lower end binds on the under side of the bottomn plate
and confines the ring.

Mr. Draper observes, that one great difliculty in the application
of the temples first patented by him, was their being screwed firm
on the breast beam and having no elasticity ; the consequence
was, every time the reed struck the weft, the cloth would give way
and recoil, giving the toothed wheel a sudden rotative motion, in-
creusing the wear of the temples ten fold and enlarging the
holes made by the teeth in the cloth.  In addition to which, if the
shuttle, by any accident, should not reacl its destination in the lay-
box, but should stop a little short, it would be caught between the
reed and temples, and consequently break either the reed or the
shuttle.

T'o remedy these objections, a spring is substituted long enough
to receive the cloth.  'This spring is screwed by its centre to a suit-
able stand, inside of the breast beam, and is long enough to suit
the width of the cloth, and is placed as near the reed as safety will
permit, and the temples being screwed on cach end of this spring
gives them an opportunity of moving laterally with the cloth, and
obviates the sudden rotary motion.

The improvements claimed by Mr. Draper are, first, the ring
with the eross-bar which confines the toothed wheel ; second, the
centre pivot on which the toothed wheel turns ; and, third, the
spring on which the temples are screwed, instcad of being
screwed to the breast beam.

William Craig, of Manchester, and John Cochran, of Stockport,
have lately obtained patents for improvements on the rotary temn-
ple, in Bogland, Ireland, Scotland, and rance; their American
patent bears date November 25th, 1841,

This umproved temple is a remarkably neat piece of mechan-
ism, easily apphed to a loom, and not liahle to get out of order,
and is certainly well calculated for cotton textures gencrally.

Fig. 196, is a top view of the temple; ig. 197, a bottom
view, as scen from underneath; Fig. 198, an end view, as seen
from the side of the loom; and Fig. 199, an edge view, as seen
when standing at the back of the loom, looking towards the breast
beam on the left side. 'I'he temple represented in the Pigs. is the
right hand one, a similar one being required at the left.
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A, Fig. 196, Breast beam, on which
the temple frame is screwed, by
two screws, as shown in the Fig.

B, I'rame which carries the temple

raratus

C, Hollcd picce of sheet iron, with
turned-up edges J J, for the purpose
of holding the plute I, which carries
the temple.

DD, Two small bolta to screw down
the plate C) on the frame 1.

E, Regulating serew, for settine the
temple o suit ditferent widths of
cloth, and o keep it firm in its place
when adjusted.

THE ABT OF WEAVING.

F, Jam-nu, for holding the regulating
screw I, in its proper place.

G, Rotary rim or temple, having teeth
round its circumfercnee.

H, Kuleruin or stud pin on which the
rim G, revolves,

I, Plate on which the temple is fixed
and into which the fulerum or stud-
pin 1, is serewed, to hold the tem-
ple (. down, but’ permiding it to
rols \u, freely.

JJ, Turned-up edges of the slotted
ple(u C, for the purpose of holding
the me, 1, on which the temple G,
is fixed.
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K, Figs. 197 and 198, Small spring
screwed or riveted on the under
side of the temple, its end being

L, Notch made on the outer side of
the plate 1.
M, Slot ¢ut in the plate C, to admit

rounded and bent inward, passing
through a small slot M) cut in the
plate €, as shown in Fig. 197, ‘T'he
rounded point of the spring K| is
made to drop nto a small notch L
made in the back or under side of
the plate 1) nearly opposite the cen-
tre of the rim or temple G, and iy
for the purpuse of keeping the tem-
le in its proper place longitudinul-
;y: otherwise, the plate [ on which
the temple is fixed, might, in the
working of the loom, get jarred out
from between the turned-up edges
of the slotted picce C.

the end of the spring K.

N, Poiut of the wmple at which the

cloth escapes during the operation
ol weaving,

O, Point at which the cloth enters.
P, Small projection on the exterior of

the wheel box (see Figs. 196 and
197.) 'The selvage of the cloth is
lupped over this projection, as it
passes from the reed through the
opening O, to the poiuts or teeth of
the twemple Gy and from thence
through the opening N, to, and
over the breast beam to the cloth
roller, as usual.

. There are two small square picces of iron fitted in the slot of the
frame B, having each a hole made in it to receive one of the bolts
D : these square pieces of iron serve to strengthen the sides of the
friune B, as well as to screw the slotted plate C, against; and the
pieces are not quite so deep as the frame B, into which they are in-
serted, so that the bolts D D, may bind down the slotted plate C,
firnnly against the two sides of the frame B, without hending the
slotted plate C. The bolts DD, will draw the slotted plate C,
gently against the little square pieces, and thus the whole will be
secured firmly together.

T'he temples should be set from the face of the cloth about }
inch, and in the working of the loom, should the shuttle not reach
its destination in the shuttle-box, but come in contact with the
outer edge of the temple-box, the reed will drive or slide the
temple-box with its plate I, hack over the slotted plate C, the spring-
catch K, which holds the plate I, being slid out of the notch in the
underside of the plate 1, by the sudden concussion of the shuttle
against the outer edge of the temple, thereby saving the shuttle and
reed from injury. Whenever this accident occurs, the temple
plate I, must be pressed forward into its place by the weaver: but
of course,, this accident can only happen when the protector fails to
operate.

In power loom weaving, when the shuttle fails to enter the box
and stops i the shed, the loom shonld protect far enough back
from the cloth : otherwise the reed would come in contact with the
shuttle, force it forward against the fell of the cloth, and, perhaps,
break 300 or 400 threads of wurp: the warp would also be drawn
from the yarn beam a length equal to the breadih of the shuttle,
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which would cause much delay, independent of the breaking of the
threads.

I'he principal feature of novelty in this modification of the rota-
ry temple is the projection P, on the exterior of the temple box (as
shown in Figs. 196 and 197,) over which the selvage of the cloth is
lapped, as it passes from the reed through the opening O, to the
points of the rotary rim or temple G, and from thence through the
opening N, as before stated, this projection turning the sclvage
downwards, at the proper angle, to be received on the pointsor teeth
of the rotary rim or temple G ; and by these means, the strain of
the cloth is partly taken from the temple, the friction thus caused
preventing the teeth from drawing asunder the threads of the sel-
vage, a3 is the case with the rotary temples used heretofore.

"I'he tecth of the temple are inserted (as in other rotary temples)
in the rim G, at an angle best calculated to hold down the selvage
of the cloth, and prevent it escaping from them; and, as nearly all
the strain comes on the projection P, the cloth is not so likely to
escape from the teeth, nor yet to be orn or injured by them, as in
rotary temples without such a projection.

"The other parts of Messrs. Craig and Cochran’s temple, shown in
the Figs., do not differ from those of Mr. Draper’s, except in the
neatness of construction.

FORK AND GRID MOTION.

This is 2 motion for throwing the loom out of gear when the
weft thread breaks or becomes exhausted in the shuttle. No less
than 43 patents have been obtained, up to the year 1844, by differ-
ent individuals in Europe and America, who thought they had suc-
ceeded in hitting upon something which would effect this object
about as perfectly as the nature of the case would allow : but, with
only two exceptions, all these schemes, however ingenious, have
proved unsuccessful, and, in most instances, have brought poverty
and ruin upon their unfortunate authors ; a circumstance, alas! of
every day occurrence with inventors.

I'he contrivance which we shall at present consider has been
found to answer well, on looms for weaving heavy goods; and
from the annexed index of its various parts, aided by the descrip-
tion, we think the reader will be able to understand the nature of
its operation.”

* This motion originated with us, in the beginning of the year 1831, at which
period we applied it to & power-loom for weaving Murseilles quilts ; and the pa
tents obtained in England by Mr. Bullough and Mr. Ramshottom, for mod-
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Fig. 200, represents a back elevation of a common power loom,
having the fork and grid mechanism attached thereto; Fig. 201, a
side elevation, in section, of so much of the loom as will enable us
to show the application of the motion ; and Mig. 202, a plan view
of part of the apparatus detached from the loom.

Fig. 200,

Wi
€]
A A, Camshaft. of the loom, is shown in Fig. 200,
B, Arnn fixed upon the cam shalt A A. und aside view is given in I0ig. 201,
C, Std-pin bolted in the arm B, for | i, Caich lever, also fixed on the shalt
raising the lever 1), or rod 1) as shown in g, 200, a
D, Lever fixed on the shalt or rod 105 side view of’ it may be seen in Kig.
its position, as seen from the back 201.

fications of ity of course, belong to us.  We made still further improvements
on the motion in the years 18336 and 1838, for which we obtained putents in
November, 1839, in the name of Moses Poole, of the Patent Oftice, 4 Lin-
colw’s Inn, Old Square, London.  We also secured patents for the sune in-
vention, in France and Belgiom, through Henry ‘Profliut, Fsq., patent agent.
As we shall have oceasion to enter ore fully into the investigrtion of the re-
spective merits of ditferent motions lor stopping the lvom when the weft
l}mrml breaks or becomes exhausted in the shuttle, in the next seetion, we will
therefore, ofler no lurther remarks upon the subjeet here.

53
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F, Shaft or rod fixed underneath the
breast beam, or rather a litle inside
of it, (towards the [ay;) it reaches
from side to side of the loom, and
rests on the frame in suitable bear-
ings. '

G, Lever working on the stud-pin O.
(See Fig. 200.) This stud-pin is
secured by a screw nut P, in the
outer partof the slotted piece N.

h, Round pin made to fit in the socket
of the }evcr G, as shown in Fig.
202, and forms the fulcrum of the
fork, the fork working frecly upon
it: this pin A, may be secured at
any required distance to suit the
yroper working position of the fork

, by means of the set screw r.

1, 'The fork which plays against the
weft thread every time the luy ap-
proachies the breast beam : this for‘:,
when it meets with the welt thread,
presses itagainst a lew coarse dens
n the outer edge of the reed, near
the selvage of the cloth, the under
extremitics of the prongs of the
fork entering the dents below; but
the resistauce of the welt thread will
prevent the fork passing through
to its full distance, and consequently
the other end of the fork, with the
hoak or catch upon it will be cleva-
ted, allowing the arm B, with its
stud-pin C; to give {ree motion to
the lever K on the rod F, in case
the wefl thread is not broken or has
become expended on the bobbin.

J, (Wig. 201,) Lay sword, showing the
lny and upper rail L, to receive the
recd.

K, T'tie race board.

L, Upper rail to receive the reed, in
the usual way.

M, The belt-shipper or spring-rod, for
throwing the loom in or out of gear;
it is precisely the sume as those
used in common power looms.

N, (Fig. 202,) Stand, bolted at one
side of the loomn, outside the end of
the breast beam, as shown in Fig.
200; in this stand there is a slot
niiude like that marked N, in Fig.

202, into which the shipper M, is in-

serted.in the usual way.
O, Stud-pin forming the axis of the
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lever G, which lever should vibrate
freely thereon: the stud-pin O, is
bolted firmly in the slotted piece N,
by menns of the secrew nut P, (see
Fig. 200;) the place where it is 1o
be inserted is indicated by a small
round hole in Fig. 202,

P, Screw-nut to secure the stud-pin O,
firmly in the extreme end of the
slotted_stand N, us shown in Fig.
200.

Q, (IPig. 200,) Bolt whichsecures the
slotted piece N, to the frame of the
loom.

r, Set-screw for securing the round
ﬁin which carries the grid 1, and

y which set-screw its distance
from the reed is regulated.

S, (Fig. 201,) Prongs of the fork L.

T, Fulerum of the fork 1, which ful-
«cyum iz made upon the bent end of
the round pin h, as shown in Fig,
202; a portion, of this pin A, is lell
out in Fig. 201, in order to show the
form of the upper end of the lever
E, (which may be called the ham-
mer,) and ulso the shape of the
hoolt or catch end of the fork; the
position, however, of the fulcrum of
the fork I, (showa in Fig. 202)) is
correctly represented at T, Fig. 201;
from which explanation, no diflicul-
ty can possibly arise to those loom-
makers and munulicturers who may
wish to construct the motion.

U, Breast beain, which may be made
of’ either wood or cast-iron.

V, (Fig. 200,) Framing of one side of
the loom, which is secured to the
floor by meuans of a suitable bolt
passed into the flange or projec-
tion W,

W, Klange or projection by which the
loom is screwm[l to the floor; there
are four such flanges to a common
loom, one to each post.

X, (Fig. 201)) Post of theloom in sec-
tion: the other parts in this Fig.,
being also in section, the ordinary
side-framing is not shown in eon-
nexion with the post X ; and, be-
sidea, we wish to avoid every thing
which approximates in the least to-
wards mystification.

The fork I, is made of wrought iron ; it resembles a common eat-
ing fork at one end, and is bent as shown at S, Fig. 201 ; the other
end, or that nearest the breast beam, is made flat and formed into
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Fig. 201

a hook, as represented in the Fig., for the purpose of catching the
hook or shoulder of the lever E. 'T'he flat end is made a liule heav-
ier than the fork end which plays into the reed, so that it may al-
ways fall on the hammer of the lever I, unless raised by the action
of the weft thread, or rather the action of the fork coming in con-
tact with the weft thread and carrying it against the reed, thus
causing the hook end of the fork I, during the forward motion of
the lay, to be raised out of the jog in the upper end of the lever L,
so that this lever will always miss the hook or catch and pass on
without interruption, until the weft thread is broken or becomes ex-
hausted in the shuttle.

T'he levers 13, and D, are fixed finmly, by set screws, on the shaft
or.rod I'; and motion is comnunicated to them from the cam shaft
A A, (see Figs. 200 and 201,) by mcans of the slotted arm B, and
stud-pin C, which pin may be regulated (up or down) in the slot of
the arm B, (see IMig. 201,) according to the distance that is neces-
sary to move the hammer on the upper end of the lever LI, forward,
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for the purpose of unshipping the belt from the tight pulley on to
the loose one.

Now, it will be evident, that so long as the weft thread continues
unbroken, the loom will continue in operation ; but should it break,
or ccase to be delivered, the fork will meet with no resistance, and
will consequently pass through the reed to the full distance to which
it is regulated, thus allowing the bent nib or hook at its other end;,
ncar the breast beam, to fall on the hammer at the upper end of the
lever E, first dropping on the inclined baek projection of the ham-
ner, but during the forward motion of the lay, the nib or hook will
slip into the jog or notch, as represented in Fig. 201.  The stud G,
will now act on the lever D, and, consequently the lever L, by
means of the jogged hammer at its upper end, will carry the fork I,
with the lever G, and the round pin %, which forms the fulcrum of
the fork, forward, until the side or edge of the lever G, comes in
contact with the belt-shipper M, and drives it out of the jog or notch
N, as represented in Fig. 202.

S

There is a small plate, with three or four wires fixed in it, in the
form of a coarsc recd, for the points of the grid (at I,) to work
through, as the reed could not stand the wear and tear of continual
use ; hesides, the prongs of the fork could not be made to work with
precision through the reed, unless it were very coarse.

For coarse cotton goods, the fork need only have three prongs;
but for finc goods, such as muslin, fonr prongs will cnable it to-uct
with greater certainty. The reed of the loom in which this motion
is to be applicd, should be made to extend beyond the sclvage of the
cloth on that side of the loom where the fork is to be placed, so that
the reed-maker may have room to insert five or six strong dents in
it, sufliciently far from the selvage that the fork may not come in
contact with the tecth or outer edge of the temple. The distance
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between these dents should be nearly 2 ths of an inch, for coarse
fubrics, but for fine goods §th of an inch would, perhaps, be better ;
or, in the latter case, the fork might be made with an additional
prong and the distance between the dents remnain as ia the former
instance. In applying this motion to a loom where the reed is not
made for the purpose, if it be of sufficient length, a few of the
dents may be drawn out, and five or six “coarse ones inserted ; but
should the reed not be long enough to adimit of this, a small addi-
tional picce may be made with coarse dents, and placed at the end
of the large reed ; it should be well secured, or the prongs of the
fork would be liable to strike against the dents, instead of entering
between them, and thus cause much damage.

There is a small piece of brass, of the form of a grid, with
flanges at cach side, let into the shuttle-race or race-board, «nd on a
level with it; this piece is fastened down by four small wood
screws, two at each side; the slots of this piece are well stnoothed
out, and its upper surface is polished : it has one slot for each prong
of the fork T; and into these slots the prongs work at each vibra-
tion of the lay : the slots are of sufticient depth tu prevent the weft
thread from getting under the points of the prongs, for if this took
place, the loom would be directly thrown out of gear, although the
weft thread remained unbroken. The depth of the slots in the grid
picce, and the position of the prongs of the fork I, are shown in
Fig. 201 ; the dotted line below the letter IS, points out the depth
of the slot.

Should the weft thread break or Lecome expended, however, on
the side of the loom opposite to that on which the motion is fixed,
while the shuttle is passing towards the motion, the leom will in-
stautly be thrown out of gear; but, on the contrary, should the weft
break or become expended during the passage of the shuttle from
the motion, the loom will not be thrown out of gear; because the
arm B, with its stud C, will not then be in a position to act on the
lever D.

If it be desired to stop the loom without losing one pick, a suita-
ble connexion must be formed with the belt-shipper from the other
side of the loom for that purpose ; which auy practical weaver may
eflect without difliculty. 1'or the generality of goods, however, the
motion at”one side of the loom, as represented in Figs. 200, 201
and 202, will answer the purpose well cnough without any addition
thereto,

Packing Machinery.—A correspondent in the Mechanics' Mag-
azine suggests, that the grease used for machinery about to be
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packed, should be subjected for ahout an hour, to a heat of 230°
Falir. in order to evaporate its watery particles; and that with it be
mixed a good portion of fresh-burned charcoal, reduced to an im
palpable powder. ,

Preservation of Iron from Rust. ——A masuc or covering for this
purpose, proposed by M. Zieni, and sanctioned by the Societé d’ En-
couragenient, is as follows :—Lighty parts of pounded brick, passed
through a silk sicve, are mixed with 20 paits of litharge : the whole
is then rubbed up by the muller with linseed oil, so as to form a
thick paint which may be diluted with spirits of turpentine. Be-
fore it is applied the iron should be well cleaned.

From an experience of two years, upon locks exposed to the air,
and watered daily with salt water, after being covered with two
coats of this mastic, the good eflects of it have been thoroughly
proved.—DBull. d' Iincour.

Method of giving a black and glossy coatmg to cast iron trin-
kets, and other articles of the same material.—This composition
is simple, and offers the invaluable advantage of efficaciously resist-
ing the action of the atmosphere, and ecven of weak acids, so that
the process may be employed for coating a great variety of cast
utensils commonly used in our families. The coating easily fixes
itself on cast iron, and may also be used on hammered iron, but
with less certainty of success in the latter case than in the former.

Attach each of the articles to be coated to an iron wire bent above
into a hook, and apply a thin coat of linseed oil ; the coat must be
thin, to prevent the oil from running, forming asperities or knots
where it collects. Hang them eight or ten inches above a wood
fire, so that they may be completely enveloped in the smoke. When
they have becn thus exposed to a brisk fire for about an hour, lower
them so that they shall be near the burning coals, without touching
them ; at the expiration of about fifteen minutes remove the arti-
cles, and immediately immerse them in cold spirits of turpentinc,

Any articles which, after this last operation, may be found defi-
cient in brilliancy, or not sufliciently black, are to be re-exposed to
the burning coals for a few minutcs, and again dipped in the spirits
of turpentine.

I'his process, which iy bo variously modified to suit different
articles, may, from iis simplicity, be extensively applied, and will
prove useful in all cazes in which cast utensils are subject to rapid
oxydation,



SECTION TWELFTH.

FIGURED WEAVING.

- Weave, brothers, weave !—Swifly throw

The shutlle athwart the loom,

And show us how brightly your flowers grow,
That have beauty but no perfume!

Come, show us the rose, with a hundred dyes,
The lily, that hath no epot,

The violet, deep as your true love's eyes,
And the little forget-me-not !

Sing,—sing, brothers ! weave and sing !
*Ts good both to sing and o weave ;
YT'is better to work than live idle,
'Tis belter to sing than gricte.

Weave, brothers, weave !—Weave, and bid
The colours of sunset glow !

Let grace in each gliding thread be hid {
Let beauty about ye blow!

Let your skein be long, and your silk be fine,
And your hands both firm and sure,

And time nor chance shall your work untwine,
But all,—like a truth,—endure

So,—sing, brothers, §c.

Weave, brothers, weave !—Thail is ours;

But toil is the ot of men
One gathers the fruit, one gathers the flowers,

One soweth the seed again!
There is not a creature {rom England’s King,

To the peusant that delves the soil,
That knows half the pleasures the scasons bring,

If he have not his share of toil !

So,—sing, brothers, §c.
Banny ConNwaLL.

The first loom for weaving Ggured fabrics, by power, which we
shall notice, is a damask loom ; but before beginning to describe it
we shall offer a few observations regarding damask textures gen-
erally,
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Damask is a variegated textile fabric richly ornamented with
figures of flowers, fruils, landscapes, animals, &c.; and is a rich,
elegant and expensive species of ornamental weaving.  The naine
is said to be derived from Damascus, where it was anciently made,
with engines invented by that celebrated individual, B. K. Ar-
phaxad.

The tweel of damask is usually half that of full satin (a -full
satin'is woven with 16 leaves of headles, as represented at page
109,) and, consequently, consists of eight leaves, moved either. in
regular succession, or at regular intervals.

"The chief seat of the damask table-cloth manufacture is at Lis-
burn, Lurgan, and Ardoyne, (near Belfast,) Ireland, where it is con-
sidered as the staple, having proved a very profitable branch of traf-
fic, and given employment to many thousands of industrious people.

Damnask table-cloths, &c. are manufactured extensively in
the town and neighbourhood of Dumfermline, in Fifeshire, Scot-
land; but, in point of texture, those made in Ireland greatly
excel them, and particulatly so the goods produced by Michael
Andrews, Esq., of Ardoyne, and John Coulson, Esq., of Lisburn;
which gentlemen are, without exception, the best manufactu-
rers of this species of fabric in FEurope. Damask table-cloths
are also manufactured extensively in Belgium, at Silesia (Austria,)
and in different parts of Russia. In the last of these countries the
texture is coarse, and is comunonly known by the name of Russian
diaper ; the patterns, however, often display great taste ; the cloth
has but few picks of weft to the inch, but it is passed between two
powerful iron cylinders, which flatten out the threads, and give the
texture a finer appearance than it would otherwise have ; the goods
nevertheless wear well, and are much used in the houses of the
middle classes. ]

The Emperor Nicholas holds out every encouragement, through
his agents in different parts of Europe, to all workmen of talent in
the department of ligured weaving. Sixty or seventy of the best
weavers in Great Britain, France, and Belgium, have already emi-
grated to Russia, for the express purpose of establishing manufac-
tures of every description of figured goods in that country.

The table-cloth manufacture in Belgiam, is mostly confined to
Courtray ; the principal manufacturer there is M. Alexandre, a very
intelligent and worthy individual. In France the most extensive
manufacturer of this kind of goods, is M. E. Feray, of Essonne,
Seine ct Oise: this gentleman employs about 100 damask looms,
and as many for weaving other stufls ; he has two large mills, be-
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sides his damask factory, and an extensive machine shop ; the table-
cloths produced by him are of u very superior quality., Mr. [, ob-
tained his knowledge of this business in Treland, where he seems to
have beon a pretty frequent yisiter, both before and after commen-
cing it on his own account. We would state, however, that for va-
rious reasons which we could name, neither his establishment, nor
any other in France, can compete successfully with those of Ireland
in the production of linen damasks. Table and piano-forte covers
are manufactured pretty extensively in the north of England : but in
regard to the finer kinds of linen damask, there is no great pros-
pect of their ever driving the Irish manufacture out of the market.

This branch of industry might be established with success in the
United States of America. 'The raw material could be grown in
many parts of the country, ag the climate seems to be well adapted
toit; and until such time as suflicicnt quantities of flax could be
raised to supply the home consumption, a profitable business might
be carried on in the production of table and piano-forte covers, in
all their varieties. We are convinced that 5500 power looms, at
least, could find employment provided that the influz of the foreign
article was impeded, by suitable import duties: but until this is
done, it will be impossible (even for the best power loom machinery
in the world) to contend against the manufactures of foreign coun-
tries, in a branch of industry, where the most skillful manual la-
bour goes for comparatively nothing ; the compensation reccived by
those workmen who are there employcd in the manufacture being
merely sufficient to keep soul and body tegether. FEven stcam
power, in such a case, would soon not Lave « leg to stand upon, in
contending against such famished loons; for coals, and the wear
and tear of machinery cannot be kept up without some expense.
If we were permitted to suggest locations, in the United States,
where power looms might be erected, we would say, that 500 might
be established at Saco, Maine; 500 at Lowell, Mass.; 500 at, or
near Providence, R. I.; 500 at Paterson, N. J.; 500 at "I'roy, N. Y.,
500 at Mannayunk, 500 at Pittsburg, Pa.; 500 at Columbus, Ohio;
500 at Richmond, Va.; 500 in Georgia ; and 500 more miglit find
profitable employment in Jowa and Michigan. These numbers,
however, could easily be augmented from time to time, so as to keep
pace with the increase of population, as well as to mect the foreign
demand.

-Damasks are woven in the Jacquard and draw looms, and also
in the cylinder or barrel loom. Mr. Coulson uses the draw loom en-

54
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tirely, because he dmagines it o be more applicable to his very
complicated and extensive patterns; whereas, Mr. Andrews, em-
ploys the Jacquard principally, (as do nearly all the other enterpris-
ing Irish manufacturcrs of the present time,) and produces equally
perfect work, and as extensive patterns, if not superior to thosc of
Mr. Coulson : but, Mr. C,, being a gentleman of the old school, has
long since determined in himself, to discountenance cvery valua-
ble improvement which is introduced into the trade, and conse-
quently, his once celebrated establishinent is now fading into the
“sear and yellow leaf,” while thuse manufacturers of less contracted
views are adopting extensively the new improvements as they
rise.

In table cloth weaving the ground leaves of headles are gene-
rally placed seven or eight inches, in front of the mounting which
produces the figure; for, if they were too near the mails of this
~mounting, they would in working strain and break the warp threads,
producing in the face of the cloth little loops, or something not un-
like the ears of birds (house sparrows.)

Silk damasks are manufactured in great quantities in Lyons,
Paris, and several other parts of France, for ladies’ shawls, &c.;
they are also made pretty extensively in Spitalfields, and Manches-
ter, (England,) and at Paisley, (Scotland.) Damasks have of late
years been introduced wholly composed of cotton, in the form of
shawls, and other kinds of ornamental dresses ; and are mostly ex-
ported for the use of the negro population, both in Africa and
America.*

* Messrs. James and Lawrence Holmes, manufacturers (late of Paisley,
Scotland) have recently erected 30 or 40 hand-looms at Harsimus, N. J., for
weaving imitation aud damask shawls.  The introduction of this kind of manu-
fuctare into America, will, no doubt, be the means of starving thousands of
ingenious Paisley weavers; or at least, of compelling them to keck their
bread on the Awmerican shores. We understand (from report) that an enlight-
ened Scotch capitalist has otfered the sum of 80,0001 for some new improve-
ments, lately discovered by an Eastern antiquarian, by means of which
these shawle may be produced with as much facility as the common brown
sheeting which costs nine cents a yard. "The price of the fubric, therefore,
can only exceed that of common brown sheeting by the cost of material, in
as much as the labour in producing it is no greater. It is reported, by the
antiquarian himself, that a litle girl of from nine to ten yearsof age can
tend four or five of his improved weaving engines, which are driven by a
powerful wind-mill }
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Some of the most useful plans of tweeling are as follow :

A B
Regular. Broken.
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These plans represent the different twecls in use at the present
day among manufacturers of damask table-cloths. The tweel
marked A, is a regular tweel, and that marked B, a broken tweel;
they are both on five leaves of headles, numbered from 1to 5: ta-
ble cloths woven with this tweel for the ground are called bastard
damask. 'The tweel shown at C, is a six leaf vegular tweel, and
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that at D, a six leal broken tweel; they are both woven with six
treadles: these tweels are not much used in linen or cotton, being
mostly confined to sillc damask weaving. E, is an eight leaf regular
tweel, and F, an cight leaf broken twecl; they are both woven
with cight treadles. G, and H, are two other kinds of eight leaf
broken tweels, also woven with eight weadies ; that marked H, is
most commonly used by table-cloth manufacturers. The cross
marks in these plans denote raising cords, and :the -black squares
sinking cords. 'T'he methods’ of arvanging the leaves of headles,
treadles, &c. (which work the ground,) will be hercafter more fully
explained.

Danasks, for table-covers, arc sometimes woven with a five leaf
tweel, and often with onc of eight or even more lsaves. When wo-
ven with o five leaf {weel they are usually denominated bastard
damasks, and when more than eight leaves are employed for the
ground they are called superfine damasks.  The eight leaf tweel,
as before observed, is that which is usually termed the damask tweel.

T'he number of threads in each mail of these fabrics is likewise
variable, being three, four, or 1nore, according to the intended fine-
ness of the web.  Taking advantage of this circumstance, the da-
mask weaver has seldom occasion to change his harness, though he
may require to change the sct of his veed ; which is easily done by
varying the number of threads in each interval in the same man-
ner. 'This plan, for the sake of economy, is often carried still far-
ther, particularly where great accuracy is not required, by drawing
an extra thread in a mail occasionally at regular intervals, in the
same way that weavers miss their overplus headles when the hea-
dles are finer than the reed. Damask, hiowever, when wanted very
Jine, and when much accuracy and delicacy are required in the
design and colouring of the pallern, may be woven in a fudl har-
ness ; but, as these require a great quantity of cordage, and conse-
quently are very expensive in inounting, especially when the pat-
tern is large, the full damask hamess is not common.

The Irish danask table cloth manufacturers put 4 threads in the
mail generally, and give 4 threads of weft to the change of pattern,
changing the pattern twice for once over the ground treadles. By
this means a finer point is obtained, and, of course, it nearer ap-
proach is made to the full haruess principle ; for, it is evident, that
if there were eight threads of weft instead of four threads given to
the change of pattern, the point would be coarser in the same pro-
portion. '

In looms mounted for weaving cxtensive patterns, considerable



FIGURED WEAVING. 429

economy is also obtained by introducing what 1s termed single and
double mounting. In the single mounting, every ail, in cach
part, has a ¢ord.and needle to itsclf, and therefore, can be raised in-
dependent of any other; the double mounting is mercly certain
portions of the border or body gathered. By using these a vast deal
of expense is saved in drawing und designing, particularly in ex-
tensive patterns.

For example, suppose a damask table-cloth were to be woven,
containing 63 porters of warp and 5 threads in each nail, then
we have

126 porters of warp;
40 threads in one porter ;

—

56)5040 threads;

‘ 1008 mails in the whole web.

Now, these may be divided into parts thus:—

For one side border, 18 designs, single

For the body of the web, 26 do.  double;
do. do. 12 do. single;
do. do. 26 do. double;

For the other side border, 18 do. single;

100 designs;
10 mails in a design;

1000 mails;

which deducted from the above given quantity of warp, leaves 8
mailg, or 20 dents of the veed for sclvages. Here the designer may
draw any pattern he pleases for the borders to the extent of 18 de-
signs, or 180 cords of the figuring machine ; in the body of the
table cover, he may also draw any pattern he pleases on the 12
designs in the centre, as that part is single mounting but it must
be such as will join with the 26 designs of double mounting on
each side, so as to form all the patierns into one complete group.
In this cxample the tie of the harness will be 180 cords single, of
the figuring machine, of the borders; 260 cords double, and 120
single, for the body; making in the whole 560 nceedles for the
Jacquard.

Patterns for damask table-cloths are designed on 10 by 10 paper,
and may be woven square, by adapting the number of picks on
each change of pattern to the intended thickness of the cloth. Table-
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cloth patterns are generally composed of coats of arms, groups of
flowers, landscupes, birds, trees, &e.

Dumask harnesses are somctimes mounted for the draw loom
sometimes on the Jacquard plan; and sometimes the principles of
both these are combined, as, for example, when a coat of arms is
to be woven in the centre of a table-cloth. In the last case, the
borders and part of the body are commonly mounted for the Jac-
quard machine, while the part for working the armorial bearings is
adapted to the draw-boy (see draw-loom.) In large mountings, how-
ever, there are frequently four or more simples, and sometimes four
or more pulley-boxes, these boxes being placed in the most conve-
nient position for the weaver; and when any of the simples are not
employed, they are tied up and laid aside until wanted in their
tarn.

[t nay be further remarked, that, in weaving damasks, in gene-
ral, when any portion of the harness cords are raised by the Jac-
quard, to form a flowering shed, these cords must be kept raised hy
the machine until the proper number of picks to the card is given.

The common damask shawl has uniformly four threads in the
mail ; it is woven with an eight leaf satin tweel, like either of
those marked F, G, or H, in the preceding examples ; and it may
be woven with four or eight picks of weft to the change of pattern.
The warp and weft of this class of goods are, for the most part, of
different colours.

‘T'he loom which now claims our attention, is for weaving table-
cloths, bed-covers, window-curtains, &c., and was made the subject
of a patent, in the United States, by Messrs. Tompkins and Gilroy,
of North Providence, R. 1., May 9th, 1835 ; and is the first power
loom with Jucquard machinery, for weaving these kinds of text-
ures, ever erected in America.*

* Mr. John Haight, of Harsimus, N.J,, obtained a patent, May 17th, 1834,
for a power loonl, with Jacquard machinery, for weaving ingrain carpets;
and we believe he had some 20 or 30 maghines constructed on this principle,
in the year 1835, ut Messrs. Godwin, Clarke & Co's. establishment, Paterson,
N.J., which were put in operation at Little Falls, Afier persevering, how-
ever, for sume time, with a zeal worthy of a better cause, and expending the
round sum of §30,000, in the undertaking, the whole concern was abandoned,
owing to imperfections in the machinery, which it would nppear Mr. 11 was
unable to remedy. We understand Mr. Haight has lately sold this patent
for $60, to a carpet manufacturing company in Massachusetis; which
company also paid him other $60 for one of his machines. Some alter-
ations have becn made upon this loom, by an individual in the employ



FIGURED WEAVING, 431

Patents were granted to us by the English, French, and Belgian
governments for this loom in an improved condition, rendering it
available.in the manufacture of many kinds of coarse goods; and
we believe theré are at present in these countries ubout 340 ma-
chines of the improved construction in operation. ‘I'he British pa-
tents are in the name of Moses Poule, Eisq, of the Patent Office,
London, the French, in the name of P. Aug. Pihet (of the firm of

of the company, which appear, from report, to be turning out very advanta-
geous to them. We have been told that as inuch as $400,000 has been lately
offered, (sce New York Evening Post, March 19th, 1344,) by an English
firm, of high standing, for the patent-right of the loom in its present improved
state ; but the offer was peremptorily refused as being far tvo trifling a com-
pensation for sv valuable a concern. We regret that we neither can give
the name nor address of this firnt; but our present belief is, that it must be
either the Rothschilds or Baring, Brothers and Co.  Few carpet manufactu-
ring companies in Eurcpe could raise such a sum, Lowever willing they
might be to purchase the machine; but we do not ihink they would make
much exertion upon the subject, when there are already no less than seven
different kinds of power looms in Great Britain, weaving Coach lace, Ingrain,
three ply, and Brussels carpeting, averaging 20 yards per loom daily, some-
times with as many as 10 or 15 shades of colour, aud producing goods of ex-
cellent quality. Four of these inventions have been in operation in England
since the year 1831; there are we belicve three carpet power looms in
France, and for which patents have been secured, besides one in Belgium
and two in Russia; most of these looms work exceedingly well) and besides
Ppossess the merit of being simple in construction.

The statement published in the Lvening Posi; in regard to the sum of
£80,000 being offered by a British capitulist [or the carpet power loom therein
alluded 1o, has turned out, as we were surc it would, to be a falsehood, see
N. Y. Journal of Commerce of June 20.

We have examined models, drawings, and description, lodged in the Pa-
tent Office, at Washington, of a leom for weaving carpets by power ; which
loom was made the subject of a patent in the United States, granted to
Erastus B. Bigelow, Esq., Lowell, Mass. May 26th, 1842.  T'he specification
and drawings of this patent carpet loom will be given in a work we are pre-
paring which will treat entirely of the manufacture of Carpets and Coach
lace, &ec. &c. &c., by power; when the various motions claimed by Mr. B.
will be compared with those of other parties ; manulacturers and others in-
tercsted, in Europe and America, will thus be cnabled to see what traly be-
longs to cach claimaut.

“ When people treat you ill, and show their spite, und slander you, enter
into their little souls, go to the bottom of' thewn, scarch their understandings;
and you will soon see that nothing they may think or say of you need give
you one troublesome thought.”
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P. Aug. Pihet & Co.) Paris; and the Belgian, in the name of Hen-
ry Truffaut, patent-agent, 8 Rue Favart, Paris. A description of
this improved loo (accompunied with suitable engravings) is given
in the London Repertory of Patent Inventions, vol. 10 (1838) page
129, where it is stated by the editor, that it is the first power loom
in Great Britain to which Jacquard machinery had been applied:
this, however, is a mistake, as we applied Jacquard machinery to
power looms for weaving Marseilles quilts and various kinds of car-
peting, as far back as the comnencement of the year 1831.
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Fig. 203, represents a longitudinal or side elevation of the loom
as constructed in Great Britain, Irance, and Belgium; Fig. 204, a
front view, in clevation; Fig. 203, a cam wheel for working the
cylinder treadle, IMig. 206, a plan of that part of the cylinder treadle
into which the cain wheel is inserted, for the purpose of working the
Jacquard machinery; Fig. 207, a side view of the notched cam or
wheel which governs the shuttle motion ; Fig. 208, the apparatus for
throwing the shuttle; Fig. 209, a modification of the cam wheel
shown at Fig. 205; Fie. 210, the apparatus for throwing the loom in
and out of gear ; and ig. 211, the cam shaft, carryivg eight cams.
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Yig. 204.

A A AAA, Fig. 203, Frame of the

- Joom,

B B, Jacquard machine, as construct-
ed by Mr. Thomas Nforton, of Kil-
marnock, Scotland,

C C, The lay.

DD, Leaves of headles for working
the ground.

E I, Jocquard harness, or back
mounting, for producing the figure.

F F, Pattern-cards.

G, Fig. 204, wircsto hold the pattern-
cards, at each side, and about four
inclies from their ends. Into these
wires the cards drop as they are
delivered from the cylinder.

H, Fig. 203, The yarn beam,

1, Fig. 203, Lease rods.

J; Whip roller over which the yarn
pusses in its progress to the har-
ness E E.

K, Stand to support harness Loard
having a governing slot and bolt to
raise or depress it, to suit any posi-
tion required.

L, The breast beam over which the
cloth passes in its progress to the
roller M.

]

M, The cloth roller.

N, Ratchet wheel which communi-
- cates motion to the cloth roller M,

O, Protector, by means of which the
loom is thrown out of gear in case
the shutile, from any cause, fails to
enter the shuttle-box.

P, Fig. 203, Arm which connects the
lay to the erank shaft.

QQ, IFiyg. 204, Pickers for driving the
shuttle.

R, [¥ig. 204, "Top rail 1o steady the
veed, in the usual way.

S 8, Weights to counierbulance the
front mounting,

T T, Guides to keep the weights 8 8,
in their proper positions.

U, Wircs, or cords, which connect the
weights 33, to the fop jucks V'V,

VV, Top jacks.

W W, Swords of the lay, which are
suspended above at X, (sce Fig.
203.)

X, Stand to support the lay, one at
each side of the loom.

Y'Y, Picker sticks. :

Z 7, 'Triangles tor giving the picker

P

]
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sticks motion; a view of this appa-
ratus will be had at Fig. 208.

A’, Wire or cord, which connects the
Juequard arm I, to the cylinder
treadle C.

B, Jacquard lifting arm.

C', Cylinder treadle to which the lift-
ing arm 13, is counccted, by means
of the wire or cord A” (sce Iig.
203.

D D, (ltig. 205,) Cam wheel to work
the treadle C') by means ol which
the tlowering shed is opened : this
cam wheel is keyed on the cam
shaft inside the framing of the
loom; its position is indicated at
the lefl, in Fig. 204, by the slotted
guide, 1n which the end of the cyl-
mder treadle is perceptible. .

E B, (Fig. 209,) A modification of

- the cam-wheel D’ D". )

¥, (Fig. 208,) Dog to throw the shut-
tle, Ly knocking against the short
end of the wiangle Z, in the back-
ward motion of the lay.

G, Adjaswble face of the dog I, by
tie Lringing of which neaver to, or
further from the fulerum of the tri-
angle Z, a greater or less degree
of force, or rapidity of wotion may
be given to tie shuttle.

H', (Irig. 211,) Cain shaft carrying

* eight cams T, the form of which is
shown more clearly at J.

I' (Fig. 211,) Cams to work the
grouud headles; these cams may
have small rollera at their ends if
preferable instead of” being plain,
as showu in the Iig.

J (Fig. 411,) Oae of the cums I

K, (I 207,) Shutde wheel, divided
inte Y equul purts, o parts being e
solid and § purts cul out, as shown
in the Itig.; the part marked N, is
double. One of thesc shuttle wheels
K, is keyed on the cam shaft H,
inside the framing of the loom, at
each side. ns shown in Iig. 204,

L, (Figs. 203 and 207,) Shuutle lever
having a projection M, made upon
it, which works in the shuttle wheel
K': this lever L, works on a ful-
crum fixed to the [raming of the
loom, as shown in Fig. 203.

M, (Itig. 207,) Projuction of the le-
ver L, workiug in the shuttle
wheel Ko

N, Double space on the shattle wheel
K, for the purpose ol causing the
ghuttle to miss every uinth pick ol
weft, or every ninth revolution of

OF WEAVING.

the crank shaft, although the other
parts of the machinery continue in
operation; the object of this is, 10
give the Jacquard machinery sufli-
ciecut time to operate. In setting
the shuttle wheels K7y on the cum
shalt, care must be taken that the

be so adjusted in relation to cauxﬁ
other us to permit the double spa-
ces N, to lhold up the projection

. M, of the lever L, every ninth re-
volation of the crank shait.

O, (Fii;e. 203 and 204,) Cam-shaft
wheel, which has nine times the
number of teeth of the pinion that
works into it, as shown in Fig. 203.

P, (Fig. 204,) Counter marches to
which the headles D D, are con-
nected by cording, in the usual way,
underneath. )

Q, (Fig. 204,) Fulcrum of the coun-
termarches P

Ry, (Fig. 204,) Rack to guide the
ground treadles and keep them
steady in their respective places:
the ends of the treadles are shown
in the rack.

S, Long march of the cylinder trea-
dle C, for the purpose of carrying
the wire or cord A’, which works
the Jacquard lifting arm B’ outside
the selvage or warp yarn.

T, (Fig. 204,) Small lever, having a
weight U, at its lell end, for coun-
terbulancing the cylinder treadle
C’, 1o which it is connected.

U, Counter balance of the cylinder
treadle C.

V'V, (Iig. 204,) Small rollers for
guiding the neck of the har-
ness K I,

W, (Iig. 204,) Cylinder with tho
hooks which turn it, in the usual
way, as at Figs, 93 and 94.

X, g"ig. 203)) T'he warp yarn,

Y, The cloth,

2, (Fig. 204,) Wires or cords, which
connect the headles to the jacks VV,

The apparatus shown mt Fig.
210, is for the purpose of throwing
the loom in and out of gear; and
to prevent conlusion it is not repre-
gented in Iigs. 203 and 204,

A~ (Fig. 210,) Crank shall, with the
apparatus for throwing the loom in
and out of gear fixed on itz end.

B~ B”, Belt pulley on the end of the
Crank shaft A", having two holes
C~ C”, made in two of its grms, as
shown in Fig. 210.

C* C”, Holes made in the arms of the
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pulley D", to receive two stud-pins,
which revolve with the pulley:
these stud-pins are fixed into the
slide piece L”, and are shipped in
and out of the latch wheel D", by
means of a lever with o fork work-
ing into the hollowed-out place
shown between the letters 1.7 L)
Fig. 210, as is well nnderstood by
all practical machinists.

D”, Wheel with latches E”E", in-
serted into its outer edges, in oppo-
site directions, as shown in Fig.
210: these latches work on the (ul-
crum pinsg 1 [”; and the springs
F”F~, (which must be made of
steel) keep the lawches E° E-,
pressed down at their points (oppo-
site to their fulcra,) against the
cross-bar H” H”, in opposite direc-
tions, us shown in Kig. 210.

E~E”, Latches working into the out-
er edges of the wheel D,

F~ F”, Springs to keep the latches
E“E”, constantly pressed against
the cross-bar H~ H-,

G~ G, Four small set-screws for hold-
ing the springs F-, F, firmly,
two set screws 1o each spring, as
shown in Fig. 210,

H* H”, Cross-piece of the latch-
wheel D”, foerming a part of the
wheel D", being cast with it

I'"17, Axis, or fulcrum of the latches

J, (Figs. 205 and 206,) Small roller
fixed in the eylinder treadle C, for
the cam wheel D, (Fig. 205,} to
roll on, by which meaus the Jac-
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quard machinery is put into opera-
tion.

K, (Figs. 203 and 207,) Lifling-rod
connected to the lever L, for the
purpose of liliing the dog I, and
extends upward, us in iig. 203, im-
mediately behimd the triangle Z.

Lo L) (Wi 210,) Slide-picee carry-
ing stud-pins for the purpuse  of
throwing the looin in and out of
gear.  The wheel D7 is keyed
firmly on the extreme end of the
crank shalt A", as shown in Fig.
210, the stud-pins being slid in or
out of it at pleasure, by the person
who tends the machine: in Fig.
210, the apparatus is full geared,
as when the loom is in operation.
When the stud-pins, ﬁxms in the
plate L”L~, are thrown into the
wheel D7 D7) as shown in Fig. 210,
the belt-pulley B 3, carries them
round inside of the wheel D, untit
they lock themselves in the ends of
the latehes 7 B which will be
casily accomplished, because the
luichies  [£7 187, being somewhat
larger near their ends, at the cross-
bar (17117, will be forced outward
by the pins as the belt pulley B~ B,
revolves, until the stud-pins come
up agaiost the cross-bar IT H~,
whercupon the latches 17 are
instantly shut down upon the pins,
holding them against the cross-bar
I H”, when the loom continues its
ordinary cvolutions, until the stud-

ing are slid out of the wheel
).

L

In this loom the ground-work of the cleth is conzidered us being

made with eight leaves of headles.

I the ground i3 reguired to be

different, then, the arrangement will of course vary, uccording to
the number of leaves of headies to be used ; but to make the ma-
chine better understood, we have represented it with eizht leaves of
headles, and as many treadles to work them, movement tv which is
communicated in the following manner.

Upon the cam shaft H' H’, (Figs. 204 and 211,) are fixed eight cams
T'T, each being held firmly by three sct screws, inserted at equal dis-
tances on the circumference of its hub.  "T'hese cams 'Y, work upon
suitable iron shoes, bolted on the treadles (one shoe to eich treadle) in
regular succession from right to left, uutil they ave all gone over and
eight picks of weft given. It iswith this de:ign that they are placed
spirally on the cam shaft TU1I, as represented in Fig. 211, By
this arrangement may be obtained all the positions required for
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tweeling the ground.  The cam wheel D' DY, (Iig. 205,) is divided

into nine equal parts, eight of which are occupied by the cams I'I’:
the ninth part corresponds to the opening or jog of the cam wheel
D’'D’. Motion is communicated to the cam shaft H'H', by the
wheel O, (Figs. 203 and 204,) shown on its axis; and the pinion
which meshes into it (I'ig. 203) is fixed on the end of the crank
shaft, the whole receiving motion fromn the belt pulley B” B”, placed
on the opposite end of the crank shaft. 'The number of teeth in
the pinion is nine times less than those of the wheel O’; that is to
say for example, 162 teeth in the wheel 07, and 18 in the pinion;
consequently, the pinion makes nine revolutions while the wheel O/,
is making one; and the lay C, being connected at each side of the
"loom to the crank shaft, by suitable arms (one of which is shown
in Fig. 203) will bring the reed into contact with the fell of the
cloth nine times during one revolution of the cam wheel D' D,

But, it is necessary to remark, that for the satin or tweeled ground
chosen (for example) cight picks of weft should be given to every
change of the pattern produced by the Jacquard machinery; and
while the change of pattern is being efiected by the Jacquard, the
shuttle should remain at rest, and consequently the ninth stroke of
the lay C, would take place without giving motion to the shuttle.
The lay C, is suspended from the top of the loom the same as in
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common hand looms: the picker sticks Y Y, are connected to the
swords of the lay (one at each side of the loom) by nweans of
crutches (Fig. 204.) Suitable leather straps connect the picker
sticks, one to each, to the extremie ends of the triwngles 2, 7, (Ligs.
203, 204 and 208.) Motion for throwing the shuttle is communi-
cated to the triangles Z Z, by the shuttle wheels K K, working
upon the cam shaft ' IT’, at cach sidcof the loom (Fig. 204) inside
the framing. One of these shuttle whecls is shown separate at Fig.
207 ; each is divided into nine equal parts, four of which are cut
out and the other five project in the form of teeth; the fifth is joined
to the fourth, as shown at N, Fig. 207, und makes a double-sized
tooth. A lever L, at each side of the loom, as shown in Fig. 203,
rests upon one of the shuttle wheels X', and brings to the point of
contact with it a projection M/, of lance-like form, which, when
brought to a projection in the wheel K, raises the lever, and when
in the notch, lowers it; and thus the rorary motion of the wheels
K'K', elevates and depresses altermately the lever L, so that one
of these levers is raised while the other is depressed, except when
the two double projections N’ N/, (Fig. 207) of the wheels act to-
gether at the end of their revolution and hold up together. At the
end of each of the levers L/ L, is joined a rod K" K", (Figs. 203
and 207,) which is connected to a dog F, (F'ig. 208;) this dog I,
is attached to the frame-work of the loom above (one dog at each
“side) in such a way that it may casily move when the lever L, i3
raised or lowered. In front of the dog I, is adapted to the sword
of the lay W, a mechanical arrangement (a side view of which is
shown in Fig. 203, and a plan, as scen [roin above, in Fig, 208)
of parts which we call a triangle ; the triungle will make a circular
and a horizontal movement alternately upon its axis. It will be
evident, that when one of the levers L’ L/, is raised by one of the
projections of the wheels I, at one side of the loom, the corres-
ponding dog F', which is in connexion with it; through the mediam
of the lifting rod K", will also be raised ; and, on the contrary, it is
lowered when the lever L, falls into one of the notches in the shut-
tle wheel K. When the lever L, is lowered (as shown in Fig.
207) the rod K”, allaws the dog IV, to be also lowered, just before
the lay moves back far enough to impede v in its descent, the dog
F, dropping directly on a level wilh the shoit end of the triangle
Z, and immediately behind it, will cause the triangle to turn quick-
ly upon its axis, drawing, at the same instant, the picker-stick, with
which it is connected by a leather strap, forward rapidly, winch in
its turn acts upon the shuttle, The rods K" K", (I'igs. 203 and
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207,) are a little flattened at their upper ends, forming shoulders, the
flat parts take into the dogs I I, (one at each side of the loom)
and the shoulders serve to support the dogs I’ I, and keep them
from dropping down on the rods K K”.  One of the slots made in
the dog I, is shown' at Fig. 208, immediately above the letter 1.
According to the arrangement of the shuttle wheels K’ K, one of
the picker-sticks Y Y, is left at rest, while the other is in motion,
and they are both at rest when the large projections N'N', (Iig.
207,) on the shuttle wheels K’ K’, act simultaneously upon the
levers 1’ L. At this moment the shuttle is not thrown, and it is
then that the cylinder wheel D' 1), produces a change of the pat-
tern cards; that is to say, at every ninth revolution of the crank
shaft, the lay at this time beating up against the fell of the cloth
without adding any weft thread thereto,

From what has been said of this machine, we think no practical
weaver or loom-builder will have any difficulty in comprehending
the arrangement. In describing it we have not shown thie mechan-
ism for governing the giving out of the warp and taking up the cloth,
because it is the same as that represented at Figs. 161, 162, 163,
and 164 ; which see.

Figs. 212, 213, 214, 215, 216 and 217, represent a loom for
weaving figured fabrics, such as are commonly known under the
names of imperial or French quilts, imperial petticoat robes, and
also quilted vestings ; which loom was patented in England, Scot-
land and France in 1839 ; and the English patent, which is in the
name of Thomas Yates, of Bolton-le-moor, county of Lancaster,
was sealed 7th November, in the same year.

"I'he apparatus for giving out the warp and taking up the cloth
in this looin, being nearly the same as that now commonly used,
we have thought it unnecessary to show it in the Figs.

T’he improvements consist, in a novel arrangement of mechanism
in combination with the various essential parts of the ordinary
power loom, for the purpose ; firstly, of effecting with greater facili-
ty the shedding of the warps, in connexion with the headles, and
working various descriptions of cloth, by means of revolving tappet
plates, with bowls; and also a certain provision in such tuppet
plates, whereby the ground may be varied with readiness ; secondly,
in an arrangement of mechanism for the purpose of lifling and de-
pressing the shuttle boxes, to or from the level of the shuttle-race in
the lay, in those looms where two or more qualities, kinds or colours
of weft, are to be empioyed ; thirdly, in a certain and effective mode
of raising the “griff” of the Jacquard machine in all such looms
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where this apparatus is or may be employed; and, fourthly,in a
contrivance or arrangement of mechanisin, for the purpose of throw-
ing the loom out of geur when the welt thread breaks or becomes
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exhausted in the shuttle, or when “the taking up” of the cloth
upon the cloth roller is not equal to its production ; such motion be-
ing governed by the ordinary beat or vibration of the lay.

Fig. 212, represents a front elevation of the improved power loom;
Fig. 213, a side elevation, taken at the right hand side of Fig. 212;
and Fig. 214, is a vertical section, taken through about the middle

of the loom.

Fig. 213,

The framing of the loom is marked a, a, a, supporting the several
warp rollers b, &', b% from whence the warp threads proceed through
the headles ¢, ¢, also through the reed d, d, of the lay e, over the
breast beam f; to the cloth roller g, as usual. This loom is also
provided with an additional framing k, X, for the purpose of sup-
porting the Jacquard machine or apparatus i, ¢, with its patteru-
cards j, j, hooked wires k, and lifting griff /, . "There are also two
* shuttle boxes m, which must be raised and lowered to the level of

the shuttle-race, as occasion may require ; and also peculiarly con-

_ structed tappet plates or wheels n, n, for the purpose of performing
the requisite working of the ground.

The power is to be applied to the driving pulley ¢, by the strap p,

p, and thus, by means of the crank shaft ¢, cause lhe lay e, to heat

up the cloth; and also, by means of the pinion 7, (Fig. 212) and
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wheel s, upon the tappet shaft ¢, ¢, cause the tappets n, n, to revolve,
and thus the alternate motion of the picker-sticks v, v, will be
effected, as in ordinary power looms.

"T'here is also upon the reverse end of the shaft ¢, a smaller pinion
w, taking into the spur-wheel z, (IYig. 212) fastened by means of
bolts ¥, ¥, to the tappet plates or wheels n, n, carrying their respec-
tive bowls 1, 1, 1, which act upon the inclined treadle-plates 2, 2, 2,
(Fig. 213.) The treadle levers 3, 3, (an end view of which is
shown in Fig. 212) are connected by the stringing to the headles
¢, ¢, and are all mounted side by side, each upon a separate axis,
but formed as tubes, and placed one within another to save room;
the fulcrum of these treadles is shown at z, Iig. 214, This ar-
rangement of mechanism is peculiar to the first part of the improve-
ments in the construction of looms. The tappet plates or wheels
n, n, n, are provided with concentric slots or mortices 4, 4, Figs.
213 and 216, in which the studs of the bowls 1, 1, are fixed by
suitable nuts; and it will be readily understood by any practical
weaver, that by loosening the nut or nuts, and shifting these bowls
in the concentric mortices 4, considerable variety of shifts, numbers,
or changes “ to the round” may be thus simply and readily accom-
plished. The description of cloth, by means of the tappet wheel
may be easily varied in plain weaving, or in weaving grounds or
“quiltings” in combination with the figures produced by or with
the Jacquurd snachinery, such as single or double cloth, satin,
tweeled, plain, or stitched faces, called quiltings, §-c.

"I'he second part of the improvements, namely, the arrangement
of machinery for lifting and depressing the shuttle boxes to or from
the level of the shuttle-race, will now be described :—Supposing the
tappet bowls, just noticed, to be adjusted to weave a plain double
cloth, with the employment of two shuttle bores, or a figured cloth,
woven in different colours, and having a stitched or quilted sur-
Sace, the upper shuttle in the box 2, containing the fine weft, is
now just lifted up, as shown in Fig. 2132, by means of a concentric
tappet plate 6, 6, (Iigs. 212, 213 and 217) fastened by bolts to the
side of the outer tappet plate n, , (see Iig. 212) s it revolves, ac-
ting upon the bowl or roller 7, in the carrier 8, (Migs. 212 and 213)
attached to one end of the levers g, &', upon the cross shaft 10.
T'o the other end of these levers ¢, are attached vertical rods 11,
11, adjustable by a screw in the middle, which enter at the bottom
of the shuttle-race in the lay, and thus project the shuttle-boxes,
with the shuules, upwards ; the top shutte is thus kept up out of

the shuttle-race, as long as the concentric tappet plate 6, is acting
56
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upon the bowl 7 ;—that -is long enough for the lower shuttle, con-
taining coarse weft, to put in one pick, prior to the Jacquard
shedding, and one return pick of the same weft after the Juc-
quard shedding, when the bowl 7, will immediately ascend, and
allow the shuttle boxes m, m, to descend by their own gravity ;
and thus the upper shuttle is enabled to put in two picks of fine,
or coloured weft, before the Jacquard machine comes agaip into
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operation, and also two picks of fine, or coloured weft, prior to
the next ascent of the shuttle bores.

Fig. 215.

L
=

—
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The third feature of the improvement comes into operation, in
order to complete the weaving, or to put in the quilting, or stitch-
ing threads, by shedding the coloured warps b, and b? ;—this is
accomplished by an improved method of lifting and lowering the
arill of the Jacquard machine, in order to insure a perfect regu-
larity and steadiness of action in moving either upwards or down-
wards. IPor this purpose a spur wheel 132,12, is attached, to drive
the siall pinion 13, (Figs. 212 and 213) keyed upon the shaft 14 ;
and upon the reverse end of this shaft 14, a pair of segments 15,
15, having beveled teeth formed, upon one sixth part of their
circumference only, each driving successively, the pinion 16, upon
the small cross shaft 17, (Ilig. 214;) that is, these segments of
teeth are so arranged, that as soon as the onc segment of teeth 15,
(ig. 212) has turned the pinion 16, (Iig. 216) one half of a revo-
lution in one direction, the other segment of teeth 15, instantly
wrns the pinion 16, one half of a revolution in the reverse direction.
In order to transfer this reversing motion to the raising and lower-
ing motion of the grifl of the Jacquard machine, there is a bevel
wheel 18, upon the other end of the small shaft 17, taking into a
pinion 19, of half its diameter, at the lower end of the vertical shaft
20, 20, which has, at its upper end, a head-piece 22, 22, having
side grooved pieces 23, 23, in which the pins 24, 24, fast upon the
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head of the double serew 23, 25, (g, 214) work, and thus turn
the double serew round.  ‘T'his double screw 25, 25, is cut half its
length in reverse directions, and works in the guide 26, which will
have the effect of lifting the grill' through the required space, in
half the time that the crank shalt makes one revolution.

lig. 216.

The fourth part of these improvements in the construction of
looms, consists, in an arangement of mechanism, designed for the
purpose of throwing the loom out of gear with the driving power,
either when the weft breaks or becomes expended in the shuttle, or
when the taking up of the cloth is not equal to the production,
'This is accowplished by the ovdinary beat or vibration of the lay
itself and not at all dependent upon the coarseness or fineness of
the weft thread. A stud 27, in the sword of the lay, usually em-
ployed for working the taking up motion 28, operates upon a small
lever 29, to which is attached the click 30, (Figs. 213 and 214)
giving motion to the ratchet wheel 31, one tooth at every beat of
the lay.  Upon this ratchet wheel are four small pins 32, 32, (sce
detached Fig. 215, drawn to a larger scale;) this wheel runs
loosely upon a small stud 33, which stud also carrics a smaller
ratchet wheel 34, keyed fast upon it, and having four small holes
in its side, corresponding with the pins in theratchet 31; thisstud
33, also carries, at its outer extremity, a small pinion 35, which
is driven by the spur-wheel 38, upon the shaft of the taking up
wheel 28.

Thus it will be evident, to persons conversant with power loom
weaving, that as the lay vibrates and beats up the cloth ; and as
long as the weft thread is put in, and the cloth sufliciently beaten
up, the taking up motion 28, will cause the pinion 35, to drive the
stud and ratchet round ; but, in the event of the weft not entering
the cloth, and the cloth has not been produced, the lay will not
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Fig. 217,

advance sufficiently to drive out the click 30, and ratchet 31, which
wheel will now overtake the smaller ratchet, and as they are always
held together by a spring behind the pins 32, will inediately
enter the holes in the ratchet wheels 34, and thus vibrate the rod
39, which slides the horizontal bar 40, before the lever 41, (Fig.
212) and thus throw the strap from ofl' the driving pulley. "I'he
horizontal sliding bar 40, now returns by means of the side mo-
tion of the setting off lever 41, and thus releases the pins from
the holes. In the two small ratchet wheels there is a catch-piece
42, upon the rod 39; this catch-picee, as it returns, pushes the
click lever 43, and click 44, onwards, and just advances the smaller
ratchet wheel one tooth, in order to set the holes free of the pins,
and thus be ready to start the loomn again,

Fig. 2106, represents a detatched and enlarged view of one of the
tappet plates, with its tappets or bowls, moveuble in the concentric
mortices ; and Fig. 217, represents a modification of the mode of
lifting the shuttle boxes, and is here shown as capable of lifting and
suslaining five boxes.

The apparatus used for working the Jacquard machiiery, shown
in Figs 212, 213 and 214, answers the purpose extremely well on
this kind of loom. That part of the bar or rod 20, which passes
through the warp, should be made flat and with round edges, and
well polished, so as to prevent strain or friction on the threads
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during the opcration of weaving. T'o prevent confusion, we have
not represented in these drawings the jacks or coupers which sup-
port the headles ¢, ¢ ; but any practical weaver of figured goods, us
a matter of course, understands that part of a loom.

The reader will not fail to perceive, in Fig. 212, a beautiful repre-
sentation of an embalming scene, as practised by the ancient Iigyp-
tians. 'This operation was performed on those men who had dis-
tinguished themselves by their achievements in their country’s
cause; and, as a further token of respect, sometimes their brains
were picked out (as in the present instance) and carefully preserved
at the expense of the Government. TFor the drawing of this re-
markable scene, we are indebted to our old friend, Alexis Kersive-
nus, who informs us, that the dead gentleman, on whose cranium
the physicians are at work, was the first person, in Egypt, who suc-
ceeded in weaving a correct representation of the twelve signs of
the zodiac. '

Erastus B. Bigelow, Esq. of Lowell, Mass.,, obtained a patent,
30th May, 1842, ¢ for certain tmprovements in the manner of
mounting the hurness, and working the same, in the loom for
weaving figured fubrics, such as arc commonly known under the
names of tmperial or French quills, und imperial pelticoal
robes.”

The specification of this patent is of enormous length, full of
useless repetition, and the figures which accompany it, cover three
large sheets of drawing paper. For this specification and draw-
ings if we recollect rightly, we paid the Commissioner of patents
(I1. L. Elsworth) at Washington, the sum of $17.50.* The pa-
tentee, in summing up his claims, says:

“Jlaving thus fully described the nature of my improvements, in
the loom for weaving counterpanes, and other figured articles, and
having also, set forth several different modifications thereof, and
particulurly in the manner of forming and arranging the cams,
on the cam shafts, by which the required motion is given to the
respective treadles, so as to correspond in their action with the ar-
rangements made in the other parts of the loom, it is to be under-
stood that I do not claim, nor do I intend to limit myself to the
particrlar arrangement of the cams and treadles, these not con-
stituting a distinguishing or an ESSENTIAL feature of my im-

* We did not reccive the specification and drawings of this loom in time to
insert them in the proper part of this Work ; but we expect to have anather
opportunity soun of laying them before the public,
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provements ; these cousisting mainly, ¢ the mounting of the
loom and of tying up the harness, so as to admit of the employ-
ment of one, or mwore, moveable harness-boards, and of one, or
more, leaves of headles, and of the Jucquard Machine in the
power loom. By this arrangement I anm cnabled to produce a free
and open shed of the warp, and to allow one part, or shed, thereof
to descend whilst the other is rising. ‘What I claim, therefore, as
constituting my inventions, and whicl: [ desire to secure by Let-
- ters Patent, is the within described manuers or modes of mounting
the loom, and tying up the harness, and ol working the same, in
which, under its various modifications, I combinc a moveable har-
ness-board, or boards, wilh one, or morc, leaves of headles, or
harness, and with the Jacquard Machine in the power loom, (see
Figs. 212 to 217 ;) such arrangement and combination being sub-
stantially the same with that herein described.”

The loom represented at Figs. 212 to 217 was patented three
years pn’or to Mr. Bigelow’s loomn ; and the invention of it took place
nearly five years before the date of the patent.

The Jacquard machine used by Mr. Bigclow is of the old con-
struction, kaving trap-loards and knot-cords ; and the patentee
says in his specification, -“ One of the trap-boards is allowed to
descend whilst the other rises, without disturbing the action of
the knot-cords, and I thereby counteract the unequal action of the
harness weights upon the cams by which they are raised.”

This action of the trap-boards is the invention of James Cross,
of Paisley, Scotland ; and which he first brought into notice about
the year 1818; it is known by the name of “Cross's counterpoise
harness;” the principle of which is, that one trap-board rises while
the other is sinking. Mr. Cross’s loom is described at page 161,
and represented at Figs. 171 to 179; and by examining it atten-
tively, the reader will perceive that the connterpoise wap-boards, on
which Mr. Bigelow lays the greatest stress, (in his specification) are
there shown to perfection. The raising and lowering of the har-
ness-boards below, so as to govern the shedding of the warps, cor-
responding to the action of the trap-boards above, is entirely de-
pendent on the principle of Mr. Cross’s maghine. The practical -
weaver of figured textures, will at once perceive the nature of these
claims of Mr. Bigelow. (scc page 479.)

The patentee describes, at great length, various forms of cams,
which are also represented in his drawings; and by means of these
cams, he tells us, the necessary miotions are comnmunicated to the
headles, as well as to the Jacquard.  7'wenty dillerent figures of
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these cams are given, illustrative of their various forms and the posi-
tions which we are told they assume during the operation of the
loomn. T'hie cam-wheel for working the Jacquard corresponds in
every respect 1o that marked 1) DYy in Tompkins and Gilroy’s
loom, Iig. 205; the cams for working the headles, &c. are also the
samne. _

It will be observed that Mr. Bigelow, in summing up hLis claims,
says, in reference to all these, that they do not constitute “a dis-
tinguishing or an essential feature” of his improvements, but re-
marks, that these consist “ mainly in the mounting of the loom,
and of tying up the harness, so as to admit of the cinploymncut of
one, or more, moveable harness-boards, and of one, or more, leaves
of headles, and of the Jacquard machine in the power loom.” *(See
Gilroy’s loom mountings or tie-ups, lixamples Nos. 1 to 10.) -

It appears somewhat strange to us, that this gentleman should
fill three-fourths of his specification in describing these wheels
and cams, and give so many diflerent figures of them in his draw-
ings; and after all this state, that they are not “essential” to the
working of his loom. Now the truth is, without these, the loom
would not be worth a stiver, because it could not produce the stufls
referred to in the specification at all, as any one may perceive by
looking at the specification and drawings of this patent, lodged at
Washington. ' S : :

It has been already stated, that Mr. Bigelow claims “the employ-
ment of one or wmore leaves of headles, and of the Jacquard ma-
chine in the power loom ;” which is funny enough. By reference
to Figs. 203 and 204, it will be perceived that Tompkins and Gil-
roy’s loow has eight leaves of headles, besides Jacquard machine-
ry; and yet their patent is dated May 9ih, 1835, whereas, Mr.
Bigelow's is dated May, 1842; (sce also IMigs. 212, 213, and 214.)

Some men admire the heights of mountains, the huge waves of
the sea, the stecp fall of rivers, the compass of the occan, and the
cireuit of the stars, but as for us, we shall for the present content
ourself with simply uoticing a loom for weaving coach lace, Brus-
sels carpeting, and other fabrics with looped surfaces invented by
Thoraas T'hompson, a subject of Great Britain, and which ‘inven-
tion has been Secunip by Letiers Patent. By the aid of this loom,
Mr. T is enabled to manufacture coach lace at the cost of one
penny farthing per yard, which formerly cost four pence. half
penny, cxhibiting the astounding difference in favour of Mr.
Thompsow’s machine, over every previous machine, of three pence
farthing per yard. ''o this manufacture he has added the Brussels



