THE MACHINERY OF THE EXHIBITION.
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AS APPLIED TO TEXTILE MANUFACTURES.

BY LEWIS D. B. GORDON,
Reging Proleasar of Mechanics, Unlvervity ot Glasgorw.

HE term manufacturo is no longer

confined to its original significa-
tion—the produetion of human
manipulation—but is now ﬁenea
rally applied to articles made by
machinery, from raw materials,
supplied by o beneficent Provi-
dence, for adaptation b{ the
industry and ingenuit{ of man
for the wonts and enjoyments of ecivilised
society,

To some minds mamufacturing has lost its
g dignity by ihe substitution of the iron arms
oy and fingers of machinery, for the bone and
t-_ﬂfl!l ginew and nerves of the cunning artificer
who, within little more thun a contury, pro-
duced gll thet then existed of manufae-
ture. But this i surely a misconeeption;
and o very different impression will, we conceive, be left on
the minds of all who have had nn opportunity, however
cursory, of contemploting the teols and machinery applied to
manufacturer, so liberally displayed in the Exhibition of the
Industry of all Nations, and which we are now to endeavour
briefly to elucidate and explnin.

The object wo have in viow is to eomvey to genernl
resders such information on the principles and exact fune-
tions of manufacturing machinery, as will increase their
interest in what they may have seen for tho first, and, in many
cases, it may DLe for the lest time, in the Great Exhibition,
and engble them to carry mway with them truer impressions
of the amount of thought and ingenuity that ks been ex-
pended in the creation of the sutomatie fabricaiors of the
most complex an well ns simplent necessuries and conveniences
they find in uee in their routine life, than they otherwise
conld do, Ifis not our intention to deseribe this manufac-
turing machinery in detnil, suited for the inatruction of
manufacturers; we shall only attempt to give a correct
account of the mechaniesl processes exhibited, skebched with
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the view of making their characteristic excelloncies understood,
but without any pretension to est forth their comparntive
merits farther tg‘nn mentioning those funtures thet display the
progressive improvement of the varlous procesees selected for
our purposa.
As in the labour of the artificer there is combined a physical
exertion and a manual dexterity,—the latter an emanation of
mentel exertion, the former requiring 2 regular supply of food
ond reiment to the bady, in order that the “ right hand may
not lose its cunning,”—s0 in mopufacturing machinery, thers
are two greot principles developed ; there are machines which
are adapted to reveivs and modify the powers of nature, and
machines which are contrived for the transporé and for the
change of the form or texiure of materials,
Every machine is contrived to perform some given meche-
nical process, which suppoees the existence of wo other
i things besides the machine, namely, a moving power and work

fo be done, i.c., an object smbject to the process in question,
| Machines, jn fact, are interposed bebween the power and the
| work, for the purpose of adapting the one to tho other.

As nn cxample connected with our subject, the old apinning-
wheel may be cited, in which the spindle and fy are madse to
revolve by application of the foot to o trendle. Here the
motiva power 18 derived from musculur sction: the operation
of spinning is earried on by drawing out the fibre from the
rock, and _supplying it vegulnrly to the fly, which is caused to
turn tapidly amf twist it into a thread or yarn, The arrange-
ment of the form of the fly and spindle, and ita connection
with the foot in such o munner that the pressure of the lotter
ghull communicate the required motion to the former, ia the
function and object of the machine.

This mauchine, we see, consists of » series of connected
picees, beginning with the treadle, the construetion, positivn,
and motion of which are determined by the nature of the
moving power, and ending with the fly und spindle: but this
is, in fnet, the description of every machine. There is always
one or more series of connected pieces, at one end of which i
o port vypeciclly ndapted to reeeive the action of the power—
such a3 a steam-engine, o water-wheel, o horse-lever, o handle
or a treadle. At the other end of cach series will be found a
set of parts determined in form, position, and motion, by the
natyre of the work they have te do, and which may be called
the working pieces: between them are placed trains of me-
chanizm, connecting them ao that, when tho first perts move
aceording to the Iaw sesigned to them by the action of the
power, the second must neceasarily move according to the lnw
required by the nature of the worlk.

There are, wo thuw see, three classes of mechanicnl organs
independent of each other, inasmuch ns, on the one hand, any
set of operaters or working ports may be put in mution by

ower derived from any source. Thus, a fly and spindle may

e turned either by the foot, by water, or by steam. Apgain,
a given steam-engine, or watcr-wheel, or any other veceiver of
power, muy be employed fo give motion to any required sef of
working parts for any process whatever. Also, between a
given receiver of power and set of working parts the interposed
mechanism may be ravied in very many ways, Moreover the
principles upon which the construction and srrangement of
theee threa clnsses of meehenieal organs are founded are differ-
ent, The receivers of power derive their form from o com-
bination of mechanicol prineiples with the physical laws which
govern the respective sources of power, 'The operators derive
their form from n combination of mechonical principles with
considerations derived from the processes to be performed. The
principles of the interposed mechanism are purely geometrie,
and may be developed without refevence to the powers employed
or transmitted. Mechanism is a combination of parts connect-
ing two ormore pieces, Bo that when one moves according to a
given aw, the others must move according to certain other
given laws. A frain of mechanism i# composed of a series of
moveable pieces, ench of which is 5o conmected with the frame-
work of the machine, thab when in motion every point of it is
constrained to move in a certnin path, in whieh, however, if
considered separately from the other pieces, it is at [iheriy to
move in the two opposite directions, and with any velumti,'.
Thus, wheels, pulleys, shafts, and revolving picces, generally
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THE MACHINERY OF THE EXHIBITION,

are sp connected with the feame of the machive, that uny
fixed point is compelled, when in motion, bo deseribe a circle
round the axis; sliding picces ave compelled by fixed guides
to describe sirgight lines, and ao on. These piecea are con-
nected either by contsct or by intermedinte picees, 80 that
when the first pieee in the series is moved from any external
canse, it compels the second o move, which again gives motion
to the third, and so on.

The act of giving mebion to a piece ie termed driviag 1,
and that of receiving motion from a picce is termed following
it. The follower repeives motion from the driver.

In the view we ore about to {ake of the Manufackuring
Machines of the Exhibition, we exclude any reference to
the receivers of power, important s is the part they play
in the history and econowy of wanufactures. Cur object 1s
specially to record mechanical proceases, and to give some idea,
of the mechanizmn of the machines epplied to textile manufae-
{uves exhibited. 'Wa have choaen an crder for treating of the
mechanien] processes by which textile fabrics are produced,
which lends from the simple to the eomplex, and which shows
the origin of the improvements that led to the wonderfully
¥e§fs_eet machinery exhibited ns spplied to each and all textile

A0rIcs,

Theso processes depend primarily on the nature of the
materials—the raw meterials to be worked up.  Silk, Cotfon,
Flux, wnd Wool, require different methods of preparation for
being spun and woren, the ultimate processes in the union of
all textile fibres,

Silk Manufactures.—1t would ba oub of place to enter inta
any details in regard to the little worm which produces the
millions of pounds of raw sillc annually produced and worked
up on the continent of Europe, in Tudin and Chine, and
im;orted into Great Britnin to suppig this branch of industry.

n the French, the Milunese, the Piedmantese, the Tuscsn,
the Roman, Neapolitan, Algerian, Chinese, and Indian depart-
ments of the Exhibition, snmples of the cocoons, mmd o the
reoled or taw sk of these countries may be ecen and exa-
mined.

The weight of cocoons varies
and manogement of the worma.
thirky to o pound may be taken as wn wverage, and twelve
pounds of cocoons make a pound of row silk. Thus 2760
worms are required for every pound of raw silk | For every
million pounds weight of raw silk produced in France, it s
zechoned that two hundred and fifty million pounds weight of
mulberry leaves are consumed, an
of the average sge of thirty years, are stripped to furnish
them! TUpwards of five million pounds of raw gilk are now
imported into Grest Britsin annually. TIn Britsin the sille
factories are almost confined to England.

The process of Realing the Sitk from the Cocoons is carried
on in Burope in the months of July, August, and September,
in establishments ealled filofures, snd in the cotfages of the

ensintry of the countries where the sillc is produced.
g‘he cocoons become an article of irsde as soon na the
inmect inside has been killed by exposing them in an oven,
or to the steam of boiling water: they are now to be wound
off, or recled. In the commencement of the operation, the
¢ocoons, having been for o short time in o trough of hot water
to soften their iElum, the loosened ends ave then taken (four
together genecrally), twisted with the fingers, then passed
through an eye on the end of a wire, and thence to the reel.
Two skeins are genernily thus formed ob the same fime, a child
turning the reel, and & Woman sttending to mend the threads
or fibres. 'Tho yeelis so constituted, that while revolving it
has commaunicated to it h{ wheel-worle, & lateral fraverse from
right to left, sud from left to right. Tho ameunt of traverse
for each revolution being regulnted so thab the thread of one
revolution daes not overlay the other, for if it did, the natural
gumminess would eanse these threads to adhers. The extent
of traverse is shont three inches, and in the time ewployed in
reeling this breadth of threads, the gum dries sufficiently to
prevent the threads from sticking to each other at the points
of crossing.

All kinds of silk which are simply drawn from the cocoans
by the reeling, sre called raw uil}z, but are denominated fine

according to the climate
About two hundred and

that five million of treen, | BT2%

or coarae, necording to the number of fibres of which &
thread is composed.

The factories in which raw sill is spun into silk-thread {
weaving are called Zhrowing mills, the term throwing hel
formed from the word “throw,” in the obsolete sense of
twist,” * to twine,”

Tn 1719 8 eilk-throwing mill was evected ot Derby, T
waa the first in England, and it still exiats.

Winding is the first process which the raw silk undergoe

Winding—that is, transfevring the silk skeins on to bo it
was formerly done by hand, on machines carrying four or:
reals snd a5 many bobbins. 'The winding machiues now 1
driven hy power of steam or water, and ure arranged in fran
carrying 08 many as one hundred siwifls or reels, T
winding requires the unwearied attention of children to me
the thresds that break as well in this process as in the ne
There are about eight thousand children under thirteen yei
of age employed in British eilkc factorics.

Our drawing represents the winding machine as made
Mr. Frost of Macelesfield, the sleins of raw eilk are put on

the swifts which are sir-armed reels, with string cross b
to form the fork in which the skein lies. The axles of
gwifta lie loosely in contres, and the framing descends
lower than this centre, so that there in very little liability
knocking, 'The thread is possed through glass guit
acranged on a traversing ﬁmde bar, to the bobbins.

The bobbing are turned by double wooden rollers, turl
out of ome solid piece of wood causing them to rup v
ter truth than ordinary rollers: and by their be
covered with leather, the use of chalk or rosen, to get adhe
is nnnecessary, and thus s souree of apiling the silk ia Vit
By working with double rollers as is done in the machin
is impossible that the oheeks snd spindles of the bobbine
wenr out,

The motion of the guide bar is produced by oval tood
wheels. The object of this motion is to eross the Ehri
diagonally on the bobbine in order to prevent the threada £
sticking fogather, that is to ensure thed the unwinding £l
ghall take the lesst possible foree, aud proceed with
enfangling, 'The drawing No. 1 represents only a pmall |
of the length of a winding machine.

Cleaning.—The silkc having been transforred from the sk
to the bobbine has to undergo o process of clemmsing,
process is performed in transterring the silk from the bah
produced on the lust machine, to the bebbine er trams ir
machine represented in the accompanying drawing.

The silk has to be cleanad fo rinf?h of adhesive gw
matter and dueb, For this it is passed through o ele
knife or double knifa placed on the guide rail, by the me
of which the thread is uniformly distributed on the
babbins, If by any sccident a thread be left out of the k
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A8 ATPLIED TO TEXTILE MANUFACTURES,

the fault in ensily detected by the ridze which will appear on

the bobbin. The cleaner knife ruil is fitted up so 28 to move

in o slot, and thus the .

degree of separation of i Yo

the kuife ecdges iz ad- b -

justable to the quality of

the thread or sili to be o

cleaned. This operution

wns formerly combined |

with a doubling of the |

threads, and » aystem of

drop ipires ‘was intro- |

duced for stopping the

bobbins when ~ threads

broke. This is now dis-

pensed with, and ke

apinning ond  doubling

frame 1 tho annexcd |

drawing performa the . T ——

operation by one process and dispenees with the stoving of

the sifk, which was formerly necesun.riy.
The silkworm-threads, perfectly cleaned, and hecome of o

brilliant glossy nppearance, sre transferred to the epinning

and doubﬁng fyrnma. Tn this machine, the threads from two

or three of the bobbins from the cleaner are not now only

wound together in contact upon another set of bobbins, but

they are at once spun together. The lower set of bobbins are

laced vertically on spiudles driven by bands from s large
rum, and then, in being transferred from one set of hobbing
to the other, two or more threads are laid together. The
twiwt, or, more correctly spenking, the sogle oF lay, in kept
exeeedingly uniform, the boblin going slower as it fills, by
working an intermediate friction reller {not seen in drawing).
The guider is, of course, attached to this machine again with
a very elow motion, so that the doubled and spun thread is
Inid very uniformly and closa]{ on the bobbine, which are now
fransferred to the throwing mill or machine. On this machine
the deubled and spun N i
thrends are transferved
from bobbins on to
swifts or reels, and
thua become Aanks of
silk in the state in
which they are sent o
the weaver. In this
state, it is called ain-
gles, tram, or orgon-
zine, according o8 it
been made into
hanks after bein
simply cleaned anm
twisted, affer bein
doubled and %wisted,
or aofter belng epun
into thread by a second
apinning operation.
The fineness of the silk in determined by the number of
warp lengths, messwring seventy-two yards, in the onnee;

fine warp eilk, for instance, runs about eight scors threads,
That is to sy, there are upwards of six miles of thread nearly
in nn ounre, or one hundred miles in a pound weight.

The mechonical processes of preparing and spioning silk
are of a very simple character, and form » striking controst to
the processes to which cetton, flax, and wool have to be sub-
mitted ere they are fit for the loom. Silk-weeving is, on the
other band, attended with difficulties which are not met with
in wenving the yarms apun from tho other textile fibres of
which we are to treat.

The machinery of cotton-monufacture has its application
aven before the ‘' raw material " is brought to the factory.

The *cotton-wool® hes to be separated from the seed.
The maching now almost universally used for this purpose is
the smw-gin, the voller-gin having been supplanted even in
Indis. The best example of this machine is exhibited in the
United States department. Till 1793, when EI Whitney
invented the sow-gin, the wool of the green-secded cotion
could only be eeparated from the seed by am amount of
lnbour very discouraging to the growth of thaé hardy nnd
productive article. By this invention, one man was enabled
to do the work of a thousand, and there was mo limit to the
cultivation of the cotton save the limits te the acrenge of
suitable soil.

The quantity of raw cotton consamed in the cotton manu-
factare of Great Britoin, in the year 1850, was 584,200,000 Ibs.,
or nearly 835 tons per diem,

"The machinery for manufecture of cokton—for performing
the various operstions that prepare the cotton wool, ae
imported from the countries where it is grown, for being
apun and woven—are liberally displayed in the Exhibition
by lending British manufacturers and by the French,

There are few things more interesting in manufacturing
processes than the progress of the soft downy substance of
the intexior of the cotton-pod, with #ll ite fine filaments and,
delicate colour, through it various siages, until it becomes a
useful fabrie for the daily wesr of the industrions classes, or
assumes thase besutiful forms in which Art; hes added grace
to mechanical skill snd ingenuity. These gradetions are ab
once o perfect and complefe, while they are based upon the
most admirable aystem of orderly progress, that cotton-spinning
hecomes o seience of no ordinary character when it is carried
to the perfection io which we seo it here displayed. The
examples exhibited illusbrate the various grodations of the
coarse and fine manufacture—thers are cnses commencing
with a specimen of Sea-Islond cotton, and having every stage
of progross 1p to nino-cord gowing thread, and muslin and
figured lace, The only drawback to their great interest is the
crowding together of so mony specimens in o amall enses,
pince there 15 some difficulty in distinetly separating them,
This is the more to be regretted, as the connection of the
raw materisl with the examples around is so admirably illus-
{rzted, ond, if studied in connection with the mochinery, in
cagble of afiording valuable lessona.

he yarns, exhibited o8 the basin of other products, shew
to what an extent the ingenuity of man can bo earried, when
employed in » given direction. There we have specimens of
yarn spun by machinery, which is of so delicate a character,
that the fbres of cotton can only be discovered in the fubric
by the aid of the microscope ; and so delicate is it that it falls
to pieces by handling, This curiosity of mamufacture is
exhibited by Messrs. Thomns Houldeworth & Co., of
Manchester, nnd is the result of the energy and enterprise
of Henry Houldsworth, Esq., of that firm, In the contribu-
tions of this eetablishment wo find specimena of cotton yarn
ranging from No. 100 to Ne. 700, in single dy.:u:n; and No.
100 to No. 670, in double yarn, or lace thrend. These figures
expresy the number of hanks fo » pound weight, each
hank being 540 yards; and the last named number of 700
in aingle, and 670 in double yarm, is the trinmph of cotton-
spinning for all practical pmtipoaeﬂ, gince we find that 4 pound
weight of cotton is slongated, in the first inatance, toa length
of 338 miles ; aund, in the other, to a double thread 324 miles,
at & cost of 281, as the {:rice of a single pound weight. The
most remarkable example, however, is the specimen shown ag
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THE MACHINERY OF THE EXHIBITION,

No. 900, botls of yarn nnd thread, as » cuviosity, by which
single pound of cotton is extended to 430 miles. Ho late a8
1844), 350 was tho finest yarn attempted. 1In 1841, Messrs.
Houldsworth spun 450, whick wag then considered a8 the
Jimit. Anothor still mere astounding specimen exhibited by
Mesars. Honldsworth is that of 2150 yarn, in which we moy
fairly presume that they have reached the limit ab which the
fibre will at o)l cohere, A single pound of this yarn weuld
yield the extracrdinary length of 1026 miles|

The first operation of a coffon mill is to open up the
cotton into its original spongy stato and shake oub any earth
or vegetuble matter nccidentally mixed with ib.

In order to mix the cotton, several bales of the same, or of
different kinds, are put together in a “ bing.” A too, Like a
hay-rake, is employed to draw down and tesr asunder the
apmomerated mass of cotton as it is wanted for the picking,
and other cleaning processes. Fine cotton, aneh as tho best
Sen Tsland, is still sometimes cleancd and opened ot first by
the handlabour of women nnd children ; but various machines
for secomplishing the same olject have heen contrived and
applied to all quelities of cotton waol.

The willow is the machine in gencral use for opening out
the entangled flocks of eotton.

A cylindrical cage, made of willows, with an sxis carvyin
erase arms, nnd having a refatory mution, wae employed of ol
in Normandy for cleaning cotfon-wool, under the name of
Ie panier da Normendie, This siraple machine is undoubtedly
the original of the modern English willow, which has under-
gona varions modifieations, retoining, however, the casential
features of its type.

We do not think it necessary to describe the willow

roperly so called, although the ® conient willow,” the most
improved machine for this process, is pxhibited both in
Britain and in France, We toke Calvert's patent machine
for opening ond cleansing eolton, us exhibited by DMesers.
Hibbert, Platt, & Sons, 53 the most recent megns of effecting
this operstion. This is, in fact, a scutching machine,
so arranged that tho preliminary process of willowing ie
performed within it.

The henting action is produced by rollers with long pro-
jecbing wedge-edged iceth. The cotton is taken, in weighed
quantities, from the bing, spread very uniform by band on
4 fecding apron, which presents it to flubed rollers. These
rollera present it to the tnothed beaters vevolving ob greab
gpecd, and mo arranged that afl the coacser fmpurities fall
throngh, From these beaters, or seutchers, the cotton in taken
up by finted rollers, which, in their turn, pass it on to a
hollow, serrated eylinder, revolving st great speed, and by
which the fbre id drawn out, while the minuate seeds pass
through apertures lefi by the saw like teeth on the cylinder;
and the interior of this being incommunication with a fanner,
which eucks through the air, the dust and fine impurities ore
almost completely got rid of. This eylinder is eleaned of the
tenzed cotton by menns of brushes, which deliver the cotton
on to fluted rollers so vegularly, that it comes out of the
machine lgpped iulo the form of o broad, felklike web of

cleaned cotton.

The web of eleaned cotton thus obtained is passed through
a lapping machine, and in this machine it undergoes a fuarther
tenzing, in such manner that several lups of different qualities
of cotton from the seutcher may bo mixed in this miachine,
#0 ag to obtain a uniform quality of sfuple.  The votton, onee
more formed into o fleecy lap, 18 brought ont by roliers, and
delivered on to wooden lap eylinders. This makes the third
mechanieal process to which the coiton fieece haa heen sub-
mitted.

The eatching machine was originally invented by the late
Mr. Snodprass, of Johnston, in Renfrewshire ; and afcerwards
improved hy Mr. Cooper, of the sue place. Mr. Calvert’s
seateher i, porhops, the most perfect machine of the kind in
usa in any eountry.

From the Jap machine, the cotton posses to the cerding
engines, ar cards, ‘The object of the carding operation ia to
separate or comb out the fibres of the eotton, which are still
entangled in amall tufta, so as to bring them into aa perfoct
parallelism as posaible, For this purpose the cotton is put

through & long series of combings, which are effected by
reciproeal notion of two surfoces which are mounted
slightly bent elastic wire points.

To Arkwright belongs the honour of having made |
i\'}l,;nder card  practical machine. This was shout the ¥

0.

Carding engiues, says Dr. Ure, may be defined to

brashes of bent iron wire fixed in leather, applied o
get of cylindrical und a seb of plane surfaces, the fom
beiag made to revolve so a8 to sweep over the surfhees of !
latter nt rest, Sometimes large cylindrical eards work agul
the surfaces of smaller cylindrical eards moving at a lese spa
and sometimes both plans are combined in the same engi
The tufts or knota of cotton are held fast by the station
or slow maving eards, while the quick moving cards teaze

the fibres, and gradunlly, very gradually, disentangle thi
Thus we can wndersiand how fixed cards, in which the cot
is exposed to an uninterropted course of teazing, disentan
the long-stapled cotton better than the syuirrel or second
revolving cards, which bring the tofis under the action of

great drnm-card only once in each of their own revolubir
They exercise a grester tearing forve, and are therefors u
for conrser and shorter stapled cotions, with which rapidit;
work is ae object of importanze; in fact, much more cot
enn be passed through in the same time, when both the o
card and the counter cards revolve; and a3 the latter req
less frequent clenning than what are eelled the flof-fop ca
this syatem is generally used in prepuration for the lo
counté of spinning ; and oceasionally in combination with £
tops in that of the middling fine yarns,

The filaments, after emerging from the flafs, He in ne
parallel Yines among the card teeth of the drum, when i
sve removed by & smaller drum cord which turns in egn
with it, called the doffer (stripper) or doffing cylinder, an
covered epirally with fillet cards. By its_slow rotation. in
opposite direction it strips the lcosened filaments from
drum, and thus elothes itself uniformly with & fine fleec
cotton, which is shorn or eombed off from the opposite si¢
the eylinder by the vibratory action of the doffing knife,

This knife i3 & blade of steel, toothed at its edge lika a
comb, and it is made to comb downwards with o rapid sha
motion slong the edge of the cards. This is Ekwrig
justly celobrated erank and comd contrivance. This admir
designed instrament doffa the cotion in o fine transpa
ficece, aud. is benutifal to look wupon. It is gothered
comes off the whele width of the eard, and passing throu
fumnel-shapei piece ia gradually compressed inta a riband
drawn throngh rollers in front of the engine. These ro
form the eard end or sliver, which remains to be treated b
next process—viz,, to be deubled. This 18 nothin%more
a luying of forty slivers into one fresh lap. These
slivers being the products of as many carding engines,
sometimes containing the fibres of many different varieti
cotton of various staples.

Uniformity and porallelism in the fibre are the {
objects to be sought for in preparing cotton for the pr
of spinning,

o Japs from the doubling machine nre worked throv
set of what are termed findshing cards which are used in 3
course and in all fine spinning factories, The finishing
does not diifer in any essential respect from the dreaker
The Jurga curd-deamw is gemerally surmounted by wroki
sguirrel cards instead of tops, such as are used in the
poration of inferior cotton wools for spinning coarse lim

In a jfine spioning mill, seven finishing eards will tw
160 pounds of Sex Island cobton in sixty-nine hours
weel), Three yards of the lap presented to these
weigh only four cunces. These ssven finishers correspo
siz breaker cords. Fora aration, a3 ib is termed {one
twelve ¢ard-ends go to form the first drawing. In thebre
cards, 1600 grains weight of cotton are spread out upon
foat of the spron-cloth to form one lap.

Tn such sn establishment, 160 pounds constitute a
paration, which is confined to 2 given set of cards, dra
and roving frames. One man superinfends four such
pavations,
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AS APPLIED TO TEXTILE MAXNUFACTURES.

Tn a coarse spinning mill (No. 30 and No. 40), the carding
enpines being surmounted with urchin cards, each docs about
1000 lbs. per week. The drum makes 280 rovelutions per
minute.

The nexk imceas in cotton preparation is drawing out and
elongating the downy slivers or ribands, to straighten the
filaments, and lay them as parsilel o ench other an possible.

Before passing to a description of the proccss of drawing
on the drawing ¢, we must allude to the process of
moking card cloth, as exhibited in the Exhibition.

We hove glready indicated how much paine is token fo
perfect the carding process of preparing cotton., It is the
gamo for wool ; and, in some respects, for the tow of flaxz.
The carding depends mere on the quality of the enrds than
upon any attention or skill in the operatives or cavd-tenfers,

To make card-cloth, bides of leather are cut up into strips,

varying in breadth according to ihe purpose to which they
are uitimately to be applied. Theso sirips are passed
botween iron rollers, adjustable to different distanees, and
furnished with s sharp-cuiting edge below, by which, in the
pousnge, the lenther i8 shaved off in ita thickest parts, and
made unifurm throughout. Theee stripes, thus resuce&{, are
joined by bevelling off the enda for about an ineh in length,
applying tn the bevelled surfaces a_thin solution of glue,
made of neetic acid nnd isinglass, and then subjecting them
to a powerfol press. The union is made so pertectly, that it
is scaecely possible to distinguish the joint. A number of
such picees being united together in ono lenpth, the Jeather
is fit for the operations of the card-making machine.

Thiz mochine delights all who loolt ab its rapid and wonder.
fully accarate operation.

The card-mnking machine is an American invention ; but
the first patent for it was taken by Mr. Dyer, of Manchester.
This was in 1811, Mouy patents have been token for

improvements since, Mr. Dyer himeclf having taken not |

fewer than five.

The mechapism is simple, and yet s0 complicated that no
drawings, such 58 could come within the scope of thie Eseny,
conld represend it.  The machines are variously arranged.
In most machines the leather is placed vertically, as in that
exhibited ; in others, it is Etrutche&]homontnlly. The process
is the game in both. A hank of fine wire is put on a reel
turning herizontolly, st & short distauce from the machine,
and the end of the wire introduced info the frame., The
machine being now pukin geor, the wire is slid forward about
an inch, and is instantly cut off at that length. Two side
picces of steel now press on the prajecting ends of the wire,
and bend the wire to the stuple form, like a two-pronged
fork, In the mean time two steel prickera are pushed
forward to form two holes in the leather. These sre below
the two cnds of the stople, and on the instant they ave with-
drawn the staple is thrust forward into the holes, while a

air of ni pers talies held of the back of the staple, and gives
it that slight bend which wo have described as necessary.
The staple entering in one operation is pushed home; at the
next at the instant the new holea are made. The whele of
these operations s performed in less than holf s eecond.
A olight movement of the leather sideways, ofter each
insertion, provides for the continuous progrees of the
operation.

Hupdreds of thess machines are ot work in Manchester, in
Leeds, in Glasgow, and elaowhere. JMiles, many miles, of
wire, ara worked up by these muchines daily, The difficult
of making card cloth inerenses with ite finenezs. 'The Frene
have carried this mannfacture to irea.t perfection, s exhibited
in Dumerous cascs of samples in the Bxhibition.

The Drawing Frame. The drawing out of the cotton plivers i
sfftscted by revolving rollers, and to use the words of D, Ure,
it cap ouly be clearly understood by &n attentive and minute
consideration of the operation of such mechanism upon textile
fibres. Arkwright was so impressed with the importance of
his drawing-frame in sutomatic epinning, that when any bad
work wns turned out he immediately desired his people to
® mind their drawings.”

The cards straighten many of the filaments, hut they slso
double not o foew by catehing them by the middle. The

drawing undoes all these foldings of the fibres when it is well
conducted, and is, therefore, the mest curious in a philoso-
phical point of view, which factory geniug displays.

The drawing-frame produces n succension of &livers which
pags to the rovimp-frame.

Bix glivers from the finishing eards are presented through
the curved guide-plate to o first drawing-frame roller. The
compound or sextuple gliver, in passing between the rolicr
series, is drawn onb principally by the front roller into a
uniform attenuated and much elongated sliver, and two of
theso are genernlly drown together through o conjeal mouth-
picee, which delivers the new eliver into o revolving can.

The rate of the surface speed of the frent roller to that of
the back roller varies framn four, or mix, to one ; and that rate
may be modified by changing certain wheels according to the
gize of the aliver that is desited. The difference hetween the
speed of the two back rollers is no more than one tenth part;
the middle roller serving rather as a guide in leading the
filaments to the front roller.

The sliver thus drawn with multiplied doublings neqmires
a regulority of texture which, if not iinpoired in the subsequent
processes, ensures 4 level yarn to the cotton epinner.

The sextupling of slivers ie generally continued through two
dmwi.ug—ﬁ‘ames, and then twelve slivers are puk into one, and
drown by a frame which feeds the sfubding machine.

I The number of doublings varies according to the fineness of
spioning for which it is a preparation.

The process of drawing being finished, the next process is
the twisting the slivere—that is, Inying the fibres together by
tormion,

It were vain to attempt an account of the expenditure of
thought which the production of the roving frames ot work in
the Exhibition hoa oceasioned in the progress of the mrrange-
ment of the mechauism to the state of perfection there
exhibited.

This beautiful mnchine, consists of several picces of me-
chanism, which may be separately considered. There is o
set of rollers, & rollrr-beam similar to that in the drawing-
frame, and there are vertical spindles, bearing on their tops a
i forked picee, calied o  Flyer,” of which one leg or branch is
| tubulor, and scrves to conduet the soft roving from the hose

of the spindle to the bobbin. By the revolution of the spindle
| and flyer the cotton sTub receives its twist, and by the differ-
| ence of the rotation of the fiyer and bobbin it is wound wpen
[tho latter exactly in proportion as it is given off by the
rollers. This gives the forsion. The wind:'uﬂ-mn takes place
in & Tatio compounded of the difference of the speed of the
‘ bobbin and flyers, and of the civeumference of the bobbin.

“ Werc the ‘winding on to be n constané quantity, liko the
motion of the delivering rollers, the product of the two
| numbers would yeypain the same; but when ome of them
| alters, na happens to the diameter of the bobbin, which is
| constantly increasing, the difference between the number of
revolutions of the bobbin and flyer must be decreased; a
chunge produced by increasing the speed of the bobbine while
{ the fiyers revolve uniformly, in order to give a uniform degree
of torsion to & delinite length of the delivercd slub. As,
therefore, the up-ond-down motion of the bobbin, in the
digiribution of the roving over its surface, must be decrensed
in & constant propyession, according to the grist of the roving,
g0 the rotation of the bobbin is increased by a motion com-
pounded of the refulnr speed of the driving-shaft of the
| machine, and the deerenscd speed of the other parts. We
cannot attcmpt more minute detnils of description of this
muchine,"

The process of spinning thus commenced is finished on the
stretehing-frame—1he throstle and the mule. The cotton from
the roving-frames is picced up to either the srule or throstle,
and spun into yarn, aceording to the quality of yurn intended
to he produced,

We have been so minute in our account of the praparation
of cottom, that we bave only space left for & very brief account of
mule-spinning. The stretching-frame is, in faef, a mule
without the second draught end second speed. In the bobbin
and fly-frames, the amount of lay, or quantity of twist given
to the roving, iz as little as is compatible with their being

v



“ THE MACHINERY OF THE EXHIBITION,

unwound without impairing their uniformité'.
the throstle is to extend the rovings into fin

The object of | gion of the filaments, performed in part by the twin-roll
o threads ot the | system, is by this action carried on and completed in &l

same time that it twists them by the rotation of spindles or | softly twisted state. When the emrringe, by its advance, h
fiyers, and winds them npon bobbins, somewhab resembling | stretched the threads io the full extent they wil be

~what we have endeavoured to describe in spesking of the
bobbin and fly-frame.

The most interesting and perfect illustration of the throstle
is that termed the Danforth, exhibited by Sharp Brothers

of Manchester. There are varions modifications of it; but |

we hove not space to do more than name the machine.

The manufacture and improvement of tho form of spindles
and flyers has oeeapied tll:e attention of many maciduists,
and specimens are to he seen from Manchester, Bnlford, Lille,
and elsewhere, of the exquisite workmanship put upon these
vital elements of modern spinning machinery. When it is

coneidered that these spindles and fiyers revoive from 1000 to
2000 times in a minute, the perfection with which they must
be finished and hardened, in order thak they may move
steadily and without self-destruction, and the consumption of
power, may be ensily conceived.

The Mule, or Mule Jenny, consists of four distinet sets of

arty i—

: 1. The drawing rollers, already fully explained. 2. A
movealle cnrriage, of u length equal to the roller-beam,
mounted with a8 many epindles a8 there sre threads to be
spun, This carrisge Tune upon wheels upon edge-raila laid
in the floor of the factory, which allows the earringe about
five feot of forward and backwsrd motion, relatively fo the
roller-beam. 3. The keadstock, or the mechanism, by which
the carriage is moved to end fro. In some Mules the Lead-
stock is placed in advance of the roller-beam, towards the
middle of its length. In others, the hendstoek is put behind
the roller-beam, so s to leave the whole length of the roler-
beam and emrriage without interruption.

The general action of the mule way be siated as follows:—
The rovings heing passed forwards from their respective
bobbing, set upright in the creel, threugh between the rollers,
sad their euds being attached to their respective spindles, the
rollers, and carringe with its epindles, axe sll set in motion
simultaneously: the carriage being made to recede from the
toller-henm af a somewhat quicker rate then the mrface-speed
of the front rollers, or the delivery of the soft threads. is
exeeas of veloeity is called the * gain™ of the carringe, and s
intended to xender the thread lauel, upon the principle above
explained—namely, that the greater quantity of twisk rume
into the elenderer or weaker parts of t(i:e yorn, and obatruets
their due extension; wherens, if the quantity of twist be skil-
fully adapted to the occasion, the fhicker portions of the
thread wi?l have time to be acted upon by the gain of the
earringe, till their substance is reduced somewhab nearer to
the avernge thickness required, "When the carringe has
moved out sbout 45 or 50 inches, nceoxding to the finenees of
the work, & geners] change takes place in the operafion of the
mule. The rallers suddenly stop, the spindles begin to revolve
with nearly & double velocity, and the carriage slackens iis
eEwe to about one-sixth of its previous speed. This stage of
the process is called the stretching, or the deaw. The exten-

witheut breaking, the mecond deow ceases by the stopph

| of the carriage, while the spindles still continue to revol

till the requisite quantity of twisk is communicated, whi
is regulsied by ihe twist-wheel hoving completed o certa
vumber of turns. Upon the twist-wheel & 2 finger
usually fired, which ai each revolution disengages a eai
wherehy the driving-strap iz allowed to pass to the Joc
pulley, and the whele machinery stands still. In the har
mule the epiuner now puts down with his left hand the fall
or guide-wire, to the fevel reguisite for guiding the threa
into the proper winding-om position upen the caps of t
spindles, * In putting down the faller-wire, he at the ssme th
unwinds that portion of the thread which is coiled spira
round the spindle, from its point fo the nose of the cap, whi
he does by cousing the spindles to tuen the buckward wi
with his right hand working their main driving-pulley. T
operation of undoing the coil is called ks backing-of.

‘Whenever the faller has arvived nb the degree of depressi
suited to the winding-on of the yarn, the apinner now reven
Ins backward motion, and winds on the yarn by causing 1
spindles to turn the forward way, while, at the same time,

ughes in the cnrriage at a rate commensurate with the rer
ution of the spindles. As the enrringe approuches the roil
beam, the spinner graduslly raises the fieller-weire, to allow
lust portion of the threads to be coiled again in an open spis
from the nose of the eap up to their points. One operati
being thus completed, another is immediately begun,

By winding successive portions of thrend upon the epind
a conicnl-ahnéaed coil of yern i formed, which, when eufficien
Inrge, is slid off the spindle, in which state the article
ready for the marlet, under the denomination of Cop ya
A considerable quantity of it, however,—particulazly of tI
destined to be dyed or shipped to foreign countries—
unwound from the cops wpon reels, and thereby made up
skeins or hanks,

The rendering the wachinery which performs all th
processes automatic was fivat accomplished by Richard Robes
of Manchester, between 15880 mnd 18356, and his headstc
ig stll unvivalled. The lote Mr. Smith, of Deanston, ¢
Mr. McIndoe, of Glasgow, have modified the hesdstoclk
various ways, and their self-actors have earned presh repr
tion for exeellence. The self-actor of Mr. McIndos
much to recommend it, and has been applied to epina
oumbers as high as 150 with snccess, whilst gelf-actors
general are not spplied to higher numbers then 120.
hand mule has atill to be used in spinning fner number:
eotton, and in spinning wool.

Weaving—X{ we take the ferm, wesving, in its m
comprehansive sense, 58 applying to the process of combin
longitudinal threads into a superficial fabric, it will h
relution to the whole series of textile fabrics; not only th
:m:en in the loom, bub likewise net-work, lace-work, 1

081l -

Firsh, of plain weaving.—By this term we mean the wenv
of all varieties of lathe manui{cture; whether of silk, ectt
woollen, or linen, in which the weft threads interlace unifor:
among the warp threads without producing twills, chec
stripes, spriga, or any variety of fizures.

Chlico, Irigh linen, snd pluin eilk, are pood representati
of this kind of wearing. ffwe exnmine any of these, we f
that the eross threads pass albernately over and wunder
long threads, no one thrend passing over or under two ot
threads ot onee.

The long threads are eslled the warp-twist, or ergonzi
while the eross threads ave ealled wef?, wosf, shoot, or fram

Dwist is the term nsually applied to the kind of yarn u
for cotbon warp ; organzine to that for silk warp: and =c
of the cther terms have, in like menner, only partiol appl:
tion. We shell spenk simply of warp and wef? to av
ambiguity. The sorp is always abtached to the loom,
weaving machine, while the wef# is contained in the shutth
a small, canoelike instroment. The winding of the weft
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A8 APPLIED TO TEXTILE MANUFACTURES.

the spindle, which runa through ihe shuitle, is o simple ! tion into sction. Bub it so happens that breakages offon do
matter; bub the arrangement of the wacp in tho loom is very | occur, and, as the machine worls at n rather quick speed, those
irgfortnn&, sod must be understood, before we can follow the | dissevered threada pet on to the beam before the operativa hag
details of wenving. suficient time to stop the machine. The machine is provided
In the procesa of the cotton munufacture before the yarn | with two sets of driving-pulleys, one pair at each end of the
comes to the warping-machine, it is wound from the cop on | driving-sheft: that pair which drive the backing-off motion
to bobbina sbout four inches long, snd about threo inches | work at onc half the speed the others do. Theleathern straps
diameter: these bobbins of yarn are then faken to the | or bands which connect these pulleys with the main shaft of
warping-machine, for the purposa of the threads being Jaid | the fuctory, are so arranged by the one (that which drives the
parallel to each other, to make them ito o beamed warp, backing-off motion) being crorsed and the other being opem,
aud to facilitate the srramgement of them after being | that the motion of the muchine can be reversed whenever the
#ized and placed in the healds or ¢ heddles’ of the loom in | threads sre broken. The series of cylindrical rollers per-
wesving, In the old system of preparing the yarn, before | form their office by moving down slots made in the
its being placed in the loom, o cumbrous maching, called the | framing of the machinery, in theie progress beaving down
warping-mill, was used instead of this improved machine of | with them the thresds backed off the beam, uniil the severed
| thread is diecovered and united, when the operative sets

{on the machine ns before the bresking took place, and

the oylindeical rollers retwrn to their former position.
After the benm is filled by this machine, it is placed, slong
with five others, in the improved sizing-machine. These

beams are Fla.ced in bearings 8o that they will rovolve at the

left end of the machine, and weights are pliced upon their

i pivots, 20 that they are kept in their places; the six threads

of yarn are then passed through an ordinary comb-bar or
“wraithe, and thui divided cqually until passed through the
Tealds, which, in this machine, arve situated at the left end, for
the purpose of effecting the cross shed, and thereby taking
the ¢leasn’ previously to the ynrna bheing submitted to the
mizing process. The ‘lease’ mow being taken, and the croas
baud or threads being introduced for the purposa of * looming,’

Mr. Kenworthy's, which warping-will was worked by hand. | or deawing in of the weaver's beam, the threads of yarn are
After the lz'm'n hod been made into 3 bailed wurp, it was then | pnased over o * wrnithe' or comb-ber, formed by o row of teeth

taken fo t

it between iron rollers, and mext it was reballed. The warp

wna then taken from this machine to & machine for winding I

it on o roller-beam, after which it was taken to the looming-
frame, and nexb to the loom to be woven into eloth. But
now, by the connection of Mr, Kenworthy's warping-maochine,
with the pizing-machine of Mesers. Homby & RKonworthy,
the process is made much shorter and more simple, and is
withal systematic and meclaunical.

Tt will be meen, on reference to the drawing, that the
bobbing containing yarn sre placed in a wooden frame
called a ‘creel,’ so that they will revolve; the thrends are
then poesed throngh a ‘wrsithe' on to a roller-beam.
The *wraithe’ is for the purposo of keeping the threads
separate and uniformly in the order in which they are
intended to be wound off (after having passed through the
gize} on to the weaver's yarn-benm. In this machine s a
heautiful adaptation of mechanizm, by which the yarn may be
backed off the heam, if by chance any broken thread has
eseaped the eye of the operative and got on the beam. Thia
motion consists of a seriea of small eylindrical rods, o arranged
that the threads of yorn poss under them; and supposing
none of the threads had to break during the grocess, the beam
would get filled without any necessity for calling this inven-

¢ old kind of sizing-machine, which scaked the yarn | or pins of intervening spaccs, for the purpose of laying the
into the warm size S;J.kimlo{' paste), then dried it, then sqneezed |

threads in parallel breadihu side by side, aud forming each
divisien or band of threads {of any required number) inko
sepavate and distinet tapes aor sheets (of any desired width),
each thread being loid perellel side by side, and thus in Interal
contact, the  wraithe’ or comb-bar being allowed to vibrate
or oucillate freely as the threads proceed. The continuous
thrends now being thua mnde or separated into breadths or
banda, are now passed over o conducting rolier and immersed
into the trough containing the sizing materinl, which is here
kept in o heated stube by steam passing thrm.:lgh n pipe into
the trough, and thue boiled into thy warp-threads as they pues
throngh it snd under the adjustable tension roller, which con
be adjusted to ony required degree of tension at plensure, or
cun be raised up, when necessary, entirely out of the trough
by means of a winch, worm, and rack, with which the pinions
of the rollers are connected, The threads are then poased
forward through n paiv of squeezing rollers, ond again similurly
immersed in the trough eontnining the size, to finish the yarn;
from thence they are passed sround the drying cylinder, alro
heated by steam, and now sssume the form of tapes or bends,
the eizing material, by its slightly ndhesive propertics, causing
the thronds thus to ndhere s]ightly together, snd thus pro.
ceed in o tepe-like form, being of courso much strouger,

move regular and even, and less likely to be broken or

disavranged than in the old mode of sizing. A circular | wise, and again similarly divided by the oscillating or vibratory

revolving brush is placed over the thrends ne they proceed
over the drying cylinders, for the purpose of dressing or
laying the fibres, and moking the tapes or bunds move compact
and even. 'They now proceed in o eized, dried, nnd finished
stute, being conducted by iwo rollers through o similor
‘wraithe’ or comb-bar, but of & much finer pitch, aud by
pussing through which the bands of threads are passed edges

action of the comb-bar, and laid over the tension roller at the
right-hand end of the maching, in & proper state to be received
and wound upon the worp-beam, rendy for the operation of
drawing in, after which operation it is taken to the loom and
woven.

The woxp in the last state deseribed is received by the
wenver,

|

i

|
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W ghall not do more then direct attention to the numerous
power-looms cxhibited, to the Jaequard looms, and to the
machines for making the healds or heddles—for making reeds,
for cutting cards, and for making other appendages to weaving
machinery, Wenving in almost every fbre—eotton, flax, wills,
worsted, and wool—may be learned in the department of
Machinery in Motion,

"We must suppose our readers already acqueinted with the
process of weaving by the hand-loom. Nor ean we enter into
the description we intended (o have done of Paftern-weaving,
from fhe simple bué effective *ghot ™ patterns-—the stripes
and checks, the twilla and all its varicties—ns dimitles,
dornocks, bombazeens, satins, kerseymeres, &e., to the more
complicated, embracing damasks end brocaded gilks. By
means of the Drsw-loom, the order in which the warp
threads are depressed or clevated, varies continually ; strings
. being g0 srvanged that the Drawdoy enn draw down the
© requisite warp threads preperatory to the movement of the

¢ shuttle. The worp threads pass through the eyes or leops
¢ in verticol etrings, exch thread having one string, and these
' strings are so grouped thot the attendant boy, by pulling o
handle, draws up all those warp threada which are required
to be elevated for one particular shoot of weft; and when o
different order of euccession is roquired, Le pulls another
handle. ence it follows that the arrangement of the strings
i and handles must be preconcerted with especial reference to
ona particular paticrn, and this is enlled *-cording the loom.”
The cording used to oceupy a shilful thoughtful man srreral
months, ansd would then an course servo for ouly one particular

attern.

? The first step in improving the draw.loon was the substitu-
tion of mechumem for the handle and boy called o draw-boy,
and then the adoption of Dunean's automatie earpet loom or
barril loom, in which ping inserted in a rotatory barrel, like
an organ barrel, moved a reelproeating lever, as in the dravw-
boy, and thus the way was paved for Jaegquard’'s most perfect
| invention in 1800.

In all the kinds of weaving hitherto noticed, whether of
plain goody, figured poods, bobbin net, stackings, or other
fabries, we hove alluded to the weaving machine as worked by
hand—or, more correcily speaking, by hand and lvot-—for the
treadle is invariably the receiver of power in thews machines,

S0 early as 1678 M. de Genned invented *a new engine
to muke linen eloth without the aid of an arfiflesy,' and
at various times during the lnst century, 3. Vaueuinsen,
Mr. Austin, and Mr. Miller, contrived looms which were
to be worked by a winch, by water power, or some power
extraneous ta the common hood loom,

As Arkwright's and Watt's Inventions were perfected omd

extended in their opplications, the neccasity for baving
wenving machinery hecame mora urgent. In 1802 the power-

loom hod nob produced important saving in the ezpen
weaving, 038 & man had o be employed about each loom.
The power-loom of the present day iz one of the
remarkable machines of the age we live in.
Mr. Harrison exhibits o gowerdoom made in 1798 or

[it is eonpraved on the preceding column] alongside of the
improved looms of the present date, engra.veé' on this eol
How great the differcnce! Yet the honour due to R
Miller, who commenced to introduee power-looms of the
construction aa this old loom in 1796, is perhaps greater
to those who have produced the improvements, %:caus
was the bepinning.

The old machine eant be worked to advaninge at 60
per nbiie, requiring one person to each loom, or five pe
to six looms. The new looms can be driven at 220 pich
minute, and sre to be scen working at that speeg i
Exhibition, and in all the best power-loom milla in En
and Heoiland. One Ejeraon can attend two of these, o
many instances three looms.

An experienced operative of the manufacturing die
working the modern looms, produces 26 picces of pri
cloth, 25 inches wide, 29 yards long, and 11 picks per }
in o week of 60 houra, The cost of weaving each piece j:
-—less then 64.! If the same cloth were woven on &t
loom, one operative would preduce only four picces, am
cost of 2. 9d. ench ; or the weaver's wages in 1800 we
much as i the entire value of the eloth in the Mancl
market at present, Wonderful mechapical reenlt! Wh
the moral results §
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