SPINNING, the art of combinﬁtg animal or vegetable
fibres into threads or cords, by twiiting them together.
Wool, filk, cotton, flax, and hemp, are the matters mott
commonly employed for fpinning into threads ; and of thefe,
moft of the vegetable fibres, except cotton, require to be
wetted during the operation of fpinning, to render them
more {upple ; but cotton, wool, and filk, are fpunin a dry
ftate.

The machines employed for {pinning are of very different
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kinds, and adapted to the materials to be operated upon ;
but they have all a fpindle, revolving with a rapid motion, to
twitt the fibres which are attached to the end of it, and are
fupplied in a regular quantity, as faft as the twifting motion
of the {pindle will form them into a thread ; and there is alfo
fome provifion of a bobbin upon the {pindle, totake up and
retain the thread when made.
 The moft ancient mode of fpinning is by the {pindle and

diftaff, and this method is the fimpleft of all others. The
{pindle is nothing more than a piece of hard wood, made
round, and fharp-pointed at one end, fo that it can be made
to {pin upon its point, in the fame manner as a child’s top :
the upper part is reduced to a pin or peg, and it is this
part which has the fibres united to it, the lower or enlarged
part being only to give fufficient weight to make it {pin.
The fpinner muft be feated upon-the ground, and after
having put the diftaff in motion upon its point, by twirling
it between the hands, get it up to a rapid motion, by
ftriking it occafionally with the hand, with a motion very
fimilar to that by which a child keeps up the motion of his
whipping-top, when he draws the lath of a whip round it.

The flax, or material which is to be fpun, after being
properly prepared, is lapped round the end of the dif-
taff, which is nothing more than a ftick that the {pinner
holds in the left hand, fo as to be conveniently fituated to
draw off from it a few fibres at a time, with the finger and
thumb of the right hand, to form the thread. The upper
part of the fpindle, which is made {maller, like a pin, has
the ends of the fibres which are to form the thread attached
to it before it is put in motion. Thefe fibres are drawn out
of the bunch which is wound upon the diftaff, and held be-
tween the finger and thumb, f{o as to be in the dire&ion of
the length o% the fpindle; therefore, when the {pindle is
once made to revolve, it twilts thefe fibres together, to form
a thread, and as faft as the thread forms, the {pinner draws
off more flax from the diftaff, and guides the fibres between
the finger and thumb, fo that they fhall be regularly deli-
vered out, and make an even thread. The motion of the
{pindle is conftantly kept up, by ftriking it as often as the
hand can be fpared from the operation of guiding the
thread. When by thefe means as great a length of thread
is formed as is convenient to reach from the end of it to the
fpindle, the thread is wound upon the outfide of the {mall
part or pin of the fpindle, for which purpofe the {pinner
applies the fore-finger againft the thread, clofe to the end of
the fpindle, and bends the thread at that part, {o that it
will be at right angles with the direétion of the {pindle, in-
ftead of being nearly in the dire&tion of its length; and
alfo, that it will be guided oppofite to the middle of the
pin, or {mall part of the fpindle, inftead of being at the
extreme end thereof. In this fituation the motion of the
fpindle, which is continually kept up, occafions the thread
to wind up, or lap upon the pin of the {pindle, inftead of
twifting round upon itfelf, as in the former cafe ; but
when nearly all the length of thread is thus difpofed of, the
finger is removed from the thread, and it immediately aflumes
its original dire&ion, by flipping to the extreme end of the
fpindle, fo as to be twilted round itfelf by the motion of the
{pindle, and more fibres are now fupplied to it from the
bunch upon the diftaff, to form a frefh length of thread.
In this manner the {pinning proceeds, until as much thread
is fpun and wound upon the pin of the fpindle as will make
a moderate fized ball.

This fimple and inconvenient method of {pinning becomes

very efficient, when the {pindle,inftead of being fpun upon the
ground, is mounted ina proper frame, and turned by a wheel

and band ; this forms a machine which is called the one-
thread wheel, and is flill ufed in the country for fpinning
wool : the {pindle is made of iron, and placed horizontally,,
fo that it can revolve freely; and the, extremity of the
{pindle, to which the thread is applied, proje&s beyond the
fupport. s

The wheel which turns it is placed at one fide, the pivots
of both being fupported in upright pieces, rifing up from a
fort of ftool. The fpinner puts the wheel in rapid metion by
its handle, and its weight is fufficient to continue the motion
for fome feconds ; then walking backwards from the fpindle,
in the dire&ion of its length, fhe fupplies the fibres regularly,
and the motion twifts them into a thread ; but when a con-
venient length is fpun, the fpinner fteps on one fide, and
reaches out that arm which holds the end of the thread, fo
as to alter the direction of the thread, and bring it nearly
perpendicular to the length of the fpindle, which motion
gathers or winds up the thread upon the middle of the
projeQing part of the {pindle. This being done, fhe holds
the thread in the dire&ion of the fpindle, {o that it will
receive twift, and retreats again to fpin a frefh length of
thread. Tar fpinning wool, it is not wound round the dittaff
the fame as flax, but the fpinner holds a lock of it, doubled
over the fore-tinger, and draws away the fibres from the
middle part of the lock, to do which with regularity is the
great art of {pinning by hand.

A {pinning-machine more perfett than this is the one-
thread flax-wheel, with fpindle and flyer ; it has the pro-
perty of conftantly drawing up the thread as faft as it is
{pun, inftead of {pinning a length, and then winding it upon
the fpindle. For this purpo%e the f{pindle is made longer
than the other, and is turned by a band and wheel ; but the
wheel receives motion from the foot by a fmall treadle, be-
caufe the fpinner fits before the wheel to work the {pindle,
which is fupported upon its two extreme ends, and near one
end the flyer is fixed; this is a piece of wood curved to an
arc, the vertex of which is fixed on the {pindle, and from the
extremities of the arc two arms proceed, fo as to be pa-
rallel to the fpindle, and at fuch a diftance from it as to ad-
mit a wooden bebbin to be fitted loofely upon the fpindle ;
and at the fame time the arms of the flyer can revolve round
the bobbin without touching it. The end of the thread is
faftened to the bobbin, and conduéted through a hook fixed
in the flyer, fo that it praceeds from the circumference of
the bobbin to this hook, in a diretion perpendicular to the
bobbin, but turns round the hook fo as to come into the
direttion of the fpindle. The thread is then condu&ed
through a perforation made in the centre of the end of the
{pindle or pivot, upon which it revolves, and to this end of
the thread the fibres are fupplied. The twifting motion
given by the revolution of the {pindle forms them into a
continuation of the thread, which is gathered up upon the
bobbin as faft as the {pinner lets it go through her fingers,
by a tendency which the bobbin has to turn flowly, at the
fame time that the flyer to which the thread is hooked
is revolving rapidly round the bobbin. Fer this purpofe a
ftring is pafled round a fmall neck upon the bobbin, and one
end of the ftring being faftened to the frame, the other has a
{mall weight to draw it tight round the neck of the bobbin,
and occafion friction. 1In other fpinning-wheels, a fecond
band from the great wheel is made to turn the bobbin
moere flowly than the fpindle. The thread which pafles
over the hook of the flyer is rapidly carried round the
circumference of the bobbin; but as the bobbin follows
the motion of the flyer, it only winds up as much thread
upon the bobbin as the difference of the two motions;
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and this tendency to wind up can be increafed or dimi-
nithed at pleafure, by the friction which is occafioned by
the ftring or band which pafles round the neck of the

bobbin. When the winding-up of the thread upon the -

bobbin has accumulated a ridge of thread upon it op-
pofite to the hook in the flyer, the thread muft be fhifted
to another hook oppofite to a different part of the bobbin,
for which purpofe the arms of the flyer are furnifhed with
different hooks, and this mult be repeated feveral times, un-
til the whole length of the bobbin is filled ; it is then taken
off to be reeled, and replaced by another empty bobbin.

An improvement was made in the fpinning-wheel by
Mr. Antis {fome years ago, which was an application of
what fir Richard” Arkwright had before invented. The
objet is to obviate the neceflity of ftopping the wheel to
remove the thread from one hook to another, in the manner
juft defcribed. TFor this purpofe, the bobbin is made to
move regularly backwards and forwards upon the fpindle
a fpace equal to its length, fo that every part will, in fue-
ceflion, be prefented oppofite the hook over which the
thread pafles, and thus receive the thread regularly upon
the whole length of the bobbin. The additional parts ne-
ceflary for producing this movement are as follow: a pi-
nion of only a fingle leaf is made to projeét from the extre-
mity of the pivot of the great wheel, or a worm or endlefs
{crew formed on the end pivot, will anfwer the {fame pur-
pofe, which is to actuate a wheel of feven inches diameter,
and ninety-feven teeth ; therefore ninety-feven revolutions
of the great wheel will produce one revolution of this
fmaller wheel; upon the face of which a circular ring of
wire is fixed, and fupported from the wheel by fix legs; fo
as to be oblique to the plane of the wheel, as it touches it
at one part, and at the oppofite fide of the ring projeéts
pearly three-fourths of an inch. This ring of wire gives
motion to an upright lever, about fifteen inches long, and
moving on a centre at three inches from its lower extremity,
where it has a pin fixed in it, and refting againft the
oblique ring of wire; therefore, when the wheel turns
round, it communicates a {mall motion to the lever, in con-
fequence of its obliquity to the plane in which it revolves.
The upper end of the lever is conne&ed to an horizontal
fliding-bar, fituated beneath the {pindle, and having an
upright piece of brafs, which works in the notch of a pul-
ley, formed on the end of the bobbin, and drives the bob-
bin backwards and forwards upon the fpindle, according as
the oblique ring of wire forces the pin at the lower end of
the lever in or out, when the wheel moves round. To regu-
late and return this alternate motion, a {fmall weight hangs
by a line to the {liding-bar, and, pafling over a pulley, rifes
and falls as the bobbin recedes and advances, and tends con-
ftantly to keep the pin at the lower end of the lever in
conta@ with the wire. It is evident, from this defcription,
that one ftaple only is wanted to the arms of the flyer,
which being placed near the extremity, the thread pafles
through it, and by the motion of the bobbin, is laid regu-
larly upoh it from one end to the other.

The invention -has alfo another advantage over the old
method, which always winds the thread in ridges upon the
bobbin ; and if the thread breaks in reeling the yarn, the
whole bobbin may as well be thrown away, becaufe the
thread cannot eafily be found again; but this improved
wheel always winds the threads acrofs upon one another,
by which means the end can never be loft,

In order to regulate the friftion on the bobbin, and re-
tard its motion in a greater or lefs degree at pleafure, there
is 2 neck of brals or fteel faltened to one end of it, and
embraced by 2 kind of fmall vice, or pincers, fixed to the

fliding-bar. This vice muft be made either with two
elaftic {prings with wooden tops, or of weod wholly, and
faced with leather ; but if made of wood only, then a {pring
muit be made beneath the ftheulder of the {crew, to anfwer
the fame purpofe. By tightening this {fcrew more or lefs,
the friction on the bobbin may be regulated to the greateft
nicety, provided the {prings are of a ftrength rightly pro-
portioned to their fun&ions. It will readily appear, that
all this may be done without the leaft effe& on the velo-
city of the whole machine, as thereby nothing is added to
the general friGion fo as to obftru& it.

‘It was not until the latter end of the laft century, that
{pinning-machines of greater powers were conftru&ted ; but
all threads were fpun by one of the machines which we
have defcribed ; the firlt being ufed for cotton and wool,
and the other, with the bobbin and flyer, for flax ; but for
very coarfe threads, two {pindles were applied to the latter
machine, and the {pinner having the wool wound round a band,
tied it round her waift, inftead of winding it upon a diftaff,
and was thus able to draw out fibres with each hand, ané
{fupply two fpindles. And of the other fimple fpindles,
feveral were made to turn together by the movement of.one
large horizontal wheel, around which the fpindles were ar-
rax}ged in dire€tions radiating from the centre, and each |
{pindle received a rapid motion by the contat of the edge
of the large wheel, which was turned round by one perfon.
‘The fpinners each ftood oppofite to his refpe&ive {pindle,

o as altogether to occupy a large apartment, and by this

means they could do much more work than formerly, hav-
ing none of the interruptions of turning the wheel.

The firft improvement of any importance in {pinning,
was that of the {pinning-jenny, invented by Hargraves, as
related in our article CoTToN ; and the machine itfelf wilk
be defcribed under the article WooLLEN ManufaBure. This
machine confifts of a number of fpindles, fimilar to thofe of
the one-thread wheel, which are all mounted, in a perpendi-
cular dire@ion in the fame frame, and turned round by one
large wheel, fituated in an horizontal dire&ion, and put in
motion by a crank at the upper end of its fpindle.  The
threads from each fpindle are conduéted nearly in an hori-
zontal direGtion, but being quite at the point or upper ex-
tremity. of the fpindles, do not wind upon the fpindles, but
will receive twift, becaufe the threads flip over the top of the
{pindles as they revolve. The threads are guided between
two rulers of wood, called the clqﬁ.r, inftead of the finger
and thumb of the fpinner. Thefe rulers are made to fit
together, fo as to hold the fibres between them, and are
fitted up with wheels at the end to run upon the frame,
and thus advance or retreat at pleafure from the fpindles..
It was not attempted with this machine to fpin a finithed
thread immediately from the lock of wool or cotton, but

.coarfe and loofe threads are previoufly prepared on the

hand-wheel, which can be done with great rapidity, and
the coppins or balls of thefe loofe threads are placed in
the jenny, and conduéed, firft between the clafps or rulers
before mentioned, and then to the fpindles; By this means,
when the carriage of the clafps is drawn backwards from
the fpindles, the clafps being feparate, the threads draw be-
tween them from off the coppins, and at the fame time
that portion of each thread which is between the clafps
and the ends of the fpindles, receives its twift 3 but having
drawn out a certain length of each thread in this manner,
the clafps are fhut together ; and the motion of the fpindles,
as allo the retreat of the clafps, is continued, by which
means the threads are ftretched out to their intended fine-
nefs, and being thus finithed, the threads are wound upan
the fpindles, by being brouiht oppofite to the middle part
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of the fpindles by a rail of wood, called the falkr, which
moves upon centres, fo as to defcend horizontally before
all the fpindles, and deprefs all the threads together, fo that
they will wind up by the motion of the fpindles, and as
they wind, the clafps return towards the {pindles. The
operations are then again repeated, and thus continued, until
the coppins or balls of thread, wound upon the {pindles, ac-
quire their proper fize.

The next improvement in {pinning-machines was the in-
troduction of the flubbing-machine, or billy, for preparing
the rovings for the jenny; an operation which was at firft
performed by the hand-wheel. This machine has fimilar
parts to the jenny, but they are differently arranged, to
adapt it fo fpin the wool as it comes from the carding-
machine, in the ftate of cardings, which are locks of wool
drawn out teo about the fize of candles, and from two to
three feet in length. For this purpofe the {pindles are made
to travel on the carriage, and the clafps ftand ttill, being
the reverfe of the jenny. The cardings are laid upon an
endlefs cloth, which revolves over two rollers, and lies in
an, inclined pofition at the end of the machine; and one
carding is laid upon the cloth oppofite to each fpindle, the
-£1% being pieced with frefh cardings by children, as faft as
ithe fpindle works them up. A roller prefles down upon
the cardings, to hold them faft upon the feeding-cloth, and
to make them move with it ; and juft beyond this roller the
clafps are fixed to hold the rovings, when the proper
lengths are drawn out by the retreating of the fpindles,
which, as before ftated, are fituated in the carriage. The
operation of the billy is the fame as that of the jenny, wiz.
that the carriage is drawn out, and the feeding-cloth re-
volves over its roller to give out the cardiags until a certain
length : the clafp is then fhut down, and the further exten-
fion of the threads is produced by ftretching ; which being
done, the threads are wound upon the fpindles. .

The inventions of fir Richard Arkwright foon fuperfeded
thefe machines. His principal invention in the {pinning was
the introdu&ion of the rollers, to draw out or extend the
fibres to their full length, which is by this means much
more perfeétly performed than by the fingers of the {pinner.
For the immediate twilting of the thread, he adopted the
{pindle, bobbin, and flyer of the old flax-wheel, placed in a
vertical pofition, but added to it the important improvement
of raifing and lowering the bobbin, to diftribute the thread
regularly and equally upon all the length of it, the fame
which we have before defcribed as being applied by Mr.
Antis to the common fpinning-wheel. A full defcription of
this machine, which is called the water {pinning-frame, will
be found in the article Coiton MaNUFACTURE, Plate IX.
Cotton Manufadure.

The {pinning-jenny was again introduced, and rendered
equal, and for {fome purpofes fuperior, to the water-frame,
by Mr. Crumpton, who combined with it the fyftem of
rollers of fir Richard Arkwright, and called it the mule.
It is alfo fully deferibed under - Plate X1. Cotton Manu-
Jadure. See Cotton MANUFACTURE.

The great fuccefs which attended the {pinning of cotton
by thele machines, induced many perfons to attempt the
{pinning of flax. and wool by fimilar means. Short wool,
for the manufadture of cloth, is fpun by the biily and jenny ;
but flax and long wool for worfted require very different
treatment from cotton and fhort wool, particularly the flax,
owing to the great length of the fibres, and to their being
of fuch irregular lengths: in confequence, when they are
extended by the rollers, on Arkwright’s principle, fome
fibres will be broken, if the diftances between the rollers is
too fmall; and on the other hand, if the diftance is too

great, the fibres will not be properly extended, The
lattery however, is the leaft evil of the two ; and, in confe~
quence, the fpinning-frames for flax have the rollers, be.
tween which the extenfion or drawing out is effe@ted, placed
at a diftance of from 14 to 18 inches between the firft
two pair of rollers, through which the flax pafles ; the next
two pair fix or eight inches ; after which it is paffed between
the third pair of rollers at a diftance of five or fix inches,
and then delivered to the fpindles, which are fimilar to.thofe
of the water-frame, but placed in an inclined pofition. The
rollers are made in a very different manner from thofe for
cotton, being only narrow wheels juft wide enough to receive
the fibres of flax between them ; and the fibres are prevented
from getting out fideways by fmall tin fpouts, through
which the flax paffes, as the rollers draw it forwards. The
reafon of this is, that the fiinty furface of the flax would
foon wear a hollow part round a plain roller, which would
then let the flax {lip through ; but the narrow wheel wears
down ecqually over the whole breadth of its edge. The
lower pair of thefe rollers, or wheels, revolves in a fmall
trough of water, in the {fame manrer a5 a grind-ftone, and
thus keeps the flax conftantly wet, which is neceflary, in
order to foften the fibres, and make them {pin into a firm
and fmooth thread. .

Wortted is alfo fpun in a frame refembling the water-
frame of Arkwright, from which it only differs in the
relative diftances of the rollers, by which the drawing out
or extending of the fibres is effeGted.

Meflrs. Clarke and Bugby obtained a patent in 1806, for

- improvements in a machine for {pinning hemp and flax, which

is intended to be worked by hand labour, and to be at fuch
a {mall expence, as to bring it within the reach of {mall ma.
nufalturers. The inventors ftate it to be conftruéted upon
fuch fafe and eafy principles, that no length of experience
is neceflary to enable children to work it; and that it oc.
cupies fo little fpace, that the machines may be placed in
fmall rooms, out-buildings, or other cheap places. To ef-
fet the above purpofes, it was neceffary to get rid of the
flyer fixed upon the fpindle ufed in the old machinery for
{pinning hemp or flax, which additions require a power in
proportion of five to one; and alfo to furmount the diffi-
culty which arifes from the want of elafticity in thefe fub-
ftances, and which prevents them from being {pun, by ftretch-
ing out at the fame time that the thread is twilted, in the
manner of the mule or jenny. .

Thefe patentees recommend a machine, which is in fa& a
mule with certain modifications; and to give the effe@ of
elafticity in the fibres, they have two methods. The moft
fimple, and that which they particularly recommend, is to
provide a holder of large wire for every fpindle, which
holders are feveral inches in length, fixed in an arbor or
fhaft, that extends from one end of the carriage to the other.

This arbor or fhaft, with the holders, may be confidered
as an enlarged and improved fubflitute for what is called the
faller in the mules or jennies for {pinning cotton, and the
wire-holders fixed therein have elliptical eyes at their ex-
tremities, through each of which a thread is condu&ed in
its paflage from the rollers which draw out the thread to its
fpindle. ~ The wire of which the holder is made, after form.
ing the elliptical eye, is left or extended beyond the upper-
moft part, fomething in the manner of a cork-fcrew, fo that
the yarn may be conveniently {lipped in when occafion may
require it. Thefe holders for each thread are for the pur-
pofe of keeping the yarn in a ftate nearly vertical over the
tops of the {pindle, when the carriage which contains them
is coming out ; and as they will readily yield or {pring from
the vertical pofition, they have the fame effet as elafticity
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in the fibres of the fubftance which is to be ftretched out ;
but the wires being removed from the vertical fituation at
the beginning of the return of the carriage, and thrown into
nearly a horizontal pofition, by inclining the fhaft into which
they are all fixed, they bring the yarn below the tops of the
bobbins or quills which are fixed upon the {pindles, which
will then wind up the threads upon them when the {pindles
are turned round, and then the wire.eyes being regularly
curved, and raifed up again by the motion of an elliptic
wheel, which is turned round by the machine, they diftribute
the yarn regularly upon the bobbine or quills, and prevent
it from hinkling, and improperly doubling or twifting to-
gether.  Another method of compenfating for the want of
elafticity in hemp and flax, is to fix a round bar of wood,
about an jnch and a half in diameter, the whole length of the
carriage, about three or four inches above the tops of the
fpindles, fo that the outer furface, or that next the perfon
who works the machine, may be perpendicular, or nearly
fo, over the. tops of the fpindles, the imner fide having
pieces of wood or metal fixed or nailed thereto, leaving
only fmall fpaces or notches between each, for the yarn to
pafs through. The ufe of thefe pieces is to prevent the
threads from getting together and entangling. Every thing
relating to the wire-holders before mentioned, and the arbor
to which they are affixed, muft be applied in concert with
thefe pieces of metal, which form a feparation between the
threads.

The art of {pinning, which nature has given to many
animals of different kinds for their prefervation, and other
purpofes, is not confined to the inhabitants of the earth or
air alone, but is even extended to thofe of the fea. - M.’
Reaumur has fhewn, by a feries of curious experiments,
that the common mufcle, and fome other fhell-fith of the
fea, poffefs it in a great degree of perfeftion. See MuscLE.

But he obferves, that though the workmanfhip is the

{ame, the manner of producing it is very different. Spiders,
caterpillars, and the like, make threads of any length that
they pleafe, by making the vilcous liquor, of which they
are formed, pafs through a fine perforation in the organ ap-
pointed for this {pinning : but the way in which the mufcles
form their threads is very different, as the former refembles
the work of the wire-drawer, {o does this that of the founder,
who calts metals in a mould. The canal of the organ def-
tined for the mulfcle’s {pinning, which, from its fhape, is
commonly called its tongue, is the mould in which its thread
is caft, and gives it its determinate length. Mem. Acad.
Par. 1711,
. SeinwiNe-Wheel, in Rope-making, for twelve fpinners to
{pin yarn at the fame time, is about five feet in diameter, and
1s hung between two pofts fixed in the ground: on its top
is fixed a femi-circular frame, called the head, which con-
tains twelve whirls, that turn on iron fpindles, with hooks
to their front ends to hang the hemp on, and are worked by
means of a leather band encircling the wheel and whirls.
The whirls are made to run with a truer motion when the
head on the rifing fide of the band has a larger fegment of
a circle than the falling fide ; or in other words, let the bafe
part of the head be longer from the middle than the oppo-
fite or failing fide, by which means the band will be kept
equally tight over the whirls. and confequently the motion
be alike to a:i.  N.B. Heads made in this manner have the
wheel turned aiways the {ame way.



