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PREFACE TO THE FIRST EDITION.

In compiling this Work, the Author’s endeavour
has been to put before the Student, in as simple,
practical, and interesting a form as possible, an epitome
of the art of Cotton Spinning, coupled with a few
hints and remarks, which it is hoped may be useful to
those aspiring to the important and responsible
position of managing the various branches of this
great industry.

H.E. W,
March, 1883.



PREFACE TO THE SECOND EDITION.

The present edition has been completely revised and
re-written, and with the many important additions
forms practjcally a new book upon both Cotton Spinning
and Weaving. The success of * Cotton Spinning ” has
induced the author to treat the entire subject,—from
the raw cotton to the woven cloth,—as fully and as
exhaustively as possible, in fact, to keep pace with
these advancing times. The explanations, details, and
all the calculations for the different machines are given
under their respective heads, and chapters have been
added upon the Ring Frame, the Electric Stop
Motion, &c. With regard to all the most recent
improvements in the art of Spinning and Weaving,
and in the construction of textile machinery, he has
spared no pains in endeavouring to keep his book well
abreast of the times.

The' diagrams will, it is hoped, be found to usefully
illustrate the text. Short notices on Management,
Cotton, Yarn, Cloth, Workpeople and Production,
Wages, Strikes, &c., &c., have been added, and, lastly,
on the all-important\ questions of Technical Education
and TForeign Competition. To these the reader’s
attention is particularly drawn.

The writer’s best thanks are due to the eminent
firms whose machinery is alluded to, for their courteous
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assistance in the compilation of this work; but
more especially is the author indebted to the publisher,
—Mr. Abel Heywood, Junr.,—for his extreme pains
and kind and invaluable help and advice during the
printing and publishing of this volume.
H.E W.
Serpuchoff, near Moscow,
June, 1885.



INTRODUCTION.

In the management of a cotton spinning mill it will
be admitted that the practical man who has from quite
a lad been brought up to the business, and had a
thorough insight into the working and management of
such an establishment, possesses great advantages over
those who have not been so favourably situated. No
person, unless he devote his whole energy to the
business in all its minutest detail, need ever hope to
become a successful manager, and the only way to
become a really first-class man in a cotton mill, is to
commence at the bottom of the tree, and gradually work
your way up. Go into the mill as a lad, and begin
by sweeping the floors.and picking waste, &c.; spend a
certain time in the mixing and scutching rooms,
mixing, weighing and feeding; then go to grinding and
stripping and oiling, and also work at the spinning
machinery, doffing, piecing and spinning. Make yourself
useful in every department, and learn thoroughly how
to tackle and work each machine in the mill. Spend a
certain time in the mechanic’s shop, at the bench and
the lathe, and devote yourself to the fitting and
adjusting of the machinery. Mechanics and the steam
engine should form a special study. By degrees you
will become a judge of cotton and yarn, after which,
close application to duty, coupled with tact, will ensure
success. Unless the manager have his business at his
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finger ends he will have to leave much of the manage-
ment of the different departments to the overlookers,
and they holding minor positions, naturally feel minor
responsibility, and much mismanagement is the result,
entailing loss and annoyance to the proprietors, and
serious reflections on the manager. The manager who
knows his business can not only give directions to those
who are under him, but discern whether they are
qualified for the situations they occupy, and when they
fail in their duty. It is therefore necessary to impress
upon the reader the fact, that if he wishes to become a
successful manager, and eventually a prosperous cotton
spinner, the only way to attain the desired end is to
devote himself with his whole energy to the one object of
becoming complete master of the entire business in all
and every branch, even to the minutest detail. Cotton
spinning mills are very expensive concerns, requiring a
large amount of capital to be invested in them for
manufacturing purposes; and they must be very skil-
fully managed to ensure success. It is well known that
the proprietors of the present day are most particular in
the choice of those to whom they confide the manage-
ment of their establishments. Considering the great
risk and amount of interest at stake, this is not to be
wondered at—it is only right and natural; but the
knowledge of it should serve as an incentive to all who
wish to take a leading part in the management of
cotton mills.  Formerly, interest and influence went
a long way towards obtaining the head posts, but now
it is pure merit that is looked for in deciding upon an
overlooker or manager. The whole mill may be fitted
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up with the best machinery, with all latest improve-
ments, &c., and everything may be arranged in the
most judicious manner, but unless it is well managed,
and the mode of government is good, nothing will
prevent a general collapse. It is a great mistake to
suppose that any man, who has not been brought up in
a mill, can, in a comparatively short space of time,
acquire sufficient knowledge and tact to enable him to
take charge of a spinning mill. It is a matter of
perfect impossibility for such to compete with the
practical man, who has been brought up in the mill
from childhood, and has had every opportunity of
learning the business thoroughly, both practically and

theoretically.
The man that is wanted now-a-days is he that can

produce a superior quality of yarn, and turn off a large
quantity in proportion to the extent of the machinery;
the man that can work cheaply and economically, keep
the machinery in good working order, and manage the
“hands ” and the entire concern with credit to himself,
and to the satisfaction of his employers,
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A FEW REMARKS AND HINTS ON THE
MANAGEMENT OF SPINNING MILLS.

As great care and attention are required in the
management of Spinning Mills, if they are to be success-
fully and profitably worked, more especially as com-
petition in this branch of business has now become so
keen, it is absolutely necessary, and of the very first
importance, that the charge of these establishments
should be entrusted to none but men of proved ability
and first-class character. The manager should be
thoroughly acquainted, both practically and theoretically,
with all the machinery, and the most approved manner
of working it. He should likewise be able to tackle and
work each machine himself; besides which he should
have a thorough knowledge of both Cotton and Yarn,
and be familiar with the different calculations required
in making changes or in starting a new mill. In a
word, the manager should be acquainted perfectly with
all and every detail of the whole business, and to
produce a good yarn, he should have every department
of the mill arranged and worked upon the newest and
latest principles. All unnecessary expenses, whether
by alterations in the plan of the gearing, or arrange-
ment of the machinery, should be avoided, unless such
alterations would improve the productive capabilities of

B
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the establishment, or are absolutely necessary to suit
local requirements. When once a mill has been filled
with machinery, and its arrangements are completed, it
is far better to let it remain so, unless the advantages
that might accrue from alterations are very material.
It is important for the manager to know at all times,
the effect arising from any change in the qualities of
the cotton, the manner of preparing it, or any other
alteration he may have occasion to make in any depart-
ment of the process.

A thorough and perfect system is of the very greatest
importance. = The manager should always have a
mutual feeling and good understanding with the work-
people, and avoid as far as possible being too severe, but
at the same time uphold his legitimate and proper
authority. He should not on any account allow the
hands to be needlessly harassed or unnecessarily
interfered with, so long as they continue to attend to
their work in a proper manner. He should show no
favouritism, but treat them as far as is possible all alike,
and according to their merits.

Unless in extreme cases, fines should be avoided, as
fining the “hands” is a most vicious practice, which
leads to nothing but unpleasantness and ill-feeling. The
operatives as a rule are very unwilling to submit to
. fines, and it is far better to turn them away altogether
than to resort to this mode of treatment. Nothing,
however, but a little tact, and knowledge of them and
their ways is necessary to secure harmony and good-
will all round, for the workpeople as a rule, have a
very fine sense of what is right and just.
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In conclusion, the manager can never have too much
general knowledge regarding the varieties and improve-
ments introduced into every branch of the business.

COTTON.

Cotton is generally distinguished by its colour, and
the length, strength, and fineness of its fibre; besides
which its softness, equality of staple, and freedom from
impurities must likewise be taken into consideration.
Cotton fibres vary from 1-500th to 1-7,200th part of an
inch in diameter, and in a natural state contain from
300 to 500 twists per inch. In length, the staple or
fibres range from 4 inch to 2 inches, according to the
variety of wool to which they belong. In the trade
the many different varieties of cotton wool are known
by the names of the countries or districts where they
have been grown. Our largest supply of cotton comes
from North America, India, Egypt, and the Brazils; in
the order named, and in all these countries the ecotton
plant is cultivated to a great extent. The most valuable
cotton is that known as ““Sea Island,” it is of a very
superior quality, with a staple or fibre from 1} inches
to over 2 inches long. This class of cotton is principally
used for the production of the finest fabrics in the fine
spinning and weaving mills of Manchester and Bolton.
Egyptian cotton ranks in price and quality next to Sea
Island, and is also a very superior wool of a yellowish
colour, with a long and strong staple, but not nearly so
fine and silky as Sea lsland. It is used for the produc-
tion of medium and fine Nos. '
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The Brazilian varieties also stand high in the market,
and rank next to Egyptian.

“Uplands” or New Orleans is a fine, soft white
cotton. It is in great demand for 80-32’s twist, and is
well adapted for making calicoes, velvets, and
fustians.

The British India or Surat cottons are of a lower
quality altogether, but are very extensively cultivated ;
the demand for this class of cotton being for the lower
qualities of yarn and cloth.

In judging cotton the usual way is to take up a
small quantity of the wool and press it gently in
the hand and between the fingers, so as to know
whether it is soft and silky or harsh and woolly,
and watching how far the fibres are elastic or
become entangled. Then with the fore finger and
thumb of each hand, draw the cotton out until you
get a clear staple, and until the fibres arrange themselves
parallel to each other, so that you may know their
average length and regularity. During this process the
regularity, length, strength, fineness, and smoothness of
the material must be carefully noted. If the fibres
are short and weak, the cotton is of a poor quality and
not worth much, as the spinning qualities of cotton
depend upon the length, strength, fineness, and elasticity
of its fibres. Experience has proved that it is a great
mistake to use an inferior or low quality of cotton,
neither the quality nor quantity of the yarn are so good,
and there is a much greater loss in working.  Inferior
cotton also causes the yarn to weigh light and wrap
irregularly, entailing harder work and less wages on the
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operatives, and as aresult much trouble and upsetting of
the whole arrangments of the mill.

FRAUDULENT COTTON PACKING.

The adulteration of cotton, from the United States,
with sand, water,and otherfraudulent foreign substances,
is now carried on to such a serious extent, that it has
become absolutely necessary to take special precautions
in purchasing the raw material. The following remarks
on “Mixing different kinds of Cotton;” “Damp Cotton;”
and “Dust and Sand in Cotton,” may therefore be of
value :—

MIXING DIFFERENT KINDS OF COTTON.

American cotton in the same bale is often of different
staple or fibre. Where the colour of the cotton is
uniform, want of proper sorting, or overginning, will
probably account for cotton of different staple in the
same bale ; but when the cotton is found in layers of
different sorts, as is often the case, the general opinion
is that it is the result of fraudulent admixture of different
kinds of cotton, and does not arise from careless
sorting. The even grading of cotton is very important,
and there is room for improvement in this respect, in
much of the cotton received from America. A better
grading of cotton would be secured, if the plan of careful
Inspection by first purchasers were enforced.



DAMP COTTON.

Very serious complaints are heard on all hands of
unnatural damp in American cotton ; and there can be
no doubt whatever that the packers infuse steam, and
even throw large quantities of water into the cotton
during the process of packing, with the object of aug-
menting its weight. _

All American cotton is now packed with the additior
of water, more or less. No other cotton imported into
England loses weight like American cotton does. When
an excessive quantity of water has heen used, the centre
of the bale is frequently found to be in layers of caked
cotton, very wet, and often highly dis-coloured. In
some instances whole bales have the feel of having been
steamed to a considerable extent before packing ; and it
is g very common thing for this cotton to lose fully 10°/,
in the process of drying.

DUST AND SAND IN COTTON.

Complaints as to the adulteration of American cotton
by the addition of dust and sand are not only more
general than the complaints in regard to the mixing and
damping of cotton, but they are likewise of a far more
serious character. Whether the adulteration consists of
a percentage of sand, or of an equal percentage of
damp, the actual loss is the same in each instance. The
adulteration is flagrant and extensive. Thousands of
tons of white and red sand are purchased every year, at
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the price of cotton, and some concerns have been carried
on at a loss, in consequence of this grievous adulteration
of the raw material. In some instances, the sand is
evidently thrown into the cotton during the process of
packing, in shovelfuls; in many cases, sand in larger
quantities, varying from 20lbs. to 80lbs.,, has been
found in the middle of bales of cotton, and even as
much as 1001lbs. of sand has been found in one bale.
The sand is evidently wet when the bales are pressed,
for in many instances the cotton about the sand is dis-
coloured and caked. Very rarely is a sandy lot of
cotton alike, as regards the amount of adulteration.
Some bales are almost wholly free from sand, some
contain more or less, while other bales are full of it.
In most cases the sand is so evenly distributed through
the bale, as to give to the cotton a deep red colour,
while in other instances, the sand is so very fine and
white as to be hardly perceptible at the first glance,
and it has the appearance, upon examination, of having
been blown into the cotton. In a case of this kind, the
purchaser is able to assess from samples, with tolerable
certainty, the proportion of sand in the cotton he is
buying ; but in many instances the sand varies so con-
siderably, even in the same bale, as to render it
impossible by means of samples, to determine the amount
of adulteration with any degree of accuracy.

In ordinary American the loss is very heavy, little
less in low middling, while middling and upwards show
considerable loss from sand and dust.

The following are the chief varieties of cotton known
in the trade, viz :—
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SeEA Ispaxp.—The finest cotton known, fine silky
cotton, of a creamy tinge, with a long, strong, and
glossy staple.

EeypriaN.—A very superior cofton, yellowish colour,
with a long and strong staple, but not so fine and silky
as Sea Island, and very dirty, no description of cotton
loses less after passing through the operation of carding.

PernAM, MArRANHAM, AND MAcEIO Cottons are of a
superior quality, and are fine rich cream-coloured
cottons ; they rank with Egyptian, but are not so fine.

NEw OrLEANS.—A superior clean cotton, soft, glossy,
and silky, and of a very fair staple, but not so long as
Pernam.

SavaNNAH, MoBILE, AND TExAs are fair coloured
short stapled cottons, and are good for weft ; they are
all three irregular, both as regards staple, cleanliness,
and quality.

West Inp1aN CorToN.—This wool is various in its
qualities, but in general is a strong coarse article,
irregular in staple, &ec.

East Inpranx Corroxs are of a very low quality, and
of very short fibre.

HineeENnegHAUT.—Strong fine fibre, free from leaf,
and does not contain much other dirt but seeds.

OoMRa is a very dry leafy cotton.

BroacH.—Soft silky fibre of a glossy appearance ;
good for weft.

DHOLLERAH—A very dirty cotton of a longish
staple; when cleaned this cotton is very white as if
bleached.

DuaarwrAR.—Dull, dark brown neppy cotton.
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BucHARIAN.—A  very harsh woolly cotton, short
and weak fibre, and completely full of seeds and shell.
 PersiaN.—Similar to Bucharian, but longer and
stronger in staple, and with not near so much seed and

shell.

YARN.

The commercial qualities of cotton yarn are elasticity,
strength, regularity, counts, and colour. All twist
yarns should feel round and sharp in the fingers, and
should be extremely elastic ; weft yarns soft and pliable.
A little age improves all descriptions of cotton yarn.
Yarn (cotton) is a ready absorbant of moisture, and is
greatly improved thereby. The yarn should be
regularly wrapped and tested every day, and the best
way to test it is to take so many cops from each mule,
or so many bobbins from each throstle, independently of
examining the yarn in the hank ; this is far the best, in
fact the only means of ascertaining the true strength,
- regularity, and counts of the yarn ; it is likewise a great
.and very necessary check, for unless there be a system-
atic wrapping and watching of the yarn day by day it is
certain to get wrong, and when once this is the case, it
is a difficult matter to get it right again.

There should also be regular and independent tests
of the yarn—as to its quality, &c.—at the warping
(beam) frame ; when a certain number of cops out of the
whole trial, should be wrapped and weighed (each
cop separately), so as to get at its regularity or
irregularity. It will thus be seen if the yarn comes
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within the range of Nos. usually allowed for variation.
The average counts and average test will also thus be
got at.

~ The weight of waste in winding, and the percentage
of soft cops, will also be made clear ; besides which the
time it takes on the beaming frame to fill a beam will
likewisec come out. This after all is the best test of
the yarn, and although severe, it is mnevertheless
necessary, for if the yarn will beam well it is sure to
weave well.

In the packing of the yarn, the cops should be care-
fully handled, nor should they be too hard pressed in the
skips or barrels. It is a great fault with many packers
to press or stamp the cops down to such an extent that
it becomes perfectly impossible to skewer them, thus
causing much waste. It is also important in packing
in skips that the “bottoms” of the cops be placed next the
skip ends or sides, for when the cop ‘‘ noses ” are so placed
they get turned up, and knocked altogether out of place
and shape, likewise causing much unnecessary waste,
which is indeed a very serious item in a weaving mill.

ON MIXING COTTON.

The first thing to be done with the cotton is to sort
and examine every bale previous to mixing ; the thorough
and careful examination of every bale that is opened
cannot be too searching.  Any bales that are not up to
sample should be put aside for further examination and
consideration as to what should be done with them.
Falsely packed bales, or bales saturated with water, or
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full of sand should be rejected. The mixings must be
made according to the Nos. and quality of the yarn
required, the price at which it is to be sold, and accord-
ing to the machinery with which it has to be made. Tt
is advisable to make the mixings as big as possible, as
there is such great variety in the different bales, and
unless they are thoroughly well mixed together it is
quite impossible to make a nice yarn of uniform quality.

To make up a stack or bing of cotton is a matter of
the very first importance, and should never under any
circumstances be left to careless hands, or to those who
are ignorant as to the serious results of bad mixing.
‘When making up the bing or bunker, the bales that are
to be mixed should.be brought forward one by one,
opened, pulled into small pieces, and spread out equally
over the whole surface of the bing, beginning at
the bottom, and so on alternately, layer above layer,
and should be trampled down exactly in the same
_ manner as building a hay stack. When the cotton
is required it should be pulled from one end
of the mixing, in a regular cut as it were, from top to
bottom. Long and strong stapled cotton is better suited
" for twist ; short and soft for weft; but whether mixing
for twist or weft the cotton should be as nearly equal in
length of staple as possible, for when short and long
cottons are mixed together, the long staple being a
heavier body, tends to throw out the short, and the
varn is sure to be unequal and uneven, &c. - The saying
that ¢ there is a deal of spinning done in the mixing
room ” should be a sufficient proof of the importance of
good mixing.
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Every new lot of cotton should be tried to see what
percentage of loss it contains. A certain quantity is
taken from the middle of each bale until say 100Ibs. is
got together; it is then put through the Opener and
Scutcher. The insides of these machines are thoroughly
well swept out, and the cotton is then put through them,
after which it is again taken and weighed; and the
machines are once more swept out, and all the droppings,
dust,sand, seeds, &c.,that have come out of it are collected
and weighed ; the dust by itself, and the sand, seeds, &c.,
by themselves. These weights are entered in the loss
book opposite the mark of the cotton, so that at any
time it may be seen what the first loss is in the different
kinds of cotton.

It is mnecessary to have the cottons used regularly
entered into a book denominated the Mixture Book. '

THE DIFFERENT MACHINES, THEIR
DESCRIPTION AND USE.

OPENING AND CLEANING MACHINES.

Machines for opening, cleaning, scutching, and
forming cotton into laps, to be fed up to the carding
engines, have undergone very little change in design
during the last few years; but changes have been made
to economise labour by shortening operations, such as
the use of single instead of double machines, and a better

disposition and arrangement of the machines in the
mills,
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THE OPENER.

This is the first machine the cotton passes through,
and as its name implies, it is used to open up the cotton
that is clagged together in hard lumps, so that it may
be easily and equally spread upon the travelling lattice
at the scutcher. The opener also cleans, or knocks out
of the cotton the heavy dirt, such as sand, seeds, &c.
As this machine is considered destructive to the cotton,
it is passed through as quickly as possible. There are
several descriptions of openers ; the principal of which
are Crighton’s Opener, the Porcupine Opener, the
Compound or Combined Opener and Lap Machine. Any
one, or all of these machines are so simple in their con-
struction and details, and their mode of working is so
well known that no elaborate explanation of them is
necessary,

Plate 4 represents Crighton’s Opener. This machine
is now very generally in use, in fact, it has almost
become universal, and it may be said to be almost
indispensable in a cotton mill; especially where the
cotton used is of a dirty nature. Its capabilities of
thoroughly well opening up, and knocking the heavy
dirt out of the cotton are not equalled by any other
opener. It is now made with a patent feed motion,
which is a great improvement on the old system of feed-
ing. The cotton is drawn into the machine, or delivered
from the feed rollers of this apparatus, in a regular and
uniform manner, so that the machine has a better chance
than formerly of doing its work well and thoroughly.
The cotton is far better opened and cleaned, and the
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staple or fibre is not damaged or * curled” as was
formerly the case. The delivery is so regulated that
the cotton is not damaged by being kept too long in the
machine. Upon reference to the plate, this machine,
and its mode of working will be easily understood.

The Porcupine Opener is a first-class machine
for opening clean American cotton, and is specially
adapted for soft cottons;its action upon the cotton
is less severe than the Crighton opener, and the
fibres are therefore less liable to be broken or
damaged. The cotton is fed upon a travelling lattice,
and after passing through the machine, and having been
subjected to the action of the porcupine cylinder, it is
delivered ready for the breaker scutcher in an
undamaged state and beautifully opened. This machine
altogether does its work well and efficiently. Its con-
struction and the construction and working of the
scutcher are on one and the same principle; the only
difference being that in place of the beater in the
scutcher, this opener is supplied with a porcupine
cylinder. These machines are made with one or more
cylinders. The speed of the porcupine must depend
upon circumstances, such as the cleanliness of the cotton,
and when the teeth get broken out or much worn the
cylinder should be re-covered.

THE BREAKER SCUTCHER.

The cotton from the opener is next Weighed, previous
to being put through this machine, after which it is .
spread upon the travelling lattice into a given length,
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breadth, and thickness, and this is called a feed ; these
continually follow each other, so that a continuous web
- of cotton passes through the machine, and is rolled on
to a roller until it be of sufficient size, when the machine
knocks off, and the cotton, which is now called a breaker
scutcher lap, is taken and put on to the finisher scutcher.
The breaker scutcher further opens up the cotton, and
likewise knocks out the sand, seeds, and heavy dirt; to
allow of which being got thoroughly well rid of, the
bars or knives at the back of the beater should be set
pretty well open and at a nice angle. The dust box
should be let down and cleaned or cleared of all dust,
fly, &e., about every two hours. The weighing and
feeding at this machine should be well and accurately
done, and the tenters should be carefully watched to sce
that they do their duty properly, otherwise they get
very careless, and it is then impossible to keep the laps
regular. It is very essentiul to have good drafts in the
scutching.

THHE TFINISHER SCUTCHER.

The laps from the breaker scutcher (say 3 or 4,
according to local circumstances) are now put on to the
travelling lattice at the finisher scutcher; the cotton is
again broken up at this machine, and likewise passes
through in a continuous web, and once more rolls itself
upon an iron roller into what is called a finished scutcher
lap, or breaker card lap. The finisher scutcher likewise
beats out what sand, seeds, or dead cotton still remain
in the cotton, or may have escaped the action of the
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breaker scutcher beater. This machine also helps to
disentangle the fibres, and spreads them out, so that
when the cotton enters the card, it is so separated, that
the card teeth can take hold of the fibres separately.
The beater blades must be set to the feed rollers, accord-
ing to the staple of the cotton ; the bars at the back of
the beater may be set closer than in the breaker scutcher,
as there is less dirt here to be got rid of. Under any
circumstances the setting of the bars must depend upon
the cleanliness or otherwise of the cotton. The dust
box should also be let down and cleared of all fly, &ec.,
about every two hours ; and the flues, as in the breaker
scutcher, regularly and thoroughly swept.

There is generally a patent feed motion attached to
these machines to regulate the weight of the laps; the
great necessity of keeping the laps regular and as near one
weight as possible cannot be too earnestly impressed upon
‘the reader, for upon this point depends the regularity of
the yarn. The doubling also tends very greatly towards
regularity ; but it should be borne in mind that
Egyptian, or long and strong stapled cotton, is only
injured by too much doubling at the scutcher, and does
not require the same amount as American, or short and
weak cotton.

Scutchers have undergone considerable modification
within the last few years, and the general practice now
is to scutch cotton less than was formerly the case.

Plate 5 represents a single beater scutcher
machine, with Lord’s Patent Feeder. This sketch is
simply to show the action of the beater, and the mode of
setting the bars.at the right angle. Everything else
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about this machine is so simple, that no further explan-
ation is considered necessary.

THE CARDING ENGINE.

For low numbers the Roller and Clearer Engine is
generally preferred ; but for medium and fine counts
the Self-Stripping Revolving Flat Card is much more
extensively used. What is known as the Double Engine
is likewise very extensively in wuse, especially in the
Oldham district, for medium and coarse Nos. Some
spinners prefer for medium counts two sets of cards,
i.e., for the breakers, rollers and clearers, and for the
finishers, revolving flats ; cards are also working in some
districts, which consist of part rollers and clearers, and
part flats. In many instances the Combing Machine is
now taking the place of the Finisher Carding Engine,
- and this machine is indespensable when a clear, strong,
and uniform thread is required, as it completely separates
- the long fibres from the short ones, which the Carding
Engine does only partially. Cotton that is to be combed
is opened, cleaned, and carded on the Breaker Card, and
the sliver is delivered into cans. A number of these are
put up behind a Drawing Frame and their slivers
Passed through it to be drawn, straightened, and laid
parallel. By drawing the slivers once or twice through
the drawing frame the loops and kinks are to a great
extent taken out, and less waste is made. About 14
cans of the sliver, thus made on the drawing frame, are
doubled and united at the lap machine so as to form a

C
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lap 7% inches wide, which is then passed through the
combing machine.

The carding engine is the most important machine
in a cotton mill, for it is, as it were, the back bone of
good spinning. Steel instead of iron wire is now gener-
ally used for card teeth. Its advantages over iron are
many; it can be drawn finer, thereby giving a greater
number of points in a given space, and being hardened
and tempered, it carries a finer point; the hard points
keep their sharpness for a longer period, less grinding
is therefore required, it is less liable to be knocked
down, and altogether wear and tear is considerably
reduced. It will thus be seen that steel wire is far
better adapted for doing its work in a satisfactory
manner than iron wire.

The wire should be kept clean, the points sharp, and
set as close as possible to each other without touching.
In cards, whether worked with rollers and clearers,
rollers and part flats, or all flats, the wires should be set
as near as possible all through the card, but not touch
each other. The first three or four flats should be set
rather more on the heel or back of the card for the pur-
pose of detaining heavy dirt.

The carded cotton should be quite clear and free
from all dirt, motes, and dead cotton ; this can only be
attained by having a thorough system kept up of grind-

g, stripping, and setting. The most approved system
is ho"ht and quick carding, so that the engine is not
overloaded, and the wire not surcharged. The card has
then a better chance of doing its work, and the fibres
will not be weakened by being kept too long in the card.
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The less cotton is carded the better, so that the dirt is
taken out, and the fibres laid straight, after which the
cotton by being continued in the cards is only weakened.
The great object of the carding is to draw out the fibres
- from each other; to straighten, clear, and lay them side
Dby side ; to separate the long staples from the short, and
form them into a thread, commonly called an end or
sliver. As the laps run out they should be neatly
pieced up to one another, and the cans should not be
allowed to get choked up, or be too hard pressed.

Good carding is essentially necessary, as itforms the
base of good cotton spinning, and as it is utterly im-
possible to make anything like a nice yarn, unless the
grinding, stripping, and setting be thoroughly well

- attended to, regularly and systematically, the very

~ greatest care and attention should be devoted to this
- most important department. The necessary number of
times to strip each day, or the mnecessary number of
times to grind each week, must of course depend upon
circumstances, such as the quality of the cotton used,
and the hours worked. The following may be taken as
a guide, when spinning 32’s twist out of Orleans, or 36’s
weft out of Savannah, and working say 60 hours per
week :—

Cylinders and Doffers to be stripped every two hours,
and ground every day. Clearers to be ground once a
fortnight, Rollers once a week. Rollers and Clearers to
He set once a fortnight. . The Flats to be ground and
set once a fortnight, and their speed, and the strips they
~ ‘make to be regulated according to the quality of cotton
being put through the Card.  Doffers and takers-in to
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be set regularly every week. The wire should retain in
working a dark clear surface.

It is the card master’s especial duty to look after the
above ; but the manager should have an independent and
regular system of going through the cards himself,

Plate 7 represents a sketch of a breaker engine,
rollers and clearers; and is simply to give an idea of
how the card works, and the way the fillet is put on,
which the points of the wire indicate. The speed of
cylinder, doffer, taker-in, and rollers and clearers are
also given. The cotton passes through the card in the
order shown by the Nos. 1 to 18.

Plate 8 represents a finisher engine with self-
stripping revolving flats. This machine is now made
. with great perfection of accuracy, and supersedes to a
large extent that class of labour in the cotton mill
which is the most difficult to control. The arrows
indicate the direction in which the flats travel.

Plates 9 and 10 are illustrations of Dronsfield’s Patent
Grinding Frame, with dust fan and cover; to grind
two rollers and two clearers at the same time. Grind-
ing roller 12in, dia.; driving pulleys 9in. dia.; speed
300 revolutions per minute. This machine is fitted with
Dronsfield’s patent motion for setting the card rollers in
the centre. Its advantages are—its great simplicity,
perfect solidity in working, and non-liability to get out
of order, ensuring the greatest accuracy in the setting
and grinding of the card rollers. The hand wheel used
for setting the card rollers is shown in the centre of the
machine, above the fan; this wheel actuates a worm
gearing with a segment wheel on the cross shaft; cranks
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are formed at each end of this shaft with blocks fitted on
the crank pins, and also fitted to slide in the slots formed
at the bottom of the card roller steps. These steps are
fitted to slide or turn on a ring which is formed on the
brackets bolted on the frame ends of the machine, and
also on the central studs which hold the brackets and
card roller steps together, the said brackets also carrying
the bottom portion of the cover, so that by turning the
hand wheel the card roller steps at each end are moved
simultaneously towards or from the grinding roller,
ensuring the most perfect accuracy in the setting of the
card rollers, which cannot be obtained when they are
set at each end by separate adjustment.

The emery roller, card roller, and fan are all actuated
by the driving shaft of the machine, so that a single
strap only is required to drive the machine from the line
shafting.

Fig. 1 Plate 11 represents Dronsfield’s improved
Light Grinding Roller for grinding the cylinders and
doffers of carding engines, and is designed with the
object of obtaining a perfectly true emery roller in a
more portable form than that of the ordinary rollers,
The cylindrical portion of this roller is formed of tin
plates stiffened by numerous metal discs, fitted with cast
iron ends and steel shafts, producing a strong, rigid, and
substantial roller, weighing only about one half as much
as the ordinary roller. This is a great advantage, as
- they are more easily carried from one cylinder to another,
and fixed in their places for grinding, the shafts also are
not so liable to be strained. A traversing motion is
fitted on the roller shaft adapted to fit any width of
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grinding step ; the bracket E carries a worm F, gearing
~with a worm wheel. The boss of the worm wheel is
formed as an eccentric, which acts upon the arm G,
fixed to the clipping piece, which can be adjusted to the
‘step H ; the step thus forms a fulerum on which the
“eccentric on the worm wheel acts to move the roller to
and fro. ,

Fig. 2 Plate 11 represents this roller with patent
grooved covering, the object of which is to obtain a
grinding surface more regular in its form, more uniform
in character, and better adapted to penetrate between
the card teeth, so as to produce better points than the
ordinary roller. = In the ordinary covering the grinding
is principally effected by the large grains of emery with
which the outer surface of the roller is covered. These
grains are irregular in form, some being adapted to
penetrate between the points of the cards, and others,
not being so adapted, and as the grains which do not
penetrate, only act on the extreme tips of the card teeth,
they have a tendency to produce hooked points. The
disposition of the grains upon the surface of the roller is
irregular, so that there is no continuous penetration,
and the effect produced by the grains which are best
adapted to produce a point upon the card is neutralised -
by the action of the other grains. As the grinding is
effected by a comparatively small number of grains of
emery, the grains which are brought most into use are
liable to become detached, and the efficiency of the
roller is thereby impaired.
~ In the grooved covering a finer emery is employed
and the coating of emery is moulded into sharp angular
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ridges which extend around the roller. These ridges are
of perfectly regular formation, and the grains of emery
composing the ridges are compactly cemented together,
so that there is less tendency for the grains to become
detached, and the loss of a few grains does not impair
the efficiency of the roller to any great extent. When
in use these ridges penetrate thoroughly between the
points of the card teeth, and being of regular formation,
‘and of a perfectly true circular form, their action upon
the cards is more regular than in the case of the ordinary
covering.

Fig. 1 Plate 12 represents the traversing emery
wheel grinder (Horsfall’s), with the ordinary covering on
the emery wheel.

Fig. 2 Plate 12 represents the traversing emery
wheel grinder (Horsfall’s), with the patent grooved
covering on the emery wheel.

- These grinders are most accurately made, and are
fitted with an improved die or fork for traversing the
emery wheel, so that they are much more durable, and
do not wear away against the slot in the tube.

Plate 13 represents an improved form of grinding
roller for cards. The difference between this roller
and the ordinary construction of long rollers for
grinding is that the former is spaced at intervals by
having a spiral groove, nearly two inches wide, formed
in the emery covering. It is found that this very simple
expedient throws the dirt and hard substances out of the
card with greater facility, neps and small lumps of
cotton, which sometimes roll about between the roller
and card being easily removed. The spiral groove also,
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as will be seen by a little study of its action on the wire,
is a kind of additional traverse motion, which in con-
junction with the ordinary traverse has the tendency to
produce a sharper point on the wire. This it will
accomplish in less time than is required by a plain roller.
Another result of the use of the groove is that it keeps
the card wire cool and of the right temperature, by
reason of the current of air generated, which becomes
specially desirable for the tempered steel wire cards now
coming so largely into use.

DronsriELp’s PATENT Ervastic COVERING FOR
EMERY ROLLERS.

The improvement consists in first covering the rollers
with a foundation of india-rubber, one quarter of an
inch in thickness, and fastening on the emery with an
elastic cement, so as to secure the elasticity through the
emery covering, the rollers thus covered present a
slightly yielding surface to the cards, touching them
more gently, which is found to be an advantage over the
dead, unyielding surface presented by the ordinary
covering. The rubber is a permanent covering, and does
not require to be renewed when the rollers have to be
re-covered with emery.

If the filleting becomes dry and hard it will be
necessary before using it to keep it in a damp place
until it becomes sufficiently pliable to bend easily, and
when the covering of the roller is completed the roller
should be kept in a warm place until the covering is
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sufficiently firm. This elastic covering for emery
rollers cannot be too highly recommended.

REe-CoveriNng RorLErRs witH EMERY.

It is of the utmost importance that emery rollers
should be covered perfectly true, and with a good sharp
and even grinding surface. In re-covering a roller
first paste well all over its surface with cement (boiled
oil and white lead), then put on the cloth or thick coarse
calico, in a similiar manner to clothing an ordinary card
roller. Let this dry thoroughly and get perfectly hard,
and then glue well all over its surface, and drop on the
first coat of emery, after which keep the roller slowly
turning for an hour or so. The next day glue again well
all over this coat, and drop on the second coat of emery
in the same manner as the first, and keep the roller again
turning slowly for an honr. After a reasonable time
put the ¢ cutter” to and varnish, when having put the
roller by for a time, it will be ready for use,

Plate 14 is an illustration of Dronsfield’s patent
card mounting machine, for mounting card fillets
on the cylinders, doffers, &c., of carding engines, a
portion of which is represented by the cylinder F, and
the framing on which it is mounted. The card is passed,
teeth upwards, through an open trough D, for the
purpose of guiding it on to the cone drum, which has
three divisions, A, B, C; A being 6lin., B 7in., and
C, 74in. in diameter. The card first passes over division
A, then over a curved plate E, which is shaped so as to
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pass it on to B, and then to C, which delivers it to the
cylinder ¥. The object of varying the diameter of the
drum divisions is to obtain an increasing tension on the
card fillet, and it will be seen that the second division
of the dfum being greater in diameter than the first, it
will require a greater length of card to coverits surface,
and so will draw the card over A more rapidly than the
revolution of A itself. = A, offering some resistence, -
stretches the card, and this process being repeated over
the third division C, a very strong tension is obtained ;
~ and so gently is this done, step by step, that the most
delicate card cannot possibly be injured. The tensionis
all put on the back of the card, and is increased or
diminished by altering the position of the weight on the
lever G, which presses on the card passing through the
trough D. The drum, which revolves freely as the card
passes over it, is covered with leather, so as to hold the
card firmly; it is mounted on a carriage H, which is
fitted to slide on the bed K, across which it is moved by
means of the screw L, driven by the chain pulley O, and
also when required by the handle M.  The cylinder F
is turned by means of the double purchase jack U,
which also actuates the chain pulley, giving motion to
L by a change wheel, the size of which is governed by
the width of the card fillet required to be wound on the
cylinder. . For example: if the card is 1lin. wide the
change wheel will have 32 teeth, that is one tooth for
each 1:32nd of an inch, and therefore 1} inches of card
will require 48 teeth, and 2 inches 64 teeth on the
change wheel. This arrangement of wheels will cause
the sliding carriage to move along the bed a distance
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equal to the width of the card while the cylinder is
making one revolution, and thus the card is wound on
the cylinder with mechanical accuracy, and with an
unvarying tension throughout. One man only is required
‘to turn the handle R, which actuates the whole machine.

‘When required, the bed K can be used as a rest for
turning up wood rollers and cylinders. The drum must
then be removed, and the slide rest X, carrying a turn-
ing tool, substituted.

The prevalent method of mounting fillets on cylinders
is very unsatisfactory unless done with very great care.
It is as follows :—The fillet is taken from a can, passed
round a man’s body, afterwards under and over two
bars placed on the engine framing, thence on to the
cylinder or doffer, as the case may be. Another man
slowly turns the cylinder (or doffer), and the card nailer
himself guides the fillet on to the cylinder (or doffer),
and here and there drives in a tack to secure it. Fillets
as a rule are put on very tightly, the tension is applied
by the man around whose body the fillet passes, leaning
backwards from the engine, and as a matter of
course, the tension is greatly increased by the
friction between the fillet and the bars mentioned. The
-tension put on can only be regulated by the merest
guess work, and as a result the clothing is laid on
irregularly, too tight in some places and too slack in
others. Very often the stress put on is in excess of the
strength of the fillet, which consequently gets broken.
Besides this varying tension, the fillet in this plan of
mounting, has furthermore to undergo some rough
handling, and its teeth get damaged in consequence.
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THE DRAWING FRAME.

The sliver from the carding engine is next taken to
the drawing frames, where a number of ends, say six or
eight, are put up together, and then doubled and drawn
through the rollers, in order to equalise the sliver, and to
straighten and lay the fibres parallel and in a longitudinal
direction. Upon a proper arrangement of the drawing
and doubling the particular quality of the yarn in a
great measure depends. By passing the cotton between
two pairs of rollers, and making the front ones revolve
faster than the back ones, it may be drawn to any
extent required ; therefore the effect produced by the
relative motion of the rollers is called the draft. When
there is a sufficiency of doubling at the most suitable
departments of the process, and when the fibres are
well straightened and drawn, the yarn will be more level
and even, as well as stronger and smoother. The draw-
ing sliver should be delivered from the front roller as
clear and level as a board, and the drafts should be
nicely and equally arranged. Short and weak cotton
requires less doubling and drawing than that which is
long and strong; weft requires less doubling than
twist.

The rollers and flats should be kept clean, and the
leather rollers should be well and accurately covered
and kept in good working condition. The saddles and
weights should be accurate, and both front and back
stop motions should be in perfect working order. The
sliver is generally passed through three heads of draw-
ing, and in changing, the change ought to be made
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between the first and sccond rollers, as the greatest
amount of elongation takes place here.

Figs.1 and 2, Plate 15, shows the gearing for connect-
ing the four lines of bottom rollers, the whole being at the
driving end of the frame. By this arrangement each
roller starts simultaneously, thus securing a more equal
drawing of the sliver, and also doing away with cut
places when the frame is started after a broken sliver
has been pieced. The front and back rollers are con-
nected by a crown wheel arrangement; and the second
. and third rollers are connected with the back roller by
separate and distinct carriers, either of which may be
altered without affecting the speed of the other roller.
The wheels and pinions are of much larger diameter
than formerly, by which means a finer variation in the
weight of the sliver is secured. When the draft is
altered no difference is made in the intermediate drafts,
and the operation of changing is altogether simpler than
in the old plan with the connection at both ends. The
bottom rollers are case-hardened, and are therefore
better able to resist the severe strain put wupon
them.

On referring to Figs. 3 and 4, Plate 15, it will be seen
that the gearing has a much stronger and better support
than formerly, thus producing a better quality of work,
through the drawing operations being made smoother
and easier. The front stop motions are most sensitive
and quick in action, thereby preventing much waste,
and producing far better work. The back stop motions
likewise act with great precision when an end or sliver
breaks, stopping the frame before the broken end reaches
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the back roller, and thus enabling the tenter to piece
the end, before it has disappeared between the rollers
(as shown at B in Plate 16). The arrangement which
causes the front and back stop motions to stop the
frame, is called the knocking-off motion, and is shown
at Plate 16. It is very simple and easy in its
action, and needs very slight force to make it act; it
acts rapidly, and is not liable to derangement. The
eccentric C gives the reciprocating motion, to the
inclined rod D. The slot E at the upper end of this rod
is oblique to the length of the rod ; the projecting snug
at the middle of the rod is for liberating the bar F out
of a notch, at the proper moment. A lever fastened on
the oscillating shaft G carries a stud, which fits into the
oblique slot E in the rod D ; the weighted lever H also
fixed on the shaft G keeps the stud pressed against the
outer end of the slot, so that the shaft G is rocked by
the reciprocating movement of the rod D.

The knocking-off action may be illustrated by the
back stop motion, Plate 16. The sliver in passing
over the spoon or tumbler B is seen broken, and the
spoon being liberated, the weighted lower end drops, and
comes in contact with an arm projecting from the back
of the shaft G, thereby arresting the rocking of the shaft.
The stud E thus comes to a standstill, and the rod D
continuing its reciprocating motion, the oblique slot
causes the upper end of the rod to rise upon the stud,
and so brings the projecting snug against the bar F,
which now being lifted and liberated from its notch,
shifts the driving strap from the fast to the loose pulley,
and so stops the frame.
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The front stop motion is also seen at Plate 16. At
J is a funnel-shaped guide through which the drawn
sliver passes on its way from the front roller to the

calendar rollers, K. The sliver of course enters at the
' large end of the funnel, and passes out at the small end.
The guide J is carried on the front end of a lever: and
the back end I being the heavier, it naturally tends to
tilt the guide upwards. The reciprocating rod L is
connected with an arm on the oscillating shaft G, and
has a notch in its front end. The heavy tail I of the
~ guide lever, when liberated by the breaking of the sliver,
drops into this notch, thus arresting the motion of the
rod L, and therefore of the shaft G and stud E. This
brings the stop motion D F into action, and immediately
stops the machine.

A can stop motion is now in use for stopping the
machine when the front or receiving can is full. This
dpparatus consists of a false bottom N, to the coiler
wheel M, Plate16. The plate N forming the false bottom
is weighted by a ring above, which is varied in weight
to suit the hank sliver. The finer the sliver, the finer
the ring, and vice versa. Fine drawings will not admit
of being pressedin the cans so tightly as coarse drawings.
When the can is filled sufficiently to lift up the loose
plate N close to the coiler-wheel M, the vertical stop S
is raised in front of the end of a reciprocating bar P,
connected with the oscillating shaft G, and the machine
is stopped as before described. It is of great advantage
to put the same length of sliver into each can, so that
all will run out at the same time, when put up to the
second or third heads, or at the slubbing frame. The
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tenters then know which cans require replacing without
looking into more than one. When the quantities in
the cans vary, they have continually to look after them,
or the frames will stop very often. Another great -
advantage of the can stop motion is that it prevents the
cans from being choked up, thus the sliver is not
damaged, nor are the coiler tops broken as in the old
system. The work of the tenter is more systematic, and
a greater weight is got through the drawing frame, with
at the same time a slower speed of the front roller.

SLUBBING, INTERMEDIATE, AND ROVING
FRAMES.

These three machines, which intervene between the
drawing and spinning, are for the purpose of reducing
the drawing sliver into the form of a thread or rove of
the required fineness, preparatory to its being spun into
yarn. To make good rovings is a most important object
in cotton spinning ; they ought to be uniformly level and
even, and should be equally twisted all through. The
slubber is the first machine where the fibres, in their
progress from cotton to yarn, receive any twist. The
only twist required is just sufficient to enable the
roving to draw off nicely, and to give it the necessary
strength. The amount of twist must obviously depend
upon circumstances. The drafts should be set out
nicely and uniformly, not too much in one frame or too
little in another, a single draft should in no case exceed
one in six. The rollers, as in the drawing frame, must
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be set according to the staple of the cotton. To ensure
good spinning it is most essential to have good roving—
level, even, and equally twisted all through. Loose
bossed top rollers are now almost universally used in
the drawing, slubbing, intermediate, and roving frames.

To ensure a clear yarn, the rollers should be in good
condition, and kept clean and well oiled. To pro-
duce clear yarn the flats and flyers should be continually
picked and cleared of all flat dirt and fluss. The
machines should be thoroughly well cleaned every
Saturday, and the differential box opened, cleaned, and
oiled. ‘'The iron rollers should be taken out and scoured
regularly, stands cleaned, and inlaid with pure tallow.
All the driving wheels and boards around them, gearing,
shafts, &c., should likewise be regularly cleaned, and
new tallow laid on the necks of the shafts, &e.

These machines are now made with better and surer
winding apparatus than formerly, with stronger spindles,
steel flyers, and single pressers, case-hardened rollers,
stopping and lock motions, &e. As to whether the
bobbin or the flyer should lead, there is now only one
opinion, and that is in favor of the bobbin leading.
With the bobbin leading, the work of the differential
motion is increased, so that it is absolutely necessary
. to have a better control over this apparatus. To meet
this requirement the cone drums are made of larger
diameter than heretofore, besides which they are driven
much more rapidly, and are placed further apart, thus
‘giving a longer strap, and therefore more uniform
winding, with less strain on the strap.  As the spindles
are driven by tooth and pinion, through a range

D
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of wheels direct from the frame shaft, they must start at
one and the same time with the shaft, and a little before
the bobbins ; the differential apparatus is the medium
through which the bobbins receive their motion, and not
being positive, on account of the cone drum strap, cannot
take up the backlash so quickly.

With the flyer leading there is a tendency to stretch
the roving. When the bobbin leads the ends slightly
slacken, but are at once taken up when the bobbins have
got fairly into motion. Through the increased speed
of the spindles, and the almost universal use of single
pressed flyers, it has become necessary to strengthen the
spindles, so that they may be better able to stand the
extra work, and better withstand the extra wear and
tear. Long collars have become very general, and the
spindles are thus better able to stand the strain of the
comparatively unbalanced single pressed flyers. It is
proved by experience that better work can be produced
from the single than from double-pressed flyers; more
especially when making a fine hank roving. Where
true excellence alone is required, or for a very fine hank
roving, flyers without pressers, for soft bobbins, are
used ; but the perfection of modern flyers, and the
necessity of keeping down the cost of production, have
led to the introduction of pressed bobbins up to as fine
as a 24 hank roving. The pressed bobbins contain more
than double the quantity of roving, and there is much
less creeling required in the after processes. The best
flyers are now made of solid steel, are much lighter,
and will stand a finer polish. They are also free from
cracks inside their hollow leg. Any roughness inside
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the legs catches the fibres of the cotton, makes bad
work, and causes the ends to be continually breaking.

Machines, of course, have long been made to stop
when the right amount of roving has been wound on
the bobbins, and they are fitted with a lock-motion, as
shown at Plate 17, by which, after stopping, the
tenter cannot set the frame on again, until she has
doffed, until the empty bobbins have taken the place of
the full ones, and until all is made ready for a fresh
start. ~Before this motion was applied the tenters
frequently set the frame on again after it had been
stopped in the ordinary way, by holding the strap on the
fast pulley, until the bobbins were filled to the full
extent allowed by the flyers, without breaking the ends.
This of course made very bad work, the roving became
ragged and stretched, and the flyer legs were much
strained and thrown out of balance.

" This lock motion, Plate 17, is controlled by the
rack of the cone motion. C C are the top and
bottom cones for driving the ¢ jack-in-the-box;” the
strap A is moved along them by the forks F'F, which are
fastened to one end of the rack D, sliding in a grooved
rail E. At the other end of the rack is an adjustable
bracket B.  Gearing into the rack D is a pinion on the
vertical shaft G, at the top of which is a cord pulley.
The weight H suspended from the cord tends to turn
the shaft G and its pinion, and so to make the rack
travel towards the cones. At the bottom of the shaft G
is the ratchet wheel J, controlled by the “box of
tricks.” This apparatus allows the ratchet to turn on its
axis, through one tooth, at each rise and each fall of
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the bobbin lifting rail. Each rise and each fall of
this rail corresponds with one layer of roving wound on
the bobbin. The strap A thus gradually traverses from
one end of the cones to the other, by means of the motion
of the shaft G, communicated to the rack D. The
ordinary setting on rod M M slides endwise in the frame,
and is connected with the strap-guider of the fast and
loose driving pulleys; N N are the ordinary handles
used by the tenter for starting and stopping the frame;
and K is an arm fixed upon the setting-on rod M. 'The
slide bar I 1, sliding in fixed brackets, has two notches
in it, I and L, and carries a projecting lug P, to which
is hooked one end of a coiled spring (shown broken), its
other end being hooked to the fixed bracket T on the
frame ; the spring therefore tends to pull the slide bar
I L towards T, into the position shown by the dotted
lines. Catches ready to fall into the notches I and L
are carried upon arms turning loose on a centre-pin,
fromswhich is also suspended the lever R. On this lever
is a stud S which is suitably placed for acting on the tail
ends of the catches, and shown holding the left hand
catch clear above the slide bar I.  The parts are shown
as they stand, just before the lock motion comes into
action. The right hand catch is resting in the notch L
of the slide bar, thus preventing the spring from moving
it.  When the bobbins are full the bracket B will have
pushed the lever R far enough aside, as shown by the
dotted lines, to lift the catch out of the notch L; thus
releasing the slide bar, and allowing the spring to pull
it towards the right hand, and with it the setting-on rod
M, by means of the arm K, and so to shift the driving
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belt from the fast to the loose pulley, and stop the frame.
The tilting of the lever R, as shown in dotted lines,
removes the stud S from contact with the tail end
of the left hand catch, and allows this catch to fall into
the notch I of the slide bar, thereby locking the slide
bar in the position indicated by the dotted lines. The
left hand catch and the upper part of the lever R are
enclosed within a box, so that they cannot be tampered
with ; an inside view of the cover of this box is shown
above it in the drawing. It is therefore impossible to
set the frame on again until the catch has been dis-
engaged from the notch I, by winding the rack D back
again, ready to commence for a fresh set of bobbins.

The production per spindle of these machines is
greater than formerly, and a far better quality of work
is turned off, besides which a tenter can watch more
spindles with more ease and at the same cost. The
machines work with far less breakage, and it is a very
common thing for a set of bobbins to be filled without a
single end breaking.

It is now generally admitted that a fair and moderate
speed of spindles is most economical, and produces the
best quality of work with a minimum of waste. The
high speed of spindles attained some little while back,
with its attendant waste, and inferior work, has gradually
given way to more moderate rates of speed. The trite
but true saying that work spoiled in the card room
cannot be mended in the spinning is a good guide to go by.

Explanation of the Sun and Planet, or Differential
Motion :—This motion works. on the frame shaft, the
twist half being made fast, while the other half that
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drives the bobbins is loose; on each half is fixed a
wheel of 36 teeth, and instead of coming into contact
with each other, there is a centre bevil wheel of 120
teeth fitted loosely on the shaft, and working right
between the twist and bobbin halves. These two halves
of the differential motion are set opposite to one another,
and close up to the sides of the centre wheel. Between
the spokes of this centre wheel are two other mitre
wheels, therefore, when the two halves are set close up
to the centre wheel on each side, the four mitre wheels
are all brought into contact with each other, and as the
half that is made fast to the frame shaft revolves with
the shaft, motion is transmitted to the half that drives
the bobbins, by means of the wheels that are fitted
between the spokes of the centre bevil wheel of 120 teeth.
Now, if the centre wheel remains stationary or moves
round with the iwist half, it is evident the bobbin half
must be carried round at the same speed. On the other
hand, if the twist half stands still, and the centre wheel
revolves, the mitres between the spokes of the centre
wheel revolve round the wheel of the twist half, at the
same time moving the bobbin half in the same direction
as the centre wheel, at the rate of two revolutions for
every revolution of the centre wheel, so that the variable
speed of the bobbin half is entirely effected by the
motion of the centre wheel. TUnless the centre wheel
stands still, or revolves at the same rate as the twist
half, the motion of the bobbin half canrot be the same
as the twist half. If the centre wheel rovolves in the
same direction as the twist half, the bobbin hall will
lose two revolutions on the twist half for every revolu-
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tion of the centre wheel, but if the centre wheel revolves
in the opposite direction, it will gain in the same pro-
portion, therefore, the taking-up of the bobbin is
regulated by the motion of the centre wheel, and this
motion is regulated by means of the cone.

One tooth of the rack wheel is shifted every time
the bobbin rail goes up and down, and at every shift
the cone drum strap is moved further on to the thick
part of the cone; consequently the speed of the bottom
cone decreases more and more, as the strap is worked or
moves up the cone, and being connected with the centre
wheel by a range of other wheels, it drives the centre
wheel either faster or slower, and with it the bobbins.

Tuar Rack WHEEL should be set with the button to
% tooth, otherwise the ‘“ends” at one change will be
slack, and the other change will be tight.

In left-handed speeds the bobbin leads. In right-
handed speeds the flyer leads. For moving the rack
(for cone strap) more or less, change the wheel on top
of upright.

For moving the “ hanger bar” quicker or slower,
and thus altering taper of bobbin, change the wheel on
the bottom of the upright. To make taper of bobbin
longer or shorter, change the taper wheel.

TaxING-UP.—Always have the drum straps be-
ginning level with the ends of the drums, and also have
the frame beginning the first “row” on the bobbin,
exactly the proper tightness. This is done by the wheel
on the end of the cone drum, or the wheel on the top of
the upright. Regulate the remaining ¢ rows” on the
bobbin by rack wheel.
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To MAKE THE BOBBINS AN EXACT TAPER.—Run the
lifting rail to the exact centre of the bobbin; move the
hanger bar backwards and forwards, to see that the
reversing screws do not dip ; if they do, move the hanger
bar bracket higher or lower, as the case may require.

Flyer leading: to make bobbin lead. Alter the
wheel that works under the drum-end wheel to work
above, thus causing the revolving plate wheel to run
the reverse way. At the same time be careful to
change the bent lever for a straight one, so as to
counteract the reversing bevils, as they also are driven -
by the drum-end wheel.

In changing hank roving, if you cannot alter the lift
enough by the lift pinion, change the wheel on the bottom
of the upright. Ta lift quicker use a larger wheel.

If the twist wheel is too large to gear, then change
the top shaft wheel.

The differential motion consists of the following
wheels, viz. :—a mitre wheel of about 7in. diameter,
fastened on the frame shaft, working into two other
mitre wheels of the same size, carried by the central
bevil wheel of 120 teeth. The two mitres gear into
another mitre wheel fastened on the end of the socket,
which runs loose on the frame shaft, and conveys the
motion to the bobbin shaft by a spur wheel, made fast
on the other end of the socket, driving through two
carrier wheels, one placed on the joint pin of the dog-
leg lever, and the other placed so as to gear into the.
joint pin wheel, and the wheel on the end of the bobbin
shaft. The bevil wheels of 60 teeth on the bobbin shaft
gear into the bobbin wheels of 21 teeth, which would
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make the same revolutions per minute as the spindles,

if the centre bevil wheel remained stationary, while the

other part of the machine is in motion, consequently no

winding-on whatever could take place ; but if the central

bevil wheel be allowed to move in the same direction as

the frame shaft, then one revolution of the central bevil

wheel will have the effect of slowing the motion of

the socket two revolutions. How much must the

central bevil wheel be allowed to move to give the

bobbins the correct number of revolutions, that they

ought to go slower than the spindles for the proper

faking up of the roving as it is delivered by the front

roller, without straining the rove? If the top cone be

526,655 inches diameter, and makes 265 revolutions per

minute, how many revolutions per minute will the

bobbin cone make at 323,345 inches diameter? The

answer is 432, and this is the speed requisite for the first

layer on the bare tubes of 11,875 inches diameter.
Details of Plate 20.

Driving cone.

Driven cone.

Back bearing for cone rack.

4. Cone rack.

5 & 6. Bearing and rack for hanger bar.

7 & 8. Back shaft and rack wheel.

9. Hanger bar bracket.

10. Hanger bar.

11 and 20. Reversing motion levers.

12. Reversing wheels.

13. Wheel driving cannon (lifting wheel).

14. Frame driving shaft. -

Sl i e
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Tare CoxNEs.

The two cones are formed on the same parabolic
curve of mathematical correctness, but the reverse of one
another ; the driving cone is hollow in its length, the
driven bulges ontwards in its curved line. Without this
curvature it would be impossible to get correct or
accurate winding except at the commencement and
finish of the bobbin, in fact, the curvature is essential to
make compensation for having an equally divided rack.
If the cones were a straight taper, the winding would be
too keen when the strap arrives at the middle of the
cones, and would therefore cause the roving to be
stretched.

THE COMMON FLY THROSTLE.

The yarn produced from this machine, from its
strength and smoothness, is extremely well adapted for
warps. In thethrostle frame the spindles on both sides
are driven by cotton bands from the tin roller, extend-
ing from end to end of the machine. On the one end
of the tin roller are the fast and loose driving pulleys,
and from the tin roller shaft motion is conveyed to the
iron rollers by a range of wheels and pinions. Theroving
in passing through the three sets of rollers undergoes a
draft of from say 5 to 8 inches—according to circum-
stances; it is now twisted by the flyer and wound on to
the bobbin. The thread itself is of sufficient strength to
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bear the drag of the bobbin, and the velocity of the
bobbin is retarded by friction, which can be increased
or decreased to any degree that may be required, by
means of washers of cloth, and being thus retarded, the
thread, by the motion of the flyer, drags the bobbin
round after it with a velocity equal to the difference
between the speed of the flyer and the length delivered
by the front rollers. The flyer is fixed on the spindle,
and the flyer legs, which are solid, are twisted at their
“lower extremities, somewhat like a cork-screw. 'The
thread is put through the guide wire, which keeps it
~ steady, and conducts the yarn to the bobbin. The flyer
in revolving rapidly communicates twist to the yarn.
The bobbins rest on the bobbin rail, and are retarded by
washers from revolving with the same velocity as the
flyers, the thread is therefore wound on to the bobbin as
fast as delivered by the front roller, whilst the lifter or
traverse rail ascending and descending by a regular
alternate motion, fills the bobbin equally from end to
end. This alternate motion of the traverse rail is accom-
plished by means of a heart, and is called the heart
motion ; it is extremely simple, and can be understood
at a glance. The highest range of counts spun on the
common throstle is 84’s and 36’s, and very few of the
latter. The yarn produced is stronger than that pro-
duced by the mule; but a throstle spindle cannot
produce the same weight in proportion as a mule spindle.

When spinning from 40’s to 50’s on the common
throstle, most spinners have their own special weight of
bobbin, which they find from actual experience suits
their particular description of yarn, and it is rarely
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found that two spinners use bobbins exactly alike,
although spinning the same counts. The quality of
cotton, strength of yarn, the twist and description of
drag cloth—cotton listing is used by some spinners—
have all to be considered, in determining the pattern of
bobbin to be used. It is also usual when spinning these
Nos. on the common throstle, to comb as well as card
the cotton, and put it through an extra drawing frame
and second intermediate. The heat of the room should
be about 75 degrees Fahrenheit, if it gets below this,
the rollers begin to lick, causing more breakage and
waste.

Any one of the six bobbins in Plate 21 may be used
when spinning from 40’s to 50’s out of long stapled
cotton; but of course the diameter of the spindle blade
-should be borne in mind when ordering bobbins, on
account of the size of the hole in the bobbin, and
because a larger spindle exerts more force on the bobbin,
and consequently the bottom flange of the bobbin must
be slightly larger to counterbalance the effect.

No. 1 represents an ordinary throstle bobbin (2in.
lifs, spindle %in. dia.) for 32’s/34’s American twist.
By reducing the drag from 1j{in. dish to 1§in. or 1$in,,
making the top head J}in, thinner, and keeping the
barrel of the same diameter, it is possible to spin
40’s/45’s on this bobbin.

- No. 2 represents a bobbin used by some spinners for
40’s to 50’s, and can be recommended for a trial.

No. 8 represents a bobbin which can be highly
recommended for fine counts. It will be found to
answer very well for average 45’s.
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No. 4 represents a very suitable bobbin ; it will be
observed that the drag is even wider than the ordinary
bobbin (No, 1) for 82’s; it has also a metal bush in the
bottom, which further increases its drag power ; the top
head being smaller reduces its weight a trifle, and causes
less vibration in working.

No. 5 represents a bobbin used for spinning 40’s to
50’s twist from long stapled cotton. The bore is for
over jjin. diameter of spindle, consequently it necessitates
the drag being wider, as the spindle exerts more force
than will be produced by a 5in. spindle.

No. 6 represents a bobbin which is greatly in use for
fine spinning. The bushes being so short, the spindles
will have very slight power over the bobbins, therefore
the drag will be stronger.

N.B.—When spinning these fine Nos. on the throstle,
in consequence of the fineness of the yarn, a light
bobbin is required, with a very small drag; the larger
and heavier the bobbin used the smaller diameter of
drag is necessary.

Tae ComMon Fry THROSTLE, WITH ASHWORTH’S

Loxe COLLAR APPLIED.

Counts. Lift. Speed of Spindle.
14's to 20’s ...... B8Lin. ... 5,500 to 6,000
16’s to 24’s  ...... 3-in. ...... 5,800 to 6,200
20’s to 30’s  ...... 23-in. ... 6,000 to 6,300
26’s to 36’s 2L.in. ...... 6,000 to 6,800

The speed of the spmdle must depend upon the quality
of the cotton used, and the amount of twist required in
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the yarn. If the counts range from 12’s to 34’s, and
average 24’s, the 1ift should be say 22in.; it is better to
adopt a long lift for coarse Nos., and thus save time in
doffing.

The spindle wharves are lin. diameter, and with
1th inch diameter, the tin roller—9in. diameter—should
make about 730 revolutions per minute to give 5,900
revolutions to the spindles.

The bobbins fit loosely on the cast iron shells, so as
to allow for the swelling that might take place in the
wood, from dampness, &c. The bobbins should be
rubbed well inside the barrel with clean melted tallow,
so that they may drag the shells. The collars should be
well oiled, and between the collar and shell should also
be well oiled before starting. When spinning from
14’s to 20’s a round washer cloth of 2in. diameter is
required ; but when spinning from, say 20’s to 36’s, no
drag cloth is necessary. If a stronger drag is required
for coarse Nos., such as 10’s or 12’s, a continuous drag
cloth, as used in the ordinary throstle, will be necessary,
and the holes must be made a little larger than the
shell, so as not to bind the shell.

In setting the collars, they should be set at half
lift. The fly wheel, 22in. diameter, is indispensable to
the successful working, in order that the frame may be
stopped gradually, as the bobbins have a tendency to
over run the spindles when the frame is stopped
suddenly, owing to the lightness of the drag. The
following are the advantages of Ashworth’s improved
patent long collar, over the ordinary short collar, when
spinning counts up to 32’s twist :—
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1. The yarn is superior in quality.

2. Can spin with less twist in.

3. Production of yarn some 25% over ordinary
throstles.

4. 'The waste, which is a most important item, is
less than on other principles.

5. Nearly double the quantity of yarn put on a
bobbin than ordinary throstle bobbins.

6. The bobbins holding nearly double the quantity
of yarn, fewer piecings and winder’s knots, also a
- saving in the winding and doffing.

7. The saving in the bobbins is very considerable—
a most important and expensive item-—and the wear
and tear of the frames is less than on the ordinary
throstles.

N.B.—42 hanks of 20’s and 32 hanks of 32’s per
spindle are being got off per week of 561 hours.

THE SELF-ACTING MULE.

(Prarr’s.)

In this machine the fine roving from the roving
frame is drawn and spun into yarn of the required
fineness. The rollers are set according to the length of
the staple, and the amount of twist put into the yarn is
regulated and determined by circumstances, such as the
length and strength of the staple, whether twist or weft,
counts, and according to order. In the mule the yarn
is built on the bare spindle in the form of a “ cop,” and
in such a manner as to throw little or no stress upon it,



48

therefore this machine is used for spinning fine Nos.
The yarn is also dragged, the amount of drag required
is greater or more in long than short stapled cotton.
The carriage recedes from the rollers as fast as the
reduced rovings are delivered, the spindles at the same
time revolve rapidly, and communicate the twist to the -
yvarn. The distance which the spindles recede from the
rollers is called the stretch, and when the spindles
recede faster from the rollers than the yarn is given out,
it is called the gaining of the carriage. When spinning
fine Nos., the rollers stop, after delivering a certain
length of yarn, but the carriage continues to recede,
and the spindles go on revolving; and even when the
. stretching is completed the spindles continue still to
revolve until the right amount of twist has been put in
the yarn. As little twist as possible is put into
theé yarn before the jacking commences, only just
sufficient to keep the fibres united, therefore a great
amount has to be put in after the rollers have stopped.
This naturally tightens the yarn, and unless the tension
is reduced, the yarn is liable to break before the required
amount of twist has been put in. In former times it
was customary to cause the carriage to move inwards a
little, in order to ease the tension of the yarn; this had
the desired effect; but it shortened the stretch, and the
carriage was difficult to regulate. Now, however, in-
stead of moving the carriage, the rollers are made to
revolve, and to deliver a small quantity of roving, at a
rate which can be varied at will, whilst the extra twist
is being put into the yarn, and the result is very
satisfactory. It is also customary when spinning out of
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long stapled cotton, to cause the rollers to deliver from

three to four inches of roving during the run in of the

carriage, whilst the spun yarn is being wound on the

, spindles, and it is found that both the spinning and the
© yarn are greatly improved thereby.

In the self-acting mule there are two fallers, one
the under or counter faller, with the wire beneath the
jra,rn, and some 2% inches below the spindle points; the
other with the front or winding faller about 1} inches
above the spindle points.

The back shaft causes the carriage to recede from
the rollers, and when the receding carriage has reached
its final or outermost position, that is, at the end of the
stretch, and when the right amount of twist has been
put into the yarn, the driving strap is shifted from the
fast to the loose pulley, and the reversal of the tin roller
causes the spindles to turn in an opposite direction, thus
uncoiling the spiral of yarn that is coiled upon the bare
spindles, above the top of the cop. The backing off
now takes place, the counter faller rises, and at the same
time the winding faller is brought down, and the wires
of the two come in contact with the yarn, and acting
against each other, regulate its tension and prevent it
from slacking or snarling. During the return or run in
of the carriage the yarn is wound upon the cop in the
peculiar form given by the shaper.

The governor motion regulates the position of the
-quadrant nut, causing it to work up the screw of the
.quadrant. This serew is now made taper, and the entire
‘motion is very reliable and accurate. The rail regulates
-from the shoulder to the nose of the cop, and the plates

E
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regulate from the shoulder to the bottom of the cop.
The copping rail rests at each end on the front and back
copping plates. In Plate 22, the loose front incline, 4
is jointed to the copping rail at 6; its other end rests on
the additional front copping plate 5, which is fastened
to the ordinary front copping plate 2. The front and
back copping plates, 2 and 3, are attached by the rod,
13, and through the revolutions of the shaper screw the
plates recede, causing the rail to fall. The lower the rail
goes the higher the faller rises; and whatever bevil the
copping rail may have, will be the length of the chase
given to the faller.

Tar BackiNg-0FF MOTION.

The operation of this motion is regulated automatic-
ally to suit the position of the cops at every successive
stage during their formation, from winding the first
stretch of yarn on the bare spindles, at the commence-
ment of the cop, to the winding on of the last stretch,
when the cop is completed. The copping apparatus is
the controlling agent for regulating this motion, and is
made with a separate loose front incline, and governed
by the additional front copping plate. With the copping
rail in one solid piece—as was formerly the case—only
two points were capable of being adjusted to the exact
positions required ; but with the loose incline all the
positions are regulated ; the advantage of the latter over
the former, is the very important one of being able to
‘regulate the precise position of the faller wire when the
faller is locked. In the hand mule, when the spinner
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had depressed the faller to the proper position for
winding, and uncoiled the exact or right amount of
yarn from the bare spindles, he arrested the operation
of backing-off and commenced the winding on. This
accuracy could not be attained with the copping rail in
one solid piece, for the amount of inclination was
determined by the conditions required to commence the
cop on the bare spindles. At the commencement it
was necessary to make the chase of the cop as short as
possible, so as to prevent waste in the after processes.
‘When the copping rail was set fo its proper place at the
commencement of the cop, the position of the faller
wire was determined, and set at the position to suit the
requirements of the operation; but immediately upon
the winding part of the copping rail becoming more
inclined, to enable it to wind a longer chase, then the
front incline assumed a less inclined position, thereby
leaving the faller wire, at the time of the faller locking,
in a worse and worse position at each successive stretch
or draw, until the chase has attained its greatest or
‘maximum length, and had begun to be gradually short-
ened again. 'With the moveable front incline its position
can be so nicely and accurately regulated that the
operation is an exact counterpart of the hand spinner’s
work, and by the use of the automatic apparatus for
tightening the backing-off chain, in conjunction with
‘the loose incline on the copping rail, the amount of yarn
uncoiled from the spindles is regulated to suif the
position of the faller wire at the termination of the
backing-off. 'When once set this apparatus needs no
further attention.
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Prarr’s BACKING-OFF CHAIN TIGHTENING MOTION.

‘When the carriage is coming out the winding faller
is generally about 1} inches above the spindle points;
this is also the position of the parts immediately before
the operation of backing off the spiral of yarn that is
coiled upon the bare spindles, above the top of the cop.
The reversal of the tin roller causes it to uncoil this
yarn from the spindles, and also brings into action the
parts which pull the faller wire down. It is evident the
spindles begin to move before the faller wire is brought
into action, as the tin roller must make some little
movement before the backing off click can take hold of
the ratchet wheel. TIn addition to this the spindles
continue to uncoil the yarn during the time the faller
wire is moving from its position above the spindle points,
auntil it touches the yarn. It will therefore be seen that
a certain length of yarn will be uncoiled from the
spindles before the faller wire can overtake the yarn.
The spindles thus have a considerable start, and at the
.completion of a set of cops this loss of motion or behind-
handedness of the faller wire produces very bad results.
In the case of a cop with its nose only £ of an inch from
the spindle points, the loss is nearly one half the entire
-motion of the faller wire, which moves as far before it
touches the yarn as it does after, so that it becomes
necessary to have the backing off chain tight in order
that it may act on the faller as quickly as possible ; and
the backing off snail is made as large as possible, and
©of the proper form, so that the faller wire may act on the
yarn at the earliest moment, At the gommencement of
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a set of cops the conditions are very much more favour-
able; for although the space actually passed through by
the faller wire, before it touches the yarn, remains con-
stant, it bears at the commencement a very much
smaller proportion to the entire distance passed through
by the wire before the faller locks, than it does at the
completion of the set of cops; consequently the back-
off chain has to be slack at the beginning of a set of
cops, otherwise the speed of the faller wire would force
the yarn down the spindles faster than it would uncoil;
and would thereby break the thread. Hence the back-
off chain having been adjusted to the proper length for-
backing off nicely at the commencement of the set of
cops, it is desirable gradually to tighten or shorten it as
the cop increases in length ; until at the completion of
the cop the chain is almost tight. By this means the
backing off can be adjusted all through the set, so that
it corresponds at every stage with the exact require-
ments of the case; the nose of the cop is preserved in a
‘properly firm condition, and neither too much nor too
little yarn is uncoiled. Next to winding the yarn
properly on the cop, this is the most essential condition
in making a good cop.

In Plate 22, the backing off finger (7) has fastened
to it one end of the backing off chain (8), and the other
end of this chain is fastened to the backing off snail (9).
The backing off tightening chain (10) has one end
fastened to the snail (9), and the other end to the bell
crank lever (11). The tail end of this lever is seen
resting on the short incline (12). This incline is
Pastened to the copping plate connecting rod (18), and
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moves upon a plate fastened to the floor, and as the rod
moves backwards during the formation of the cop, the
incline goes with it, thus bringing the higher part of
the incline (12) under the tail of the lever (11), causing
it to turn in the direction shown by the arrow, and so
pulling the chain (10), which, acting on the snail (9),
takes up the slack of the backing off chain (8).

The incline (12) is made so that it can be varied to
suit the particular requirements of various kinds of
mules. The absolute amount of tightening depends
upon the setting of the incline, or upon the difference of
level between its two extremities; and the rate of
tightening at different parts of the incline depends upon
the form of the outline. By varying the form of the
incline the action on the chain can be varied to suit any
circumstances. When once set the apparatus needs no
further attention. At the commencement of a new set
of cops the copping plates are wound forward again to
their original or proper places, the incline goes with
them, and the backing off chain is restored to its normal
slackness.

Where this apparatus is at work, it is found that
very much fewer noses, or points of cops, are halched or
entangled.

Prarr’s Avromaric NosiNg MoTION

(See Plate 23.)

Is a great improvement on Roberts’ old winding
apparatus., The only variation in the action of Roberts’
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quadrant was caused by the nut that worked up the
screw of the quadrant arm, as it moved through the
governor motion further outwards, from the centre of
the quadrant, to suit the increasing diameter of the cop,
until it had reached its full diameter. If the spindles had
been of equal thickness where the cop is wound on to
them, the winding on would have remained, in each and
every stage, equally good ; but this is not so, the spindles
are taper, and as cops are now made much longer than
formerly, it has become necessary to have a longer and
stronger spindle, and consequently an increase in the
amount of taper, the points of the spindles being always
of the same diameter. As the cop bottom increases in
diameter, the quadrant nut works up the screw of the
quadrant arm, thus decreasing the speed of the spindles,
as they wind on the larger diameter of the cop; but
imparting the full terminal speed to them, when
the winding reaches the nose of the cop. In
Roberts’ quadrant there was very little, if any, variation
between the final speed, and the commencement on
the bare spindles. Now, the winding part of a cotton
mule spindle tapers from % to 1-16th of an inch in
diameter ; and as it is most necessary in making a good
cop to wind the nose, at each successive stage, equally
close and firm, the winding ought to be gradually
modified, so that the terminal velocity of the spindles
may be increased in the same ratio as their diameter
decreases. This object is attained by Platt’s automatic
nosing motion, in conjunction with the scroll on the
end of the winding-on drum; the velocity of the
winding increases, in the same ratio as the diameter
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of the seroll from which the winding-chain is uncoiled
decreases.

- Plate 23 shows the automatic nosing motion
in conjunction with the winding apparatus. One .
end of the winding-chain (6), instead of being simply
attached as it formerly was to the quadrant nut, is wound
upon the boss of the ratchet wheel (1), the other end
is fastened to the scroll end of the winding-on drum (7),
which scroll increases the speed of the spindles, when
the faller rises to the small end of the nose. At the
other end of the winding-on drum is a twitch-nicked
pulley, in which runs a band, fast at both ends; this
band winds the chain on to the drum.

On the shaft of the ratchet wheel (1) the scroll (8) is
fixed, and the other chain (3), coiling on to it, passes
under and over the pulleys (2 and 4), and then under
the swing pulley (9), its other end is attached to the
bracket (11), which works on the shaper screw (20) of
the copping motion.

The quadrant nut working wup the screw in the
quadrant arm as the cop bottom increases in diameter,
the slack in the chain (3) is soon taken up, after which,
the further the nut works up the screw, the further the
chain (3) draws the bottom of the lever (13) inwards. As
the carriage returns the bracket (17) comes into contact
with the arm (16), and shoves the lever (13) out again ;
this action pulls an amount of chain (3) off the scroll (8),
thereby turning it round, and winding on the ratchet
wheel (1) a length of winding chain (6), which would
otherwise remain coiled on the winding-on drum (7).
In consequence of the ratchet wheel in the quadrant
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nut thus taking up from time to time a length of
winding chain about equal to the increasing distance of
the nut from the quadrant centre, the length of chain
left coiled on the winding-drum at the end of each
inward run of the carriage will remain nearly the same,
until the cop has attained its full diameter, the quadrant-
nut having then reached the farthest extremity of its
travel along the quadrant-arm. The nut (12) on the
shaper screw will now come in contact with the sliding-
bracket (11), and will draw it inwards, together with the
chain (3) and lever (18); in so doing it must draw a further
length of chain (3) from the seroll (8), thus winding more
‘of the winding-chain (6) on the ratchet-wheel (1), and
therefore cause the winding-chain (6) to unwind from
the scroll end of the winding-on drum. As this move-
ment is repeated at each successive stretch, more and
more of the scroll part of the winding-on drum is
brought into action, until at the completion of a set of
cops, as much of the scroll has been utilised as the
circumstances of the case require.

A represents the position of the nut, &ec., at the
commencement of the cop.

B when the cop-bottom is completed.

C at the finish of the cop.

Plate 24, Figs. 1 and 2, shows that the cam shaft
receives its motion from the backing-off wheel. )

Plate 25 shows the taking-in motion. No. 1 is the
end of the lever that works in the cone; No. 2, the lever
that works the drawing-out catch box; No. 3, the
sw1ve1 joint connectmcr scroll and takmg—m lever with
lever.2; No. 4, the bowl and set screw for regulatmg
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the lever for back shaft catch-box; No. 5, the taking-in
lever; No. 6, the taking-in contact ; No. 7, the taking-in
cone; No. 8, the winding-on scroll; No. 9, the scroll
bevil ; No. 10, the drawing~in scroll ; No. 11, the scroll
shaft ; No. 12, the connecting rod from taking-in lever,
to rod for holding-out catch ; No. 13, the footsteps for
upright for taking-in friction; No. 14, the upright of
do.; No. 15, bevil on do. for do.; No. 16, the spiral
spring.

RoLLEr DEeLIVERY MOTION.

On the back shaft there is a clutch-box, one part of
which works loose on the back shaft. On the outside of
this loose part is a wheel of 18 teeth, working into a
carrier of 57 teeth, which drives a wheel of 53 teeth on
the front spindle; on the inside of this loose part are
eight clicks.  On the other part of clutch-box (inside),
which is keyed on to the back shaft, there is a click-
wheel. When the carriage is going out, these clicks are
out of gear, and therefore do nothing, but when the
carriage returns to the roller-beam (back shaft running
in opposite direction) the clicks are thrown in gear, and
give motion (roller delivery motion) to the rollers.
This motion is generally used when spinning long-
stapled cotton, and the roller delivers from three to four
inches.

Tue SNARL MOTION,

On the front spindle is a catch-box, inside one-half
of this catch-box (which works loose on spindle) is a
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¢ disc” with two recesses; the ¢ disc” is fast on front
spindle, On other half of the catch-box (also loose on
the spindle) there are two nugs which work in the
recesses of the disc. "When the catch-box goes in gear,
it works the half that is loose, and causes the rollers to
revolve. TFor the ‘““snarl motion” the recess is made
much larger, and the nugs having so much more play,
prevent the rollers from starting until just after the
carriage has started. -

TerE JAcKING MoOTION

Continues the outward run of the carriage, after the
rollers have ceased to revolve, in order that any thick
places occurring in the yarn may be made uniform with
the rest ; its effect being that wherever there is a thin
place in the thread, the greater portion of the twist
runs into that part first, and thereby renders it more
difficult to be elongated than the thicker parts, which
are thus drawn down. The amount of jacking intro-
duced varies from four to five inches, according to the
staple of the cotton; the longest admitting of the
greatest amount of jacking. The ‘ sun and planet ” is
the best system, as the stoppage of the rollers is more
gradual by this motion than by any other.

Tae WinpiNeg MOoTION.

An improvement in the winding motion has been
effected by a change in the manner of engaging the
click with the click-wheel on the shaft of the tin roller
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(6), Fig. 1, Plate 26.  Formerly the movement of the
carriage (8) at the commencement of its inward run
by means of the winding chain (2) drum (4), and spur
wheel and pinion, caused the loose click-plate, carrying
the click—catch, to turn on the shaft, and by means of
the click-spring to make the click-catch engage the
teeth of the click-wheel. But as the carriage moved
inwards a little further on some occasions than on
others, before the check—catch could engage the teeth
(owing to the teeth not being always in the same
relative position to the click), this caused the winding
to commence in some runs later than in others. This
was very objectionable, because the yarn would be very
liable to form into “snarls” when the winding com-
menced later than it should have done. '

To remedy this defect, the click (5) Fig. 2, can now
be engaged before the carriage (3) actually begins its
inward run, by a very simple contrivance; consequently
the same amount of motion is imparted to the spindles
in each inward run, after the cop has attained its full
thickness, except what is gained by the acceleration due
to the nosing motion. In the old arrangement the click
was engaged by the click moving round the click-spring,
which at the moment was stationary. In the new
arrangement, -the spring is put in motion, whilst the
click is stationary, one arrangement being thus the
converse of the other. = For this purpose the pivot
round which the click-spring rotates, instead of being as
hitherto a portion of a fixed bracket, is now the centre
boss of a lever (7), which swings loosely on the shaft of
the tin roller (6), through a small arc. This lever is
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actuated at the proper time by a finger fixed on the
connecting-rod (8), which lifts the ¢ holding-out catch ”
(1). This rod receives its motion from the *taking-in
lever,” as it puts the taking-in friction into gear; and
by means of the lever and spring puts the click into gear
with the click-wheel; this stops the click, and on the
carriage moving inwards.the winding-on commences.
By this means the winding is more uniform in its action,
the yarn is subjected to less strain, and it is kept freer
from snarls. :

The “ middle drawing-out apparatus,” which greatly
increases the steadiness of the mule carriage, consists of
an extra * drawing-out scroll” on the back-shaft, op-
posite the middle of each half of the carriage; from
each of these scrolls a band is connected with the car-
riage, in the same manner as at the middle of the head-
stock, and at the out ends of the mule, except that the
bands are here passed under the carriage. Another
improvement in the back-shaft, is the connection
hetween it and the shaft of the taking-in seroll. Formerly
the carriage was pulled in from the head-stock only,
that is to say, from the middle of its length ouly, and
the ends of the mule were kept something like parallel
‘with the middle part by means of squaring bands. =By
connecting the back-shaft, when the mule is going in,
‘with the taking-in scroll shaft, by means of extra
scrolls. and bands, the back shaft receives a motion
exactly similar to that imparted to the middle of the
‘carriage. It is converted into a taking-in, as well as a
drawing-out shaft, and the motion of the carriage is
kept steady by six bands, instead of two as formerly.
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The ¢ cam-shaft” is one of the most important
features of the self-acting mule. In its best form it is
worked by a friction box, which permits of the quickest
velocity of rotation, and at the same time, whilst it is
sufficiently positive or unyielding for the work it has to
perform, is not liable to break the rigidly connected
parts in case of derangement. For medium counts it is
now almost universally used with two changes, the other
changes in the action of the mule being effected with-
out its intervention. Thus the two former systems are
combined—namely, that in which all the changes were
made by the cam-shaft, and that in which no cam-shaft
was used. The great desiderata are reliability and
rapidity ; and those have been attained to a remarkable
extent, yielding a regularity of production unknown in
former times.

The general parts of the mule are made much
stronger than formerly. Rim shafts now revolve at as
high a speed as 650 revolutions per minute, driven by 41
and 43 inch straps. The rim-pulley being 15-in. dia.;
or, 392 feet circumference, this gives 2,550 feet per
minute as the speed of the strap,

The backing-off, taking-in, and cam-friction clutches
have been enlarged to give them greater controlling
power. The rods, levers, &c., have been strengthened,
to enable them to distribute properly the greatly
increased power represented by the increased breadth
and speed of the driving belt.

The spindles are now made capable of revolving up
to 9,000 revolutions per minute, with cops on them 20
to 256% heavier than those formerly made.
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Mules now work much more steadily and quietly—
and are far less subject to stoppages from breakdowns,
and are far better able to stand the strain of the extra
work, Whereas, in former times, 24 hanks per spindle
per week of 60 hours, spinning 32’s twist, was considered
good, the present production of a modern mill, working
561 hours per week, is from 28 to 30 hanks per spindle,
same counts. The quality of the yarn spun is fully
10% Dbetter as to strength.

The number of workpeople required for a pair of
amules containing, say, 2,000 spindles, is the same as
before. The cops are made so much larger, that fewer
doffings are required for the same length of yarn; but,
taking the increased production into consideration, the
actual amount of doffing labour is about the same.

The head-stock being much improved in its automatic
movements, the “minder” can devote his attention more
to piecing ends, and looking after the younger pieces.
Altogether the self acting mule may be described as one
of the cleverest and most wonderful pieces of mechanism
in existence. Messrs. Platt Bros. & Co. have succeeded
in producing a head-stock renowned all over the world
for its marvellous accuracy and perfection.

Tee Rassera Rine THROSTLE.
(See Plate 27.)

(HowArD AND BULLOUGH’S.)

For some years past the impression has been
strengthening that in one branch of cotton spinning,
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and that a most important one, the Americans had sur-
 passed us in this country. We with our strong
conservative tendencies adhered to the old fly throstle.
Its speed is slow, its power is excessive, it is wasteful
in oil and flannel, and its production is small. But it
was thoroughly established, thoroughly understood by
our work-people, and perfected to the fullest extent
that its principle admitted of. The Americans clung to
the ring throstle. 1Its speed was high, it required little
power to drive it, its production was great. But it, up
till a very few years ago, was not so thoroughly
ﬁeveloped and matured as the fly throstle was. Hence,
in actual results, it did not show much advantage over
the fly throstle.  But its principle had in it abundant
promise of advantage, if it were successfully developed
and fully matured. During the last few years the
Americans have thoroughly succeeded in doing this.
'So complete has been the victory of the ring throstle,
‘that it did not stop at beating the fly throstle, and it is
now successfully competing with the mule, and in some
instances it has actually beaten the mule itself out of
the field for twist. The Sawyer spindle marked a great
advance on all past ring frames. The margin between
what existed and what was desirable, was much narrowed
by the Sawyer ring spindle. That margin has again
been very much narrowed by the Rabbeth ring frame,
which scarcely leaves any room for opponents of the
principle to hang their objections on. Its peculiarities
are, first, the Tubular Bolster, which ensures perfect and
safe lubrication, at'the least cost in oil. The tube being
filled with oil, and the spindle itsell being put in the
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tube, the bearing parts are actually submerged in oil,
and therefore lubrication is guaranteed. It is not as in
the common spindle, that neglect of oiling, once
or twice every day, would be serious; it is not
even as in the sawyer, where the oil is put in at the
bottom of the bolster, and if all is in perfect order,
and clean, the spindle itself will cause it to rise to the
“top of the bolster. 1t is not dependent on constant da i'ly
vigilance, and the greatest care to secure safe lubrication;
but this object is perfectly secured with less than
ordinary care and attention. Indeed, it is so well
secured, that only by wilful neglect can lubrication fail.
This is an all important quality—an indispensable
quality—to the continuous and successful running of
these ring spindles, at speeds ranging from 7,000 to
9,000 revolutions per minute. The tubular bolster being
filled with oil, at the foot of the spindle, and the upper
bearing of the spindle in the bolster are completely
submerged in oil, and it is not left to chance whether
the oil finds its way to the right place or not. This
tubular bolster holds an ample supply of oil for months,
and therefore no damage will result if months
elapse without oiling being dcne. But the oil
must be kept 