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PREFACE.

N the preparation of Volume II., Worsted Preparing and
Spinning, 1 have included on the nineteen pages,
273-282 and 316-324, the subject matter originally
written by the late Mr. M. M. Buckley, though both
these sections have been re-written and the diagrams
relating to the same, re-drawn. ‘

For the remainder of the book—practically the
whole volume-—the writer is alone responsible.

As in former publications I have followed my
natural inclination for treating somewhat exhaustively
one definite section of textile work. This volume is
confined to wool combing and its subsidiaries—back-
washing and finishing gills or top making.

Of the wvarious types of wool combing machines
in use to-day, the author has devoted the most time and
space, and given priority to the Noble Comb, because
of its extensive use and adaptability to all kinds and
qualities of wool.
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In a period of 20 vears, 18g1-1910, at least 75%, of
the patents applied for on combing related exclusively
to the Noble Comb, which fact incidentally demonstrates
the great practical and commercial importance attached
to this machine by makers and users as compared with
all other types.

During recent years an increased amount of attention
has, however, been directed to the various types of
the Heilmann model.

An enormous amount of attention to detail has been
expended on the Noble Comb by an equally large
number of persons either engaged in its production or
its application to the purpose for which it was designed.
The combined result has been the production of a
machine of great efficiency.

It is only when the various details of the comb are
considered that it is possible to appreciate its mechanical
value and the immense amount of ingenuity expended
upon it. In the more important sections of the Noble
Comb where several ways or means of clothing the same
principle are employed, more than one method has been
supplied by the author for purposes of comparison, by
which means only it is possible to truly estimate the
value of any mechanism. All the essential principles
of combing will be found discussed under the Noble
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Comb, the treatment of which in this volume is probably
the most exhaustive yet published.

In the description of other combs my object has
been to explain the chief principle, functions and points
of difference together with ,the specific use of each
particular machine and not to amplify every detail of

mechanism, nor unnecessarily repeat factors common to
the Noble Comb.

The subject matter relating to the Noble, Lister and
Heilmann combs is the product of many years practical
acquaintance and experience in teaching the principles
of these machines, in addition to which the writer has
inspected almost every patent specification from the
Cartwright era to the present time.

Incidentally, there are many very good inventions
buried in the patent records which have never yet
experienced the light of practical application.

Very considerable importance is attached to the
necessity of obtaining a complete understanding of
any machine employed, on the principle, that the more
thoroughly the mechanism is understood the more
completely will all its possibilities of production be
utilised. An imperfect or superficial knowledge fre-

quently leaves the owner or user stranded and virtually
the slave of the machine.
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In illustrating and describing the different mechan-
isms, the plan has been adopted of giving a general
introductory description of the variety and complexity
of the parts in relation to the object and action of each
machine. The illustrations are likewise first introduced
in perspective and aftetwards prepared in detailed
sections. This method of treatment is primarily helpful
to those who desire to study the consecutive details from
the feed to the delivery end of the machines. It is
also useful for reference to practical men who desire to
consult the specific sections.

Attention has been given fo improvement in the
details of mechanism, since it is the details which
chiefly contribute to produce perfection. In every
attempt to bring a technical work up-to-date there is
always the risk that such sections may be short lived,
hence, in this treatise, they are necessarily few. Visits
to machine works and combing sheds have been made
for the purpose of examining any modified or improved
detail of mechanism before its inclusion in this volume.

There are frequently examples of mechanism which,
though not meeting with immediate favour and popular
approval, nevertheless possess very many points of
mechanical merit, which render them worthy of a
permanent record, if only to form the basis for further
rescarch,
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No time, thought, labour or expense has been spared
to make this treatise, not only justify its title, but
thorough in its detail, adapted to the requirements of
modern practice and helpful to the reader and student
who seek for a consecutive knowledge of the principles,
theory and general practice. Incidentally, the author
has endeavoured to make the work suggestive and
generate thought. The knowledge or conveyance of a
simple practical fact has little value until clothed in
theory. The chapters on the Set Over and Theory of
Pinning and the defects of dabbing mechanism are
examples to wit.

It is only by meditation that a subject really becomes
known. An appeal to practice is not always a very

satisfactory way of assessing the value of any principle
or movement.

To Mr. John Robinson, Mill Manager, Denholme,
who has rendered invaluable service in the preparation
of this volume, my thanks are especially due.

_ F. BRADBURY.
BELFAsT.
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CHAPTER XXI.

INTERMEDiATE PROCESSES BETWEEN
CARDING AND COMBING.

GILLING AFTER CARDING AND PREPARATORY
TO COMBING.

HEN the wool which has been carded comes from

the carding engine, it is passed through one or

two gill boxes for the purpose of straightening out the

fibres which may be lying across the sliver. This is a

comparatively easy task, as complete separation of the

fibres having taken place on the card it is only a matter

of drawing them through the combs of the gill box, and

of ensuring by suitable drafts that they shall take their

places along with the others in a position ready for the
ultimate combing.

In the treatment of short wools, however, it is
frequently necessary to pass them through the additional
operation of ‘‘ backwashing,” an operation which, in-
cidentally, is seldom required for prepared wools.

BACKwWASHING.—ITs NECEssiTY, OBJECT,
AND PRINCIPLE.

During the passage of the wool through the carding
process and other operations subsequent to the wash
bowl, it becomes more or less soiled, owing to the
accumulation on the fibres of oil and fine metallic dust
from the card pins.

2
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The cleanliness and colour of the wool are matters
of the utmost importance to the top maker, when the
material has to be sold in the top or dyed in the slub-
bing. Itis, therefore, frequently necessary to re-cleanse
the wool before passing it forward to the combing pro-
cess. This operation is designated dackwashing. So far
as the spinner is concerned, the process is of very
doubtful utility, because back-washed wool never spins
so well as when it has not been so treated, nor can as
high counts be obtained. The amount of waste at the
subsequent processes is also increased materially. To
the top maker or comber, on the other hand, it is of
great value, since it enables him to get a better colour
and more lustre. These qualities materially influence
the market value of the top; and no doubt he would
immediately assert that unless he did backwash his
carded wool he would find some difficulty in selling it.
Dyed slubbing is generally backwashed in order to re-
move any loose colour which may be adhering to the
fibres. In the case of white wools or those which
exhibit a yellowish tint, the opportunity is often taken at
this stage to tint them with some aniline dye, such as
indigo purple, methyl violet, or any suitable acid violet,
which optically combining with the yellow, results in a
very light grey being produced, much less apparent to
the eye. Itis obvious that the effect thus produced will
be fugitive and will disappear when the cloth or yarn is
scoured.

As an alternative to neutralising the natural tint
of the wool, it is frequently permanently destroyed
altogether by the process of bleaching. This consists in
passing the slivers through a solution of chemical sub-
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stances which oxidise the pigmentary matter present,
the effect produced being permanent. For this purpose,
hydrogen peroxide, sodium peroxide or sodium thio-
sulphate is available.  Of these, the first is most ex-
tensively used. To bleach the wool perfectly by these
agents is a somewhat lengthy operation, requiring
generally from six to twelve hours, according to the
character of the fibre ; but very good results have been
produced by passing the sliver through a dilute solution
after it has been well scoured in the first and second
sud bowls. In this case additional substances were
added in order to render the action more rapid.

In a pure state, hydrogen peroxide is a colourless
fluid of a syrupy consistency, and yields, on decom-
position, about half its weight of oxygen, which is the
agent by which the bleaching is performed. It readily
mixes with water, and is obtained commercially as a weak
solution of from 3 to 6 per cent. As sold, it frequently
contains impurities which influence its stability, but this
may be reduced by storing in a cool, dark room.

Sodium peroxide is a yellowish solid which is soluble
in water with evolution of oxygen and heat. -If kept
perfectly dry it is comparatively stable, but when moist-
ened it readily parts with its oxygen. This substance
requires careful storing, as it absorbs moisture, and in
this condition its action is such that it easily ignites
paper, a circumstance which may produce serious results.

Briefly the process of backwashing consists in passing
a number of slivers as they come from the previous
operations through a trough containing a sud of hot
water and soap, and since the fibres are in a loose state,
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this sud removes all impurities as well as the oil which
may have been used before to assist the working of the
wool. As the wool is {ed into the machine it passes
through this sud trough and over heated cylinders. These
cylinders are made of copper, and their temperature and
speed are so regulated that the wool shall come off them
dry, after which it passes through a screw gill box similar
to those already described, but made part of the machine
so that any interference with the fibres in passing through
the sud trough and over the cylinders will be again
reduced, and the fibres brought back to their parallel
position. In addition to the gill box there is usually an
oiling arrangement which, when desired, puts a sufficient
quantity of oil on the wool to assist in the subsequent
operations of combing, drawing, and spinning.

BACRKWASHING MACHINES.

A backwashing machine is compgsed essentially of
three parts :(—(1) scouring tanks; (2) drying arrange-
ments ; (3) a gill box. Two or more scouring tanks are
employed according to the manufacturer’s requirements.
The drying arrangements consist of a series of hollow
brass or copper rollers, having one of their ends free so
as to facilitate the placing of the wool in position. Asin
all cases when the nature of the operation necessitates
heat being used, it is essential, in order to obtain the
best results, to have some means of readily ascertaining
the temperature at which the work is being carried on.
A thermometer should be fixed in some convienent
position, so as to prevent the steam being turned on and
off in a haphazard way. Some makers have adopted
this plan with very beneficial results, and there is
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vertainly no reason why it should not be universally
used.

The gill box in this machine is provided with a
balling head, or press rollers which conduct the sliver
into a can.

During recent years great advance has been made in
improving and perfecting backwashing machines, es-
pecially the drying part. In machines of the modern
type hot air is forced or drawn through the back-washed
sliver, instead of employing steam-heated cylinders for
drying the material by direct contact as heretofore. .

STEAM-HEATED CYLINDERS AND CONTACT
DryInG.

It is proposed only to refer briefly to the older prin-
ciple of steam drying, for purposes of education, and to
record the lines of development and progress, and because
many machines built on this principle are still in use.

In all backwashers designed to clothe the above
principle of drying, the washed sliver passes over a
number of steam-heated cylinders, and consequently the
fibres on the outside of the sliver are dried by direct
contact with the cylinders; but since wool is a poor
conductor of heat, the interior fibres are less rapidly and
thoroughly dried than those on the outside, which
frequently results in discoloration or scorching, and
weakening of the outside fibres, whenever attempts are
made to dry the material quickly by forcing larger
quantities of steam through the drying cylinders.

I.—Indirect Steam Drying.—This principle com-
prises drying with one large steam cylinder and a
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series of small ones. Fig. #1 is a transverse sectional
illustration in elevation of the sud bowls and drying
cylinders. A shows one of the guide pins used for
conducting the sliver B into the nip of the feed rollers ¢,
from whence it passes into the first sud bowl p, which
contains a large press roller E, driven by frictional
contact with five or seven small rollers F, in turn posi-
tively driven. The sliver B passes between the nip of
these rollers which are rotating in the * scour,” so that
it is successively immersed and squeezed, and thereby
receives what is termed a ‘“ wet nip.”’ It is urged by
some combers that this not only cleans the wool more
completely, but that it also causes it to become more
lustrous than when it is omitted. This probably results
from the fact that when wool is saturated with heated
water it becomes softened and swells. . If in this
condition it be passed through a pair of press rollers, the
fibres will become flattened, and consequently their
reflecting surface is much increased. There can be no
question but that the treatment which occurs in this
bowl will effectually cleanse the fibres from adhering
grease and dirt. After leaving the last of the series of
preliminary rollers E and F, it is re-saturated and passes
forward to the first pair of heavy press rollers G, which,
being also weighted by levers, weights, and springs,
can be so regulated as to exert much pressure and
so remove the surplus moisture. As in all types of
backwashing machines these rollers are provided with
the ordinary ratchet catchbox arrangement to prevent
any trouble arising through lumps or uneven places.
From here the sliver is passed on to the second sud
bowl H, near the bottom of which are placed the im-
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mersion rollers 1, under which the slivers are passed to
keep them in the scour, and then through the second
press rollers ¢!, after which they are taken round the
drying rollers K, so that all the surplus water shall be
driven off. These rollers are one of the special features
of the machine.

They are arranged in pairs, as shown in the illustra-
tion, around a large steam-heated cylinder 1, generally
about 16}in. diameter, and 3oin. “ face.” The small
drying rollers K are attached to a steam chest at the back
of the machine. Their internal construction is such that
instead of the sliver being brought in contact with a
directly steam-heated surface, a cushion of air is inter-
posed between the steam-heated chamber and the outer
shell around which the wool passes. The arrangement
is shown at Fig. 72, where 0 is the steam chest, suitably
provided with inlet and exit pipes. Attached to the inner
side is the roller chamber k! which is a cast iron shell
having a short journal p at its free end, to support the
revolving cover roller XK. At the steam chest end is a
collar @, and upon this and the journal p the loose jacket
K is free to rotate. The course of the sliver is indicated
by the dottedline B in Fig. 71, from which it will be seen
that the centre cylinder L does not come in contact with
the wool, its function being to furnish heat, in order that
both sides of the sliver may be dried as it passes forward.
After leaving the drying rollers, the wool is passed
through a gill box of the ordinary form, provided with
the calender roller and balling head. The back rollers
of the machine are indicated at M, and the front rollers
at N. An oiling motion, similar to that illustrated at
Fig. 56, Vol I., is placed over the fallers, and the
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remarks made in that connection with regard to the
nature of the oil used are equally applicable at this stage.

II.—Contact or Direct Steam-Drying.—This prin-
ciple consists in drying with steam cylinders of uniform
diameter, and is illustrated diagrammatically at Fig. 73,
which is a sectional elevation of the arrangement of the
cylinders. A indicates the first wash bowl; B the first
squeezing rollers ; ¢ the second sud bowl, and B! the final
squeezing rollers. D indicates the drying cylinders,
which are charged with steam ; E the gilling section of
the machine, and F the sliver.

The chief feature of this machine is the steam-drying
cylinders p; which are usually five to seven in number,
and seventeen to twenty inches in diameter. The sliver
passes alternately over and under the cylinders p, with
which it is in contact, as indicated. Each cylinder is
provided with separate pipes and valves for inlet and
outlet, so that one or more may remain idle at will.
Further, the supply of steam can be regulated to the
required heat so as to dry the material without scorch-
ing. In some instances the metal of the cylinders is
very thick, the object being to avoid too high a tempera-
ture.  This also facilitates the storage of a greater
quantity of heat and so counteracts any tendency to
sudden variations of temperature, which would result in
scorching or unevenness of drying. In other machines
the cylinders D are constructed on the double shell
principle, like the cylinders &, Fig. 72.

GILLING AFTER BACKWASHING.

The gill box at this stage serves the double purpose
of opening out the fibres which have become somewhat
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matted by their passage through the scour, and of im-
proving the appearance of the wool. This is the primary
object of this operation and great care should be taken
to secure its attainment. The same points need atten-
tion in the operation of backwashing as were emphasised
in that of wool washing. The scour should be heated
just sufficiently to enable it to do its work completely,
while the soap must be slightly alkaline, potash soaps
being preferable.

A difference of opinion exists to a slight extent
among wool-combers as to which is really the best stage
at which to backwash. Some urge that it is better
before combing, and others after. The former method
or period is customary, since it causes the wool to work
somewhat more lightly and freely in the pins of the
comb circles. On the contrary, it is affirmed that since
purity of colour is the object sought after, it is better to
take the oil out of the wool as late as possible, that is
after the combing.

Drying By Hot AIR.

The objection to each of the foregoing types of
machine is that the fundamental principle of contact
drying is at fault, for since wool is a poor conductor of
heat, it follows that while the outside of the sliver may
be thoroughly dried, the interior may still retain much
miosture. Contact drying is, moreover, conducive to
scorching, for since the regulation of the temperature of
the drying rollers is somewhat difficult, they are liable
to become overheated. The result of overheating is not
only that the surplus moisture is driven off, but also a
portion of what must be regarded as the constitutional
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moisture, upon the presence and influence of which the
wool is dependent for most of its peculiar character-
istic properties.  Under such circumstances it is not
surprising that the wool acquires a dry, harsh handle,
and lacks that cohesiveness which is always character-
istic of a good sliver. Moreover, since it is not capable
of exercising sufficient resistance to enable it to with-
stand the strain placed upon it by the rollers during
drafting, in the succeeding operations irregular or twitty
ends are sometimes produced. When this occurs it may
generally be remedied by making a reduction in the
amount of draft; but it is always better to prevent
having to do this by avoiding in the first instance any
overdrying of the wool.  Further than this, when too
dry there is always a tendency for the shorter fibres to
fly away from the body of the sliver as it becomes more
and more attenuated, and to cling to the metallic parts
of the various machines.

The introduction of the principle of drying the back-
washed sliver by passing a continuous stream of kot asr
through it as it travels over perforated conveying rollers,
removes at once the defects of contact drying. Scorch-
ing and discolouring are avoided : when the machine is
standing there is no overheating of cylinders : the dried
wool is loftier and softer to the touch : its lustre is re-
tained better, and the subsequent yarn spins with fewer
breakages. The temperature for drying is under more
simple control, which is a most important factor, when it
is borne in mind that a large variety of wools have
generally to be worked from time to time, and that there
are seldom two kinds which agree in absorptive and
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retentive properties—one holding less, and parting more
readily with its moisture than another.

Fig. 74 is a perspective view, and Fig. 75 a sectional
elevation of Howarth & Musgrave’s patent hot air
backwashing machine, made by Prince Smith & Son.
Fig. 76 shows a longitudinal section of the drying
apparatus, and Fig. 77 a plan of the perforated brass
shell over which the sliver passes. The same letters
in each diagram refer to similar details. A is the sliver;
B the feed rollers ; ¢ the first trough; D an immerser
roller ; E the first pair of squeezing rollers; ¥ the
second scouring trough; D! the immerser roller, and
G the final squeezing rollers. After the washed sliver
A emerges through the squeezing rollers G it passes
over the guide roller # to the drying chambers, in which
five or more drying cylinders 1, charged with steam,
are arranged. Each cylinder is surrounded by a brass
perforated shell 3, over which the sliver A passes. The
steam cylinder 1 is further provided with an internal
air chamber K. Steam is passed into the cylinder 1
through the pipe L, and after heating the cylinder, it
makes its escape through the exit pipe M. A constant
supply of warm air, of combing-room temperature, is
forced through the conducting pipe o into the internal
chamber K. After being heated, the air escapes through
holes drilled in the solid section of the cylinder 1, and
forces its way through the perforations in the brass shell
J, and ultimately through the sliver which circumscribes
it. The constant flow of hot air through the wool tends
to Ift if, and to form a cushion between it and the in-
directly heated shell J. This is one of the factors which
prevents overheating or scorching of the wool during
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drying, and is assisted by the blower which continues
to act even though the machine may be temporarily
stationary.  The blowers are now fitted with ball
bearings, by which addition a saving in horse-power
consumption is effected.

It is sometimes advantageous, when treating light
wool or hair, to pass the sliver straight across two or
more drying cylinders instead of circumscribing all the
cylinders, and entirely miss the last drying cylinder.

A backwashing machine on the principle of hot air
drying, differing somewhat in construction from the fore-
going, is made by Boldy & Son, Bradford. An important
feature of this machine is the employment of Suwden’s
perforated brass drying cylinders. These cylinders are
provided with corrugations, the grooves of which run
axially to within three inches of each extremity. The
slivers to be dried travel in close contact with the convex
part of the cylinders, but the warm air issuing from the
perforations circulates freely between the slivers and the
concave or grooved part of the cylinder.



CHAPTER XXII.
WOOL COMBING.

Necessity and IT has bcen seen that carding occupies
Object of the same position in the treatment
Wool Combing. . .
of short wools, as preparing does in the
case of long wools. No attempt whatever has been
made to sort the fibres, so as to remove the shortest.
From what has been said previously with regard to the
character of a worsted thread, so far as a clean surface
is concerned, it will be easy to see that if this is to be
obtained, all the very short fibres must be removed.
Further, a twisted strand of fibres, 7.e. yarn, must
possess a certain amount of strength, which is dependent
in a great measure upon two factors, viz., the length of
the fibres, and the number present in its cross section.
Length is considered first because, if two yarns be
taken, each having the same number of turns and of
individual fibres, but one composed of very short wool,
while the other is made up of long wool, the latter yarn
will be the stronger. This is chiefly due to the fact that
the fibres are twisted round each other a greater number
of times, and consequently exercise more resistance when
the yarn is subjected to tensile strain.  An increasein the
number of fibres also gives greater strength ; but if the
shorter fibres predominate, a source of weakness is intro-

3
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duced, since the added resistance is not proportional to
the increase in the number of fibres. Admitting this to
be an accurate statement of fact, it is therefore seen that
one primary requirement in the making of a perfect
thread is the presence of fibres having a uniform length,
and that as great as possible. Another feature, also,
must be mentioned at this stage--viz : the strength and
utility of a worsted yarn are more or less governed by
the parallelism of its fibres. This must be as perfect
as possible, and hence succeeding operations are devoted
chiefly to securing it.

The object of combing is to effect the separation of
the short and curly, from the long and straight fibres,
and to impart to those fibres which are capable of being
utilised a strictly parallel arrangement. Two of the
fundamental features necessary for the production of a
sound yarn are thereby secured, viz., filaments of a good
length, the whole of which are available to enable them
to be readily twisted around each other so as to give the
most strength to the strand into which they enter. The
necessity for the preservation of the exterior of the
fibre has already been emphasised, and in order to
prevent, as much as possible the stripping of the fibres,
those parts of the machines immediately engaged in
dealing with the wool in detail are heated by means of
gas or steam, preferably the latter,

Briefly stated, then, a perfect thread must have forits
basis an absolutely uniform material upon which to work,
and every operation is designed towards the production
of such a yarn. In the manipulation of the wool fibres
into worsted yarn, combing is undoubtedly the most
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important process through which the sliver passes in all
its sequence of operations.

As a result of the action of the card wires, the sliver
at this stage contains a large number of neps, small
vegetable impurities and short fibres, all of which must
be removed before the formation of the thread is
attempted. The fibres themselves have no definite
arrangement, but are crossed and intermingled in every
direction. This intermingling is to a great extent over-
rome by the gilling which follows backwashing, in order
to prepare the wool for the next process of combing.
Sceing that the carded slivers are composed of all
classes of fibres——long, short, curly and straight—some
method must be adopted to get rid of those which
cannot be utilised. The wool has now, therefore, to be
scparated into two portions. One of these, termed the
“top,” consists of all the fibres which are of sufficient
length to enable them to be used in making the thread ;
the remainder is known as noil, neps, shives, etc.
During the process of combing, many of the neps get
opened out or much reduced, owing to the longest fibres
being drawn away from them.

The relation between the amount of top and noil
produced is expressed as the *“ tear ”’ of the wool. For
instance, a wool that yields #lbs. of top to 11b. of noil is
said to tear 7 to 1 ; if making 3 of top to 1 of noil, then
it is tearing 3 to 1, and so on. This is the basis upon
which the commission comber formulates his scale of
charges, wool with a high tearage being the most difficult
to comb.
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Prices FOrR COMBING. 1gr3.

1922,
MeriNos. All above 50s quality.
*Tearing 5 to T and over 23d. perlb. 61d.
' 4 and under 5to 1 ... 23d. 63d.
’s 3 v 4tor ... 3d. ' 7id.
vy 2 vs 3tor ... 3id. &d.
's Under 2to1 ... 33d. 83d.
Burring ... }d. extra 1d.
Gilling in ., id.
CARDED CROSSBREDS.
*56s {Carding, Backwashmg and Gllhng) 2d. perlb. 3%d.
Burring 3., extra id.
"Gilling in . 1d. s -3d.
*50s, Tearing 7 to 1 and over e 1Id. 43d.
. sand undervtoxr ... zd. . 5%d.
. understor ... e.o23d. 53d.
Burring ... e e 3. ,, extra id.
Gilling in .. ., ., 3d.
*30s 10 46s, Tearing 8 to 1 and over igd. 41d.
. 6and under8tox 13d. 43d.
' under6tor ... 1%d. v 54d.
Burring ... ., extra $d.
Gilling in . ., 1d.
Carding, Backwashing and Gilling only 18d. ,, 3%d.
PREPARED WOOLS.
*328, 368, 405 ... ... 1id.perib. 32d.
*Over 40s . . I3d. s 4d.
Slipe and Skin Wools ., extra id.
Burry and Seedy Wools id. I 1d.
Gilling in ., .,
Scotch Wools ... . 13d. 43d.
Scouring ... £d. per 1b. of washed wool

* The prices for combing are inclusive of washing, preparing and

combing, but exclusive of specified extras.
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The aim of the worsted spinner is to obtain as much
top from his wool as he possibly can, since the noil is of
no use to him, and has to be sold to the woollen spinner,
who converts it into a different class of yarn. It is
essential, therefore, to guard against everything which
tends to increase the quantity of noil. The soundness
and general character of the raw material form a very
important factor in this respect, since a wool is often
found which, in the grease measures perhaps 6 to 63in.
in length and yields a top of 5 or 5}in., or even shorter.
A portion of this decrease is due to the shrinkage which
results from scouring; but most of it arises from
breakage, caused very probably by some inherent
weakness in the fibre itself. The strength and tenacity
of the staple should be very carefully examined and
tested, because wools are frequently found which readily
break about %in. from the tip. Defects of this kind are
of great consequence, since the strength of the finished
thread is primarily dependent upon the length of the
fibres being preserved. All other things being equal—
fineness, softness, soundness, etc.—the top with the
longest wool is by far the most valuable. At a later
stage it will be seen that it has an important bearing in
another direction also. A short top requires more twist
in the spinning and preceding operations of the drawing
to enable it to work properly : this of course reduces the
quantity of work turned off, and hence results in a
material loss.

Noil So far as personal investigations into
Increasing this question have proceeded, it would -
Factors.

seem that a frequent cause of the
mischief lies in the injurious influence which the sub-
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stances composing the “ dips ”” and “ smears *’ used by
the wool grower exert upon the fibre. They appear to
act on the tissues, and completely change their physical
properties, making them dry, tender, and devoid of
elasticity at that particular place, and rendering them
unable to resist a longitudinal strain. This is only
another illustration of the fact that many times in its
growth and during the earlier stages of manufacture, it
is treated with substances which are prejudicial to the
suceeding operations. What is wanted is a better
understanding of the requirements of each process by
all those concerned in the production and manipulation
of wool. The practice of branding with tar should
always be discouraged, since it causes the fibres to
adhere, and the lumps have to be removed by the sorter
with his shears, the result being that a number of short
particles are left in the fleece.  Weakness of the fibre
may arise from other causes, such as the sheep being
unhealthy, or from not having sufficient food and
nourishment, or by exposure to extreme variations of
weather ; but in these cases the faulty places are
generally found at intervals throughout the length, and
hence the fibres break into several pieces.

Burrs and other fruits with hooked spines and hairs
tend to increase the quantity of short fibres by causing
the wool to become much entangled and difficult to
separate without considerable injury. The breaking
which takes place in the prepdratory stages of working
at each operation must be included as an accessory
cause, and particularly when for some reason or other the
fibres have become badly felted. All these are contribu-
tory causes which assist in producing the noil ; but most of
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Fig. 78.



296 Worsted Preparing and Spimning.

them can in a great measure be obviated by care and
attention on the part of those who superintend the initial
stages. They arise principally through ignorance or
indifference to the fundamental requirements of worsted
spinning.

Hanp CoMBING.

For a long period, the process of combing was per-
formed entirely by hand. Fig. 78 is a sketch of a hand
comb, and Fig. 79 is a perspective view illustrative of
the principle of this method of combing. Both illustra-
tions are reproductions from Hume’s Essays.

The hand comber uses two combs in working his
wool, one of which is fixed to a wooden framework.
Having previously washed and oiled his wool, the comber
fills it upon this comb by striking or (to use the term
peculiar to the trade) ‘‘ lashing "’ the end of the portion
held in his hand into the teeth. He then takes the other
or working comb and strikes its teeth into and draws
them through the fibres, which are hanging out from the
holding comb, till the noil has been combed out. He
next gradually draws out the worked wool into a long
sliver, which completes the combing process, the noil
being retained in the teeth of the holding comb.

Hand Combing H. Hume, L.L.D., F.S.A., in his Essays

as a factor (1857) on Spinning and Weaving, re-

In Worsted. s the following data relative to

combing, and incidentally asserts that this process is the
chief factor in the manipulation of wool into worsted :

“ Worsted, a town in Norfolk, devised a new method
of its own for the carding of the wool with combs of
iron well heated, and then twisting the thread more than
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usual, in peculiar quality, to which the name itself of
worsted was immediately given. To such high repute
did the new web grow, that church vestments and
domestic furniture of the choicest sorts were made of it.

Exeter Cathedral among its chasubles had several “ de
nigro worsted ”’ in cloth of gold. Vestments made of
worsted variously spelt * worsett ” and ‘“ woryst ”’ are
enumerated in the fabric rolls of York Minster.”
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COMBING BY MACHINERY.

It is no exaggeration to say that the worsted trade
received its greatest impetus by the introduction of the
wool-combing machine. It has been the chief means of
bringing the various sections of this trade into a more
compact whole, as compared with the manual system, in
which every successive stage was isolated.

The present system of combing by machinery
received its first creative spirit in the person of Dr.
Cartwright, an ordained minister of the Church of
England. Dr. Cartwright’s first invention relating to
combing machinery dates from the year 17go. In this
year he applied for three patents. The most important
patent for which he applied was in the year 180or. Dr.
Cartwright’s chief aim appears to have been to construct
a machine that should imitate the process of the hand
comber as closely as possible. His machine, though it
straightened the wool somewhat, did not efficiently
comb it. Like most other machines which immediately
followed, it was too complicated and required too much
attention.

The introduction and development of wool combing
is well described in Burnley’s History of Wool and Wool
Combing.

PRINCIPLE OF MACHINE COMBING.

Combing is accomplished by drawing the fibres
between a number of closely-set pins, which are
arranged either in circles or as fallers. The fineness of
the pins and their setting vary according to the character
of the wool. Where a number of rows is used the
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pitch is made progressively finer as the pins approach
the outer or inner edge of the circle, as the case may be.
In some instances flat pins are used in order to obtain
as much combing surface as possible to prevent any neps
passing into the top. It is sometimes considered a great
mistake to have the pins too fine and set too finely, be-
cause, in the first instance, they are of necessity unable to
bear much strain, and again the foundation is weakened
owing to the large number of holes which have to be
drilled in it in very close proximity to each other. If
coarser pins were used it is argued that no combing
surface would be lost, since they could be placed quite
near without much injury to the brass in which they are
fixed. Thisisnot an ideal system of combing, because in
the first instance, in an ideal system, each fibre should be
dealt with separately, and it follows that this will be
more nearly approached when the number of pins, with
their corresponding interstices is greatest. When thick
pins are employed they may be set close together, but
the number of spaces are fewer, and consequently more
fibres are placed in each. The following example will
make this more clear: assume that in a fine set circle
we have 2000 spaces. If fully utilised these will carry
and comb the same number of fibres; decrease them
now by one-half, then while it may still take zooo fibres,
there will be two in each division where previously there
was only one. Under these circumstances it will be
evident that the combing and clearing will not be as
‘perfect as before.

Now, the essential requirements of a top, so far as
the machines are concerned, are that all its fibres must
be strictly parallel and clear, free from neps and slubs,
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while the end must be perfectly regular. This is
obviously impossible in every case, because the diameter
of the fibre is very much less than the distance which
separates the pins, and consequently they are not dealt
with singly, but in mass. The finer the pins and their
setting can be made, the nearer the ideal top will be
approached.

It is absolutely necessary that the circles should be
kept clean and free from any solid impurities, which, if
allowed to accumulate, would hold the pins apart, and
thus allow the small neps to pass forward. Many auto-
matic cleaners have been devised, but probably the most
successful is that of Greenwood & Farrar’s, which
consists of a small circular brush held in position by
a spring, to be detailed later. Attention must also be
paid to the condition of the circles or fallers concerned
in the combing. If the pins get bent or broken, especially
in the inner rows of the large, or outer rows of the small
circles in the Noble comb, the character of the work will
be materially affected for there is nothing to collect the
neps, etc. Their points must be sharp, free from grooves
and hooks, so that the fibres may be dabbed well into the
circle or fallers. A clean, smooth, and well-polished pin
is also a desideratum which must not be overlooked, for
if rough or rusty it acts as a rasp, injuring the outside of
the fibres as they are drawn against it. Two kinds of
pins are employed-—round and flat; the latter being
generally regarded as the best combers, are used where
the greatest amount of separation and retention is
required, as, for example, in the fallers of the Lister
comb and parts of the circles in the Noble comb.
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The operation of combing may be conveniently
divided into four stages, which are successive but not
always continuous : 1st, the feeding of the wool ; 2nd,
its partial combing ; 3rd, combing, completed by drawing
off the longest fibres to form the top; and 4th, the
removal of the noil. These may be readily distinguished
in the various machines, though accomplished somewhat
differently.

Types of There are five types of combs in general
Combing use : the Noble or circular comb, which
Machines.

may be conveniently used for a very
wide range of wools ; the Lister or nip comb, specially
adapted for dealing with the long lustre wools, such as
Lincoln, Romney Marsh, Mohair and Alpaca; the
Holden or square motion comb, largely used for short
merino wools; Little and Eastwood’s comb, also for
short-stapled wools up to 6 or 7in.; and the Heilman
comb. There are three chief makes of the Heilman
type, viz. : Dilett, Schlumberger and Alsatian, which last
is made in this country by Prince Smith & Son, being
used chiefly in the fine worsted trade for re-combing.
The Schlumberger interpretation of this type of comb is
largely employed for combing the better flax tows.



CHAPTER XXIII.
THE NOBLE COMB.

OF the several machines now in use, it is proposed, in

this treatise, to describe and illustrate first the
Noble comb. A thorough and exhaustive consideration
of this machine will embody all the fundamental and
general principles of modern combing.

The Noble comb, with its later developments and
improvements, occupies the most prominent position in
the combing world. The modem type of the comb is
the product of many minds, rather than the evolution of
one idea. A few years ago I observed that fully 759, of
the patent specifications on combing related to this
machine, which demonstrates, incidentally, its practical
usefulness. The Noble machine is more generally em-
ployed as a general purpose comb than any other type,
primarily, perhaps, because of its ready adaptation to a
wide variety of materials and qualities, together with its
large productive capacities. Itisespecially favoured by
most wool combers because of the facility with which it
can be altered to comb either botany wool or crossbreds.
The large number of parts and small devices, together
with the introduction of ball bearings for the comb circles
are the prime factors which have contributed to its great
utility and popularity. It covers an approximate area
of 73 feet X 7% feet, exclusive of the coiler.
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The prototype of the existing Noble
comb was introduced on 13th Aprii,
1853, by James Noble, described as a manufacturer,
Leeds, in the County of York. James Noble, as is
evidenced by a search through the patent records, was
interested in worsted manufacture and wool combing, in
different parts of the country, for a long number of
years. As far back as 29th June, 1805, a patent was
granted to James Noble, worsted spinner, Coggershall,
in the County of Essex. The nature of this invention
is described as a machine for separating “ tear from
noiles,” and drawing what is commonly called a sliver
from combs. We next come across his name in 1833,
when a provisional patent specification was applied for,
but was never enrolled. In the year 1834, James Noble,
worsted spinner, of Halifax, in the County of York, took
out a patent for an invention relating to “ certain im-
provements in combing wool.” It was simply a
modification of the then well known parts of combing
machines. In 1836 a patent relating toa “ Rotary Comb
Carrier ” was granted to James Noble, * the elder,” wool
comber of Mill Place, Commercial Road, in the County
of Middlesex. In the year 1836 James Noble combined
with John Perry to take out a patent which related to
“ circular carrying combs combined with circular working
combs.” Both patentees are described as wool combers
in the borough of Leicester. In 1853 a patent was
granted to James Noble, Leeds ; but his name appears—
and with his Leeds address—for the last time in connec-
tion with the prototype of the present Noble combing
machine. The patent specification of the original ma-
chine is summarised as follows :—The principle *‘ consists

James Noble.
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of combining two rotating rings of combs. Each
circular comb is provided with spur teeth, one ring of
teeth rotating within the other, but eccentric thereto, so
that at one point of their revolution the two combs come
together. Above the rotating comb-rings, on the axis of
the inner circle, is a circular frame carrying bobbins
prepared with cotton or other fibres, and such prepared
fibres descend into, and come between two curved sur-
faces on levers suitably supported and carried round with
the inner comb-ring. At a point just previous to where
the two circles are tangential, a lever brush operates to
place the materials, descending from the bobbins, into
the pins of the two combs. Immediately the combs
meet, the fibres are drawn trom between the pins by a
pair of drawing off rollers, placed in contact with the
external periphery of the outer comb ring. As the
distance apart of the two revolving combs increases, the
long fibres are retained and project from the pins of the
inner comb, while the shorter fibres, or noil, are retained
in the pins of the outer comb circle, from which they are
removed by a brush. The long fibres thus retained by
the inner comb are lifted out of the pins, and again
placed into the comb circles to be drawn off by the rollers
at the point where the circles meet.”

I have no desire to trace out minutely the complete
sequence of developments of the Noble comb, but rather
to pass over the intervening additions and modifications,
except those which are chiefly combined with the
machines at present in use. At this juncture it is,
perhaps, only right to state that though the name of
G. E. Donisthorpe, of Bradford, is not associated with
the original patent specification, it is a matter of common
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Fig. 8o.

Barring MACHINE OR ' PUNCH Box,” wiTH HAND-WHEEL FOR
WITHDRAWING THE SPINDLE.
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knowledge that it was the application of his ingenious
mind to the problem of wool combing on the Noble
principle which made the machine of practical combing
value.

It will have been noted that the original Noble comb
was made with two circles only. The modern comb,
which consists of three, dates from about 1862. In the
Cooper comb, which dispenses with the use of dabbing
brushes, one large and three or four small comb circles
are used.

At the present time there are three important types
of the Noble comb, viz. :(—Prince Smith & Son’s Noble
wool combing machine, constructed with divided pillars ;
Taylor, Wordsworth & Co.’s Noble comb, built with
the pillar shafts arranged outside the small circles ;
Cooper’s Noble comb, which, as already mentioned,
dispenses with dabbing brushes.

BALLING OR ‘“ PuncH *’ MACHINE AND ITS OPERATION.

Immediately preceding treatment in the Noble comb,
four prepared or backwashed slivers are arranged at the
back of a balling machine, usually designated the
“ punch box.”

The function of this machine is to wind the four
slivers parallel into one roll—the average diameter of
cach roll is approximately 18in., and its weight varies
from 15 to 25 1bs., from fine merino to long heavy cross-
breds. The Noble comb requires 18 of these rolls, or
“ balls,” making 72 slivers in all for each supply of comb-
ing. The slivers should be wound of sufficient tightness
to form a firm ball, but not so tight as to cause the
different slivers to ““mat.” Briefly, the balls must be

4
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wound in such a manner that in the subsequent process
of unwinding each sliver shall retain its individuality.

Fig. 8o is a perspective view, and Fig. 81 shows, in
plan, the main features of the “ punch box ”’ as made by
Prince Smith & Son. Fig. 82 is a line diagram in
elevation of the same machine, and Fig. 83 a front
elevation in detail of the pressing plate and part spindle.
 The same letters in each diagram refer to corresponding
details.

In the older type of balling machines the principle of
the mechanism was so simple that auy technical descrip-
tion was unnecessary ; but the modern machines are so
much more complex, automatic, effective and interesting,
as to justify detailed description, even though the work
done by the “punch box ™ cannot be classified as a
process. It.is only a preparatory operation. In the
modern type of machine, the ball-spindle is withdrawn
by mechanical power, whereas formerly, this difficult
task was accomplished by hand. To allow of its with-
drawal, one of the binding plates has to be removed
laterally from its normal and operative position, so as to
release the pressure on the completed ball. In the
modern machine, one of the binding plates is released,
simultaneously with the withdrawal of the spindle,
which thus permits the ball to fall by gravity into a
suitable receiver, ready for removal from the machine.

Mechanism The principle of the mechanism and the
Operation, process of operation may be described
as follows :

The ball spindle, 1, is tapered where the four slivers
are wound on to it, but that part of the spindle which
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combines with the driving gear and withdrawing mechan-
ism is cylindrical. Combined with the right extremity
of the spindle is a specially constructed *‘swivel " link,
2, containing the stud, 3. The latter fits into a corres-
pondingly shaped groove near the right end of spindle 1,
and consequently does not interfere with the free rotation
of the ball spindle. A stud, 4, unites the bracket, 2,
with a swivellink, 5. This last is combined eccentrically
by a stud, 6, with the worm-wheel, 7. The worm-wheel,
7,is adjustable, and free to rotate on the shaft 8, receiving
its motion from a worm, g, compounded with a supple-
mentary pulley-shaft, 10. A loose pulley, 11, and a fast,
but narrow pulley, 12, are placed on the shaft, 10, as
shown in the illustration. A second driving shaft, 13, in
alignment with shaft 10, carries a third pulley, 14, keyed
fast to the shaft 13, part of its boss also circumscribing
the free end of shaft 10. Compounded with the main
shaft 13 is a spur pinion, 15, which gears into and drives
a larger spur wheel, 16. The spur wheel 16 is com-
pounded or mounted with the “ binding™’ plate, 17, on
the boss, 18, which is situated on the ball spindle, 1. The
spindle 1 is designed to slide laterally in either direction,
or to rotate with the boss 18, at will. A keyway formed
the full length of the sleeve 18, and a key projecting
from the spindle 1 facilitate this operation. The left, and
free end of the spindle 1 fits into the centre of the second
binding plate, 19, which in turn is combined with, and
free to rotate in the sleeve 21. This sleeve is supported
in the machine gable, 22. A cross-rail, 23, supports the
four sliver funnels, 24, 25, 26, and 27, and the adjustable
swivel bracket, 28.  The last, in its turn, supports a
press roller, 2g, free to rotate in sympathy with a posi-
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tively driven roller, 30, between which the slivers pass
on to the spindle 1. A “ pressing ”’ plate, 31, carrying a
roller, 32, is kept in rigid frictional contact with the
periphery of the ball during the whole process of winding ;
the object being to assist in making the balls hard. The
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Fig. 83. Fig. 82.

friction plate, 31, is mounted on a shaft, 33, suitably
supported and free to oscillate in bracket 34, which is
securely bolted to the machine gable. The amount of
pressure exerted by plate 31 and the hardness of the ball
are regulated by a frictional arrangement described later.

The four slivers from the last gill box are passed
through the funnels 24, 25, 26, and 27, and afterwards
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between the rollers 29 and 30, onwards to the bare
spindle 1. The belt is then placed on the fast pulley 14,
and through it, shaft 13 and pinion 15 rotate spur wheel
16, binding plate 17, sleeve 18, and spindle 1. The
operation continues until the required length of sliver has
been wound to complete the ball. Meanwhile the pres-
sure plate, 31, and roller, 32, have been exerting frictional
pressure in contact with the growing ball, to produce the
requisite hardness. Immediately the ball has attained
the required size, the pressure plate 31, which has been
gradually forced backwards with the increasing diameter
of the rolls, operates through connections not shown, so
as to move the driving belt from the fast pulley, 14, to
the fast, narrow pulley, 12, on the aligned shaft 10. The
remaining width of belt is passed over the face of the
loose pulley, 11 ; the result of this action being to stop
the rotation of the shaft, 13, and, through its connections,
the ball spindle 1, with the completed roll of slivers.
But since the narrow pulley 12, is compounded with the
worm-shaft 10, the latter rotates ; and, in sympathy, the
worm g rotates the worm-wheel 7, a distance equal to
one half of a revolution. The further rotation of the
worm-shaft 10, is automatically resisted by details of
mechanism not shown. The semi-revolution of worm-
wheel 7 operates through stud 6, link 5, studs 4 and 3,
and swivel bracket 2, to withdraw spindle 1 from the
interior of the ball, and simultaneously to move laterally
the binding plate 17, with spur wheel 16, a short distance,
sufficient to release the pressure of the binding plate from
the completed ball. Meanwhile the operator breaks off
the slivers from the ball, which is thus free to drop by its
own weight into the receptacle 36, prepared to receive it.
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The attendant next sets free, by means of a suitably
placed handle, the mechanism which withdraws the
spindle 1 and eases the binding plate 17. The narrow
pulley 12 then puts into action again the worm-wheel 7,
this time to complete its revolution and to return the
spindle 1 and binding plate 17, through the details already
described, into their original positions. The pressing
plate is again set free to fall into its operative position,
and simultaneously the driving belt is placed by the
operator on the fast pulley 14 to repeat the operation.

The extra details of mechanism which control the
automatic withdrawal of the spindle, though ingenious,
do not necessarily form an integral part of the standarised
machine.

Fig. 84 is a sectional elevation of the

Pre;i‘}f:. °%  pressure mechanism.  Mounted and
keyed fast to the shaft 33 (Fig. 83),

which carries the pressing plate 31, is a friction pulley 37.
The face of this pulley is sunk between two flanges, and
into this depression a leather strap 38 fits and circum-
scribes the pulley ; a steel strap 39 fits over and circum-
scribes nearly the whole of the leather strap 38. The
lower and free ends of the steel strap 39 are compounded
with strong steel loops 40 and 41. The loop 4o fits
over a right hand threaded screw 42, and the loop 41 fits
over a left handed threaded screw 43. The screws 42
and 43 are formed in different parts of the shaft 44,
which is supported in the bracket 45, in turn compounded
with the machine frame 22. A hand lever 46 is set
screwed fast to the shaft 44. The turning of the lever
increases or decreases the amount of friction applied to
the friction pulley 37, and through it to the friction plate
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31, on the same shaft. An almost unlimited amount of
tension can be applied to the tension plate 31, in fact
sufficient to actually stop the ball slivers. An adjustable
stud can be fixed in the quadrant shown in the perspec-
tive, to limit the amount of friction which is judged
necessary to produce the required hardness of ball. As
the ball fills, the pressure plate is forced backwards while
the friction pulley offers the continuous and requisite
amount of resistance.

GENERAL DESCRIPTION AND ACTION OF THE
NosrLe ComBs.

The standard Noble combing machine consists es-
sentially of three comb circles, one large and two small,
containing a series of concentric rows of steel pins
projecting, in an upright direction, from the bed of a
brass circular foundation plate. These several rows of
pins gradually increase in fineness and setting from the
outside to the inside of the large comb, but this order’is
reversed for the small combs. Fach foundation plate
is compounded with a strong plate denominated the
““comb plate.”  All three comb plates with their re-
spective comb circles rotate in a clockwise direction and
at approximately the same surface speed.

The operation of combing is accomplished in sequent
order as follows :—Eighteen ‘“ balls " each containing
four ““ends ” or slivers are separately threaded through
brass rings—sliver guides—and afterwards through
specially constructed ““ feed,”  conductor ” or ‘“ trap ”’
boxes. These are made of brass or steel each being
provided with a lid, pivoted so as to leave the inlet ends
open for the free entrance of the sliver, and the exit ends
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resting passively on the sliver, thus preventing any slip-
ping backwards towards the ball. The ball creels, sliver
guides and conductor boxes are compounded with the
large comb plate and revolve in unison with it. '

The wool is intermittingly drawn off the balls through
the feed boxes and fed on to the comb circles at the two
places where the large and small circles converge. By
a simple contrivance the conductor boxes are made to
travel over a stationary cam plate, described in common
parlance as the ““ inclined plane,” and placed immediately
preceding the points of contact. Simultaneously, the
sliver still remaining in the pins of the large comb
circle, passes under a strong steel bar—the ** feed knife,”
adjusted and fixed to the stationery part of the machine.
This knife holds the wool, while its adjustment modifies
the amount of sliver which is pulled through the *“ trap ™
boxes from the balls. Next in order of sequence, the
wool, embedded in the pins of the large comb, travels
into contact with a series of ‘‘ plough knives ” placed
between the pins of the concentric rows of comb circles.
Immediately the slivers are lifted clear of the plough
knives they gradually drop on to and are spread over
a fixed steel plate arranged just over and clear of the
points of the pins in both circles. The wool, as it leaves
this ““ cover ” plate drops on to the tips of the pins of
both the large and small circles. Now, at this point
where the circles are nearest to each other, a *“ dabbing
brush ”’ reciprocates vertically and forces the wool
thoroughly into the pins of the comb circles. The con-
tinued rotation of the combs separates and forces the
slivers to divide into two portions—a fringe of combed
fibres which project from the outside of each small comb
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circle and two fringes which project from the inside of
the large comb circle.

The separation of the fibres is assisted by a stroker
or divider known as the “star wheel,” which rotates
with a high velocity in the angle formed between the
circles. The stroker consists of a series of radial blades
which stroke the projecting fringes in the direction of
the traverse of the circles. Each fringe is subsequently
gripped by a separate pair of vertical drawing-off rollers,
which draw the fibres through the pins and complete the
combing operation. The four projecting fringes thus
continuously rotated into the grip of each respective pair
of rollers, are combined to form the “ combed top”
which passes through a brass funnel to a * coiling can ”’
ready for the subsequent process of finishing.  The
fibres which remain in the small circle after passing the
drawing-off rollers, are all short and known as ““noil.”
These travel onwards until they contact with a graduated
series of triangular shaped knives or blades adjusted and
fixed concentrically between the rows of pins in the
circle, The contact of the noil with these knives causes
the latter to gradually ascend the incline until it is clear
of the pin points, when it naturally falls over the outer
or inner side of the comb circle, according to whether
the knives graduate from the outer to the inner side and
vice versa. The foregoing is a type of description
which the student should be able to give, either from a
studied or practical knowledge of the machine without
the aid of supplementary diagrams. A thorough know-
ledge of the machine and its principle of combing
requires an ability, not only to describe, but also to
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illustrate its every essential and detail principle of
mechanism.

NOBLE MACHINE—PRINCIPAL DETAILS.

The attainment of the highest success with any
machine, in respect to production or quality of work
done, involves a thorough knowledge of its construction
and complete working details.

In the immediate subsequent pages it is proposed to
illustrate and describe fully the Noble machine, which,
for reasons already set forth, has established a priority of
claim for treatment in any work which deals with wool
combing.

Two plan views of the three comb circles are supplied
at Figs. 85 and 86 ; not as examples of the latest arrange-
ment of circles, rollers, leathers, etc., but primarily for
demonstrating the first and fundamental principles of
combing in this type of machine. The former of these
diagrams represents an arrangement now obsolete, but
the latter is drawn from a machine in use.

Fig. 85 is a plan view of the three comb circles,
drawing-off rollers, leathers, and path of the combed
sliver. Fig. 86 is also a plan of the three combs, for
long wool, shewing seven concentric rows of pins in the
large circle, and five in each of the smaller circles,
together with other additional and important details to
be subsequently considered. The same numerals in each
diagram refer to corresponding details of the machine.

The position of the large circle is indicated at 1; the
small circles at 2 and 21; 3 and 3! are the drawing off
rollers for the large circle ; 4 and 4! are the drawing off
rollers for the small circles. 5, 6, and 7, together with
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their duplicates, are adjustable tension rollers for the
conducting leathers 10 and 11 and their duplicates respec-
tively. 12 is a leather which passes round one of the
drawing off rollers 4, and one of the pair of delivery
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rollers 8. The leather 12! similarly passes round one of
the drawing off rollers 4%, and one of the delivery rollers
9, now obsolete. Additional details are shewn in Fig. go,
where 13 is a segment steel plate, described as the press-
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ing or feed knife. Itis rigidly, but adjustably, suspended
concentrically between the two rows of pins arranged on
the external periphery of the large circle. For finer
wools this feed knife is arranged between the outside of
the large comb circles and the feed boxes. The knife 13
regulates the amount of feed to the combs, and incident-
ally influences the quantity of noil made. A set of
“ plough knives ”’ 14, is placed between each row of pins
in the large circle, their functions being to raise all the
wool fibres clean out of the pins immediately after they
emerge from under the pressing plate 13. One of the
knives 14,1is detached and shewn in elevation just outside
the large circle. 15 and its duplicate 15 are smooth,
thin, ““cover-plates,” which are fixed over the comb
circles just immediately before their point of contact. 16
is a star wheel or ““ divider,” containing about thirty
blades, which is free to rotate with a high velocity. Its
function is to assist in the complete separation of the
fibres as they are being drawn through the pins of the two.
«comb circles, and also to stroke the fibres projecting from
the small circle, in the direction of the rotation of the
circle. 17 and 14* are sets of thin steel plates, termed
“noil knives.” They are placed separately and concen-
trically between the rows of pins in the small circles. 18
and 18! are respectively receptacles designed to catch and
convey or store the ““noil ” lifted out of the small comb
circles. 19 indicates the fringe of combed fibres which
have been drawn through the pins of the small circles.
20 and 20? are the fringes projecting from the pins on the
external periphery of the small circles, after being drawn
through those of the large circle. The drawing off rollers.

complete the combing operation, and with the aid of the-
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leathers, whose function is in part similar to that of the
stroker upon the projecting fibres, convey to the
“funnel 7 the four slivers, where they are combined

Fig. 85.

into a rope-like thread 21, designated top. The sliver,
as it passes through the funnel, receives a certain amount
of artificial twist which enables the combed top to hold
together until required for the next operation.
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Fig. 87 is a vertical sectional illustration of a Noble
combing machine, which was the standard type until the
introduction of ball bearings. A consideration of this
diagram will serve to illustrate not only the position and
relation of the various parts of the machine as it still
exists, but also to show the process of recent evolution.

M indicates the driving pulleys fixed on the horizontal
shaft N, which, by means of bevel wheels, drives the two
upright shafts p. These pass down two pillars K to the
gearing plate, and carry the wheels for turning the
different revolving parts. G is a revolving rack or car-
riage, which is one of the peculiar features of the
machine. It has attached to it the feed boxes r and large
circle T, as well as the creels a for the balls of wool. Its
inner face is annular and has spur teeth, which gear with
a small wheel driven from the shaft ». The circle varies
in size, according to individual requirement, from 48 to
6oin. being the usualsize. It consists of abrass founda-
tion, which fastens on to the rack by means of screws,
its width varying according to the quality of the wool.
Aroung the outside edge of the rack are the feed boxes
R and R}, seventy-two in number, each fixed to a short
stud by a hinge joint so as to admit of their position
being readily altered when required. When the wool is
in the pins the front or “ nose ”’ of the box is almost level
with the top of the brass, as shown at g, but by sliding
up the inclined plane z the front portion is raised as at R?
to facilitate the ends being lifted out of the circle, in
order that they may be placed over both sets of pins in
readiness for the dabbing brush. They are rectangular
in form, and generally made of brass, with a heavy lid,
hinged at the back so as to allow it tc compress the sliver
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at the point where it emerges on to the circle, in order to
prevent it being drawn back. The dabbing brushes s
have a rapid up-and-down motion which is required to
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press the wool well into the pins of both circles. They

are placed immediately over the point where the circles

meet, and are frequently driven by a strap from the shaft

N by means of the pulleys 0. It is essential that they
5
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should give a quick, clean dab, so as to prevent any of
the fibres getting displaced as the circles move. Eis a
steam chest placed just beneath the large circle in order
to heat the pins and cause the wool to work more easily
and freely. A similar arrangement will also be seen
under each of the small circles. D represents adjustable
anti-friction rollers upon which the carriage rests so as to
renderit easy to turn. Itisnecessary that it should run
lightly and in a perfectly true path. To this end there
have been introduced several devices which will be dealt
with after a general idea of the construction of the comb
as a whole has been given. The drawing-off rollers HH
for the small circles must of necessity have a small
diameter so as to enable them to be placed close to the
pins. zis the inclined plane placed underneath the feed
boxes, just in front of where the circles meet. It is
about a yard in length, and curved to correspond with
the carriage, and is attached by a bracket to the table
underneath the carriage. Itis stationary, so that as the
feed boxes are carried round, they are raised. Being
provided with screw adjustments the inclined plane can
be raised or lowered according to requirements. The
slope during the ascent of the boxes is gradual, but the
descending portion of the plane is steep. B represents
the comb-legs, and A a foundation plate on which the
machine is built to ensure rigidity and steady running.

The action of the mechanism will be best understood
if the course of the wool be traced from the feed to the
delivery end of the machine. Beginning at the point
where the large and small circles meet, 7.e., where the
wool is dabbed into the pins of both circles, as the circles
I and 2 separate, the fibres stretched between them are
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divided by the stroker wheel 16, Fig. go, and the ends
projecting from the small circle are turned in the direction
of the drawing-off rollers. The fringe on the inside of
the large circle is conducted by the leather 10 into the
nip of the rollers 3, which take all the fibres they can
seize and form them into a small sliver. These rollers
are all of the fluted type and are positively driven.
Being vertical, some difficulty is often experienced in
getting even weight at each end, but several devices have
been introduced by which this can be secured. The
wool has here been drawn off close to the pins, conse-
quently before any more can be combed the position of
the wool in the pins must be changed. It now passes
under the press plate 13 while the feed boxes Rr begin to
ascend the inclined plane z, the result being that a
certain quantity of wool is drawn from the ball. It is
here that the amount of noil is regulated. The press
plate may be raised or lowered by means of screws as
required. When depressed it causes a greater length of
sliver to come forward, since the distance from its base
to the nose of the boxes is increased as they gradually
rise. After emerging from under the plate, the feed
boxes still passing up the inclined plane, the wool is
gradually lifted out of the circle, until it is clear of the
pins, the operation being assisted by the knives 17, which
are placed between the several rows, as shown. From
here the wool passes on to the cover plate 15, which is
fixed over the top of both circles so as to prevent the
ends from coming in contact with the pins. The boxes
are now on a level with the plate, and the slack portion
of the wool drawn through by the press plate naturally

straightens itself out and overlaps both circles as they
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approach each other. Reaching the end of the cover 135,
the feed boxes begin to descend rapidly and the wool is
laid on the top of the two series of pins, when it is
immediately dabbed into them by the dabbing brush,
after which the process just described is repeated.
Coming now to the small circles : they carry away all the
noil and the fringe of fibres which have been drawn
through the pins of the large circle. The longest of these
fibres are removed by the rollers H, and combining with
the slivers from the other sets of rollers, go to form the
top. It will thus be seen that there are four ends drawn
off and made into one. All the fibres which can be
utilised have now been drawn off, and only the noil is
left in the pins. This is lifted out by the set of knives
17, and falls over into the receptacles 18, placed to
receive it.
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CHAPTER XXIV.
THE MODERN NOBLE COMB.

INNUMERABLE and many praiseworthy attempts
have been made during the last few decades to
perfect and standardise the Noble comb.

Attention has been devoted to the details of con-
struction, including the design of the framework, so as
to ensure greater stability in all parts of the machine
than formerly, and to facilitate the changing of the
circles for different qualities of wool. Roller or ball
bearings have been, successfully introduced in lieu of
“disc runners”’ for supporting uniformly the comb
circles, reducing the amount of friction when turning
and economising the driving power required.

Dabber steel blades are supplanting the dabbing
brushes, and a further invention is being introduced to
obviate their use entirely.

Minor details such as ball feed, feed knife, drawing
off rollers and leathers, and noil brushes, have all
received their due share of attention. The main
principle of combing nevertheless remains unchanged.

PrinceE Smit’s NoBLE COMB.

This comb is constructed with detachable pillars
which enable the comb circles to be readily changed
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without the necessity of removing the cross or pulley
shaft, or having to lift the comb circles over the top of
the pillar shafts as formerly. Its general construction is
good, and its equipment in respect to details embodies
all the recent improvements of approved experience.

Fig. 88 is a perspective view and Fig. 8g is an eleva-
tion in section of one half of this type of the Noble comb.

Fig. go is an elevation, partly perspective, of the
complementary half of this same comb.

Fig. g1 is a plan of the pinion wheel compounded
with the base of the upper pillar shaft and intermeshed
with that of the annular wheel compounded with the
top of the lower pillar shaft.

Fig. 9z is a vertical section, on a larger scale,
prepared to illustrate more distinctly the compounding
of the upper and lower pillars.

Fig. 93 shows in elevation the manner of detachment
of the upper part of the pillars and pillar shafts, together
with the cross shaft and driving pulleys lifted clear of
the comb circles.

Fig. 94 is a plan of the comb circles, drawing off
rollers, leathers, combed fringes and the noil brushes.

Fig. 95 shows a plan of the gearing details.

Fig. g6 is a line diagram in elevation illustrative of
the annular driving of the comb circles.

Fig. 97 is a similar detailed line diagram in elevation
showing the driving of the drawing off rollers.

Other important items such as feed, dabbing brushes,
knocking off motions, etc., are considered under their
respective headings.
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The same numerals in each diagram refer to corres-
ponding details.

The machine driving pulleys, one of which is fast and
the other loose, are indicated at 1, on the cross or hori-
zontal shaft 2. Compounded with the shaft 2 is a
driving bevel 3 which gears into and drives the bevel
wheel 4, keyed fast to the pillar shaft 5. The pillar
shaft 5 is supported by, free to revolve in the centre of,
and concentric with the pillar 6.

The pillar 6 and pillar shaft are each made in two
parts ; the lower part or base column 6a is constructed
with three flanges, 7, 8 and ¢ ; nuts and bolts 10 com-
bine rigidly, the bottom flange 7 with the gearing plate
11; the middle flange 8 is annular and supports the
small annular steam chest 12 arranged under the small
circles 13 ; the top flange g is formed with a cavity 14.

The lower pillar shaft 5a has compounded with its
upper end an annular toothed wheel 15 which is free to
rotate in and concentrically with, the cavity 14. A spur
pinion 16 is compounded with the base of the upper
shaft 5 and its teeth intermesh with those of the annular
wheel 15 so that both wheel and shafts are free to rotate
in unison ; a flange 17 is formed at the base of the upper
pillar 6 ; bolts and nuts 18 combine this flange with that
of flange 9, so that the pillars 6 and 6a are virtually one
and the same. See drawing on larger scale, Fig. g2.

The gearing plate 11 is secured by bolts and nuts 20
to the legs 21 of the comb as shown. The legs of the
comb are designed as in the illustration with a special
spreading formation, the feet of which are secured to the
foundation plate 22. The object of the design is to
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give a wider base and to ensure perfect rigidity to the
whole comb, a difficult operation considering the amount
of leverage which the driving shaft 2 exercises in response
to the pull of the driving belt.

An adjustable chair bracket 23, in two parts is bolted
fast to the leg 21 as shown. The adjustment is completed
by the set screw and lock nut 24. A fixed projecting
“lug” 251in leg 21 is bored and threaded to receive the
set screw 24 which is adjusted into supporting contact -
with the base of bracket 23. An annular frame 26 is
supported on the adjustable chair 23.

A semi-circular groove is cut in.the upper surface of
the frame 26 and into this groove, steel balls 27 are
placed. In this comb there is room in the ball race for
173 one inch balls, but usually only 172 are inserted.
A similar groove is cut in the underside of the pro-
jecting flange ring 28 compounded with the base of
the comb plate 29. The groove in the flange ring
28 rests passively on the balls 27 but clear of
frictional contact with the carrying frame 26. Com-
pounded with the inside of the comb plate 29 is a second
depressed annular flange 30 on the periphery of which is
formed the annular rack teeth of the large circle. Set
screwed to the upper and inner circle of the comb plate
29 is a brass foundation 32, studded or ‘“ set over ”’ with
comb pins 33.

The steam chest is annular and supported on the top
of the legs 21 but sufficiently clear of the comb plate 29 to
avoid frictional contact with it when the latter revolves.
The depressed flange rings 28 and 30 partly enclose the
steam chest 34 and serve to concentrate the heat for the
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large circle. Four small holes formed in the flange ring
28, at equal distances apart, permit the space between
the steam chest and comb plate to be tested at will.

Fig. 04.

Compounded with the comb plate on the upper sur-
face and near the outside are a bracket and stud 35 on
which the feed boxes 36 are pivoted with their free ends
resting passively in contact with the comb plate, and near
to the outer row of pins in the comb circle.
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The lid 37 of the feed boxes is pivoted near its outer
extremity as at 38, its free and heavy end rests normally
against the base plate of the feed box, close to its inner
and delivery end. The inclined plane up which the feed
boxes slide when drawing off a fresh supply of wool is
shown at 39!, Fig. go.

Also compounded with the comb plate 29, and near
its outer extremity, is the creel 40 for carrying the balls
of sliver, separately illustrated and described later. The .
dabbing brush 41, together with its details, is adjusted to
the pillar 6 as indicated. The driving pulley combined
with the eccentric is shown at 42, and its driving pulley
43 is combined with shaft 2. The details of the dabbing
brush and double eccentric are separately illustrated at
Figs. 123 and 124, and described on pages 374 to 378.

Driving the Near the base of the lower pillar

Cir:zllesgand shaft 5a is a double stud wheel 44 and

Drawing of 45 Lkeyed and secured as shown. The

Rollers. .. . .

stud pinion 44 intermeshes with and

drives, through an intermediate wheel, the spur wheel

46 which is keyed fast and near the base of the rack
shaft 47. See Figs. 95 and 96.

The rack shaft 47 is supported in a vertical plane
from the gearing plate 11. A spur pinion 48 near the
top of this shaft gears into the rack teeth 31 on the inner
periphery of the large comb plate 29 and drives it.
Compounded also with the rack shaft 47 is a third spur
pinion 49, the teeth of which intermesh and drive a spur
pinion 50 keyed fast to an adjustable vertical shaft 51.
A second spur pinion 52 gears into the teeth of the small
circle 13.
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Reverting to the stud wheel 45 which is the source
of movement to the drawing oft rollers, the following is
briefly a description of the arrangement for same. The

e e

Fig. 95.

stud wheel 45 drives, through an intermediate, the spur
pinion 54 compounded with and near the base of the
upright shaft 55 (see Figs. 95 and g97) also supported
from the gearing plate 11. The fluted roller 56 is com-
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pounded with the shaft 55 near the top as shown ; the
second fluted roller 57 on shaft 58 is driven through
the contact with the fluted rollers 356.

All the parts enumerated are duplicated for the
second small circle and are correspondingly represented
bv numerals 54a to 58a inclusive. The values of these
trains of wheels and their influence on the combed top are
subsequently dealt with under the heading of Drafting
in the Noble Comb.

In the plan Fig. g4, details not hitherto described are
shown, viz. :——the relative positions of the noil brushes
59, bracket support for same 60, the conveying leathers
61 and 62, and the combed fringes 63 and 64 together
with their duplicates. The combed top directed towards
the usual funnel is indicated at 65.

ALTERNATIVE FORM OF DETACHMENT OF
PILLARS AND SHAFTS.

Fig. 98 shows, partly in elevation and partly in
section, an alternative form of detachment of the pillars
and pillar-shafts, as designed by T. Middlemiss, of
Bradford. The consideration of this, apart from the
principle involved, should prove helpful, as do most
comparisons of machine details. The illustration shows
the overhead and detachable parts of the machine, lifted
and held in suspension by pulley blocks, clear of the
lower and fixed parts, as it is when ready for the
removal of the comb circles.

Fig. g9 shows a plan of the lower pillar and pillar-
shaft with square socket.  The chief features and
functions of this mechanism may be described as
follows :

6
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A indicates the upper part of one of the usual pillars,
the base of which is constructed with a flange as shewn
at B. The lower part of the pillar Al is designed with
an upper and a lower flange, b and E. This pillar a? is
bolted through the lower flange E to the common cross-
plate F, as shewn. The pillar shaft ¢ ¢! is also in two
parts: the upper part G, is geared and driven, as
shewn, from the usual cross driving shaft 5. The base
terminal of the pillar shaft G is reduced to form a stud,
1, of square section. A plan in section of this is shewn
at the side. The lower pillar shaft G!, passes concen-
trically through the pillar Al, and is supported by it.
The diameter of shaft 6! near the top is greater than
that of the lower portions. The shoulder of the greater
portion rests on a -complementary shoulder recessed
within the walls of pillar al, as shewn. (See also plan,
Fig. 99). A square socket J, the complement of the
stud 1, 1s sunk into the top of shaft G!, which passes
through, and is adjusted to the gearing plate X, being
in turn bolted as at L to the machine support M. When
the pillar A, the shaft G, and their duplicates are
lowered into position, the flanges B and » are bolted
fast to each other. The square stud 1 in shaft ¢
coincides exactly with the square socket J, in the shaft
G'. The rotation of the upper pillar shaft ¢, causes
the rotation of the lower shaft G!, which, through its
usual connections, communicates motion to all parts of
the machine. '
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CONSTRUCTION OF COMB WITH PILLARS OUTSIDE
THE SMALL CIRCLES.

Fig. 100 shows a sectional elevation of the Noble
comb, as made by Taylor, Wadsworth & Co. The
special feature of this design is the placing of the
pillars in the angles between the large and small circles,
instead of, as formerly, in the centre of, and concentric
with the small circles. The obvious object of this
arrangement is to facilitate the removal of all three
circles without disturbing the pillars.

Fig. 101 shows in plan the relative positions of the
circles, pillars, drawing off rollers, and noil receptacle.

Fig. 102 indicates, in elevation, the noil removing
arrangement and receptacle.

Fig. 103 shows in part plan the modified arrangement
of the dabbing brush necessitated by the placing of the
pillars outside the small comb circles. The same
numerals in each diagram refer to corresponding details.
1 is the pulley shaft ; 2, the fast and loose pulleys; 3, a
driving bevel containing sixteen teeth, and keyed fast to
shaft 1, driving a second bevel wheel which contains
thirty-iwo teeth, and is, in turn, compounded with the
vertical pillar shaft 5. The pillar shaft 5 passes con-
centrically through pillar 6, and is supported by it. The
pillar 6, together with its duplicate 6!, is bolted to and
supported by the usual cross plate 7. The pillars 6 and
6! likewise support the cross shaft 1 and the dabbing
brushes, together with their special carrying brackets, to
which subsequent reference is made. The cross plate %
is supported by four short pillars 8, only two of which
are shown. The pillars 8 rest securely on the gearing
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plate g, which is compounded with the legs 10 and 10,
The cross section of these legs or supports is a quadrant
of a circle. The base of each support is turned out at
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right angles to form feet, which are bolted fast to the
foundation plate 1. The cross plate 7 is designed so as
to pass outside and clear of the small circles. The pillar



342 Worsted Preparing and Spinning.

shaft carries near its base a double stud wheel 12 and
13, the pinion wheel 12 of which drives, through an
intermediate, the spur pinion 14. This is compounded
with, and near the base of the rack shaft 15, which,
through gears similar to the arrangement shown at Fig.
g6, drives the large and small circles. The stud wheel
13 drives, through an intermediate, the spur wheel 16,
which is keyed fast to the fluted roller shaft 17 near its
base. This shaft rotates by frictional contact the fluted
pressing roller and conveying leathers for the small
circle. The drawing off rollers for the large circle
are similarly controlled from the same stud wheel 13.
The whole of the gearing is secured by bolts and
nuts to the gearing plate 9. An annular plate 18, is
cast with the cross plate 7, and on the upper surface of
this plate is formed a semicircular groove, into which
the usual steel balls 19, are placed. The cross plate 7
supports above it an annular steam chest 20, for the
large circle, special bearing strips being arranged
between the cross plate 7 and the steam chest in such a
manner as to permit free expansion of the steam chest.
The comb plate 21, is cast with two depending flanges,
22 and 23. The former is constructed with a groove to
fit over the balls 19, and to move freely in contact with
them. It also partially encloses the steam chest 2o.
Compounded with the comb plate 21, is the brass
foundation 24, studded with pins 25. The steam chest,
comb plate with brass foundation, and pins for the small
circles, are indicated respectively by the numerals 26,
27, 28 and 29. The noil shoot is placed inside the small
circle, as at 31, Figs. 101 and 102. The noil knives 32,
are arranged with the largest knife to operate between



The Modern Noble Comb. 343

Fig. 101.

Fig. 102. Fig. 103.
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the extreme rows of pins, the remaining knives grad-
ually decreasing towards the centre. The foregoing
arrangement therefore causes the -noil to fall over the
pins towards the inside of the small circle, and into the
shoot 31, as required. The position and arrangement of
the mechanism for operating the dabbing brushes are
more clearly represented by the detached illustration,
Fig. 103. The driving pulley 33 is compounded with
the main driving shaft 1. The driven pulley 34 is com-
pounded with the eccentric stud shaft 35, which, it will
be observed, is parallel to the main driving shaft 1. A
bracket 36, projecting from the pillar 6, supports the
slide box, eccentric stud, eccentric, and dabbing brush
immediately over the point of contact of the comb
circles, as shown. The bracket 36, together with the
dabbing brush details, can be moved outside the range
of contact of the circles whenever it is desired to substi-
tute a new set.



CHAPTER XXV.

FEEDING THE NOBLE COMB.

THE method of supplying the requisite uniform

quantity of sliver to the comb circles does not
consist of one simple operation or process. On the
contrary, it is compounded of a series of mechanisms
and operations.

Feeding the Noble comb comprises essentially the
following sequence of operations :—The ball creel and
its rotation ; the feed or trap boxes ; the feed knife ard
its adjustment ; and the inclined plane, supplemented by
the plough knives, the cover plate, and the dabbing
brushes.

Ball The prepared sliver ball is placed upon

Creel. the creel rollers which are shown in
perspective at Fig. 88. These rollers are made of fluted
wood or corrugated tubes. They may be made to
revolve and give off the wool automatically, or be drawn
round as the wool is taken forward by the feed boxes,
and so give up the sliver. It is not an easy matter to
make a satisfactory automatic feed motion to regulate
the feed of the balls on a Noble comb, as it is a very
difficult thing to prepare to exactly the same thickness
each of the four slivers of which the balls are composed.
It consequently follows that when the four slivers are
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simultaneously drawn off the same length, any variation
in diameter of the slivers will result in the smaller ends
gradually accumulating a slackness until they hang limp
on the ball.

It might, however, be noted with advantage that the
amount of sliver feed varies with the tension on the
material, and this varies with the varying diameter
of the four-sliver ball. Since wool is very elastic, any
tension put upon the slivers between the ball creel and
the feed boxes, modifies the amount of feed to the comb
circle. The tension put upon the slivers decreases in
sympathy with the diminishing size of the ball.

Numerous attempts have been made to feed the
sliver into the comb circles with uniformity. The
following methods have been selected primarily to illus-
trate the fundaments of the principle, and, incidentally,
to emphasise the variety of effort and mechanism.

Fig. 104 is an elevation showing part of Prince
Smith & Son’s comb, including the ball creel and one of
the feed boxes. Fig. 105 is a part plan of the same.
The reference marking of like denomination in these two
diagrams and the four subsequent illustrations refer to
corresponding details in the comb.

A is one of the eighteen depending arms secured to
the comb plate, as previously described, all of which
rotate in sympathy. The base of each contiguous pair
of depending arms A is constructed to support and per-
mit the free rotation of two rollers, B and ¢. The outer
roller, B, is fluted and provided with a ratchet wheel, to
which is added a common pawl lever, shown separately
at Figs. 106 and 10%.
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Fig. 105.
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Fig. 107.
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A prepared ball of wool D is placed on and between
the two rollers B and c¢. Eighteen of these balls are
required to complete the circle, making seventy-two in
all. One of the wool slivers E is shown passing up to
and through the guide rings ¥, to the feed box G and
comb circles.

Feed or Corresponding with the number of wool
C‘g‘:;le‘;ml‘ slivers E, there are seventy-two ‘“ feed,”

““trap,” or conductor boxes, G. Each
feed box consists of two fixed sides, a base, and a pivoted
lid u. The lid 1 is pivoted on the stud 1 which passes
through the two sides of the box G, near the upper and
outer end. The completed box G is pivoted on a stud j
in the bracket K, compounded with the usual comb plate
with which the boxes G rotate. The pivoted end of the
conductor box is open, and through it the sliver E can
freely enter. At the ““ toe,” or opposite end of the box,
the lid H rests normally in contact with the sliver E, by
which arrangement the sliver is prevented from slipping
back towards the ball . The {ree end of each of the
boxes ¢ normally rests on the comb plate, just
immediately in front of the comb circle, with a supply of
wool normally in the pins of the large circle. The comb
is initially fed by hand.

Inclined A short distance previous to the point

Plane. of contact of the two comb circles a
cam incline, or segment steel bar M is fixed concen-
trically with the comb plate. The cam incline is about
one yard in length and is adjustably attached to a
bracket, whichin turn is compounded with the stationary
part of the machine. The inclined plane or cam incline
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M is arranged under the feed boxes in such a manner
that as the comb plate, with the feed boxes G, rotates, the
latter gradually rise until they are in a horizontal position,
as shown in Fig. go. Simultaneously, but gradually,
the slivers E pass under a stationary pressing or regu-
lating knife designed to retain the sliver in the pins of
the large comb circle. Then since the sliver £ cannot
slip backwards through the conductors G, owing to the
resisting action of the lid g, it must as a consequence be
drawn from the ball b. The length drawn off—about
one inch—together with that already in the pins of the
large circle, is sufficient to cover the set over of the
small comb circle.

The common method of ““ giving slack ”” to the sliver
E at the moment when the *“ trap ”” boxes G are travelling
up the inclined plane, is to operate simultaneously two
pairs of contiguous creel rollers B by a separate pawl
lever and ratchet wheel. This arrangement, though
primitive, is still extensively employed. Figs. 106 and
107 are line diagrams which illustrate the principle. A
ratchet wheel 1 is compounded with one of the ends of the
fluted roller B. A ratchet pawl 2, pivoted near the top
of the vertical arm of the bell crank lever 3, is free to
turn the ratchet wheel 1 and creel roller B in the
direction which slackens the sliver.  The bell crank
lever 3 is pivoted on stud 4, the whole being supported
by, and rotating in sympathy with the creel frame.

Opposite each point at which the sliver has to
be fed into the comb there is fixed a stationary
cam plate 5, shaped as shown separately at Fig. 107.
Then, as the ball creel rotates, the horizontal arm of
lever 3 comes in contact with the face of the cam
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plate 5, and gradually rises as it travels over it, by
which means the vertical arm with the pawl 2 is sli ghtly
rotated about the pivot 4, and the ratchet wheel
1 with the creel roller is likewise rotated, causing a
slackening of the sliver E to facilitate its passage through
the feed boxes G at the moment when they are passing
over the inclined plane. It is important to note that
the above ‘‘ picking motion ” rotates the creel roller B
equal distances at each operation, whether the sliver is
large or small. If the lengths thus reeled off are not
immediately absorbed by the comb and feed motion,
this slackness of sliver remains or accumulates.

Feed Knife.  The arrangement of the feed knife is
illustrated separately at Figs. 108 and 10¢. The former
is an elevation, partly in section, and transversely
through the large comb circle. The latter illustration is
a front elevation of the feed knife, together with the
supporting bracket. The illustrations are from details
applied to the Noble comb by the Patent Conveyor
Company, Bradford.

The mechanism and its function may be described
as follows :—M is the cam incline ; N the large circle ;
O the comb plate ; P the balls ; ¢ the annular ring, com-
pounded with the stationary and supporting part of the
machine. A bracket R, shown partly in section, is
secured by the set screw s to the steam chest T, or other
stationary part of the machine. An adjustable sliding
plate U is secured through the projecting wings v and v!
by the set-screw W, as shown. The regulating or feed
knife is fastened by the screws v to the adjustable
sliding plate u. Without labouring the subject it will
be evident that the sliding plate v, together with the feed

3
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knife X, may be finely regulated by the adjusting screw
W, to increase or decrease the amount of feed required.

Fig. 109.
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Fig. 108.

This fine adjustment is the special feature of this
arrangement.
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In some instances a micrometer scale is attached to
the end of the feed knife, and a pointer fixed in the
stationary bracket R, by which addition the feed knife x
may be fixed to the same standard position determined
by experience, and only altered by a responsible person
as required.

Clearer Knives 1hen as the conductor boxes and comb
Comgnélover. continue to rotate, a series of triangular
knives z is placed between the rows of
pins of the large circle, and these lift the sliver gradually
out of the large comb circle until it is clear and above
the pins. At this juncture a smooth steel plate (see
Fig. 86) covers the pins of both comb circles. The
sliver gradually passes over this plate, and naturally
straightens out until it reaches the point of contact of
the comb circles, when it falls over the top of the pins,
to be immediately pressed down into them by the
dabbing brush.

AvutomaTtic FEEDS.

The desire to automatically maintain a constant and
uniform supply of sliver to the comb circles has been
attempted by quite a number of interested parties, in-
cluding both machine makers and combers.

The gradual decrease in the size and weight of the
balls causes a variation in the tension on the slivers
which are being fed to the comb circles. With the
object of making the tension and feed uniform, various
devices have been introduced. A few of the chief,
together with their essential details of mechanism are
set forth in the succeeding pages.
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The following arrangement by the Goodall Worsted
Co., Sanford, U.S.A., though possessing merit, is not
put forth as a complete solution of the difficulties (see
text, pages 345 and 346). Fig. 110 is an elevation of
the comb with the feed attachment. Fig. 111 is a part
plan with ball and creel rollers, in perspective. Figs. 112
and 113 are details to be referred to in the subsequent
text. Similarnumerals of reference in each diagram indi-
cate corresponding details. 1 is a section of part of the
machine support.. 2 is an annular bracket bolted fast to
the main support 1. The usual annular ball race is in-
dicated at 3, resting securely on the annular bracket 2.
The steam chest is shown at 4; the comb plate at 5,
with rack teeth 6, brass foundation and pins %, balls 8,
feed box g pivoted at 10, and the cam or inclined plate
at 11

Depending from the external periphery of the comb
plate 5 are brackets 12, which, at their base; support
steel rollers 13 and 131, on which the sliver balls 14 are
placed. The sliver guides are shown at 15 A
bracket 16 is bolted to the fixed annular part of the
machine and projects over the comb pins as shown.
This bracket carries all the fixed and adjustable supports
for the feed knife 17 (see also Fig. 112). Two
vertical rods 18 and 18! are guided in bearings 19 which
are held in position by nuts 20. A link 21, with loops
22 and 22!, connects the two rods 18 and 18! through
the medium of lock nuts 23 and 24. A lever 25, centred
and pivoted to the fixed bracket 26, is slotted as at 27.
The link 21 is passed through the slot 24 of lever 25 and
is thereby supported and congrolled. The lever 25 is
also attached to the link 28. The link 28 is combined
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with the spur gear 29 through the stud 30, set out of
centre. The gear 29 intermeshes with the stud pinion
31, compounded with stud wheel 32, which is mounted
and free to totate on stud 33, supported in the fixed
bracket 34. The stud gear 32 intermeshes with the
teeth of rack 35. This rack is mounted and free to
slide laterally and radially to the machine (see also Fig.
113). A cord 36 fastened to the rear of the rack bar
passes over a free pulley 37. A weight 38, attached to
the free end of the cord 36, tends norfally to pull the
rack bar outwards to the right, in the direction of the
sliver ball 14. The right and forward end of the rack
bar is connected by a spiral spring 39 to a small bracket
40, which is in turn combined to the free end of a metal
strip 41, pivoted below the feed knife to the machine
framing at 42. The metal strip 41 is the special feature
of this arrangement of mechanism. It is curved down-
wards and outwards in such a manner that it makes
contact with each ball 14 as the latter rotates into the
position opposite the feed knife.

Action of the With the bodily rotation of the ball

Mechanism. frame and balls, each ball as it comes
in contact with the metal strip 41 causes the free end of
the latter to yield to the gentle pressure thus brought to
bear upon it. The metal strip 41 then acts through
bracket 40 to move the rack bar 35 radially towards the
centre of the machine, and through it to turn gears 32
and 31 clockwise, but the gear 2¢ with eccentric stud 30
counterclockwise, so that the link 28 rises with the inner
arm of lever 25, and the outer arm déscends with the
vertical rods 18 and the feed knife 1%, to put the maxi-
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« mum pressure on the sliver 14 for a full ball, and the
minimum for an almost empty ball.

Flax Syndicate 1hough the Noble comb is almost ex-

. Automatic Feed. clusively used as a general purpose

comb in the worsted trade, efforts have nevertheless been

made to employ it for combing flax and like vegetable
fibres,

The flax slivers are first wound, under heavy
pressure and very hard, on to a double-headed bobbin or
barrel without flanges. Any tendency of the slivers to
hang slack between the balls and the conductor boxes
is more detrimental to the non-elastic flax than to the
worsted material. The tight slivers are liable to break,
and the slack slivers cause too much waste.

In December, 1897, the Flax Combing Syndicate
introduced an automatic feed to this comb, the distinc-
tive principles of which were new.

Each roll or ball of four slivers is mounted in the
outer free arm of a balk or rocking lever, radially
adjusted to the comb circle, and pivoted to the revolving
creel frame. The inner arm of this rocking shaft is
designed to slide intermittingly in contact with a fixed
cam plate, the function of the miechanism being to
automatically raise the ball and slacken the slivers at the
moment when the conductor boxes are passing over the
inclined plane.

The essential features of the mechanism are illus-
trated at Figs. 114 and 115, of which the former is a
sectional elevation, and the latter a plan. Letters of
like denomination occurring in the different diagrams
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refer to like parts. 1 is a transverse section of the
large comb circle and brass foundation, and 2 a section
of the comb plate. 3 shows one of the conductor boxes,
and 4 the ball creel. Mounted on the stud 35, near the
base of creel 4, is a rocking lever comprising inner and
outer arms 6 and 7. The outer and free arm carries a
specially constructed V-shaped bearing 8. The project-
ing ends or trunions carrying the balls rest freely in the
V-shaped groove. The inner arms 6 intermittingly pass
under a stationary cam plate 9. The balls or bobbins
are shown at 10 and the slivers at 11.

The action of the mechanism is briefly as follows :—
coinciding with the period when the conductor boxes are
ascending the usual inclined plane to draw the sliver 11
from the balls 10, the latter automatically rise and
slacken the sliver. The elevation of the balls is achieved
by arranging that the lever arm 6 shall pass under the
face of cam plate g. The inner arm 6 is consequently
depressed, but the outer arm 7 is, conversely, raised
together with ball 1o. The relative positions of the
raised bobbin 10 and slackened sliver 11 are indicated at
10! and 11* respectively. The arrangement as described
permits the feeding apparatus to draw forward freely the
required amount of sliver with the minimum amount of
tension, from the given ball. Immediately the feeding
of this section of the comb is complete, the design of the
cam plate g permits the outer arm 6 to ascend, which is -
~ facilitated by the gravitation load of the ball and the
weight of the outer lever arm 7. The descent of the
ball 10 to its normal position takes up the slack remaining
in the sliver, which is further drawn off the ball as it
descends to its lowest position. The retaining action of
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the conductor boxes is a further factor which contributes
to this end.

Recently an automatic feeding arrange-

Taylor and ..

Wordsworth’s ment, based on the same principle of

Au;zx;aatic Lifting the balls together with the creel

: rollers, has been introduced by Taylor
and Wordsworth. Fig. 116 is a front elevation showing
the essential parts of the mechanism of this arrangement.
Tig. 117 is a vertical section of the same. Fig. 1181is a
plan of the creel rollers with supporting bar. The cor-
responding numerals in each diagram refer to similar
details.

The numerals 1 to 7 inclusive indicate well known
parts hitherto described. The ball 8 rests freely on the
creel rollers g, supported and free to rotate in the ends
of a carrier frame 10. A tie bar 11 provided with a per-
forator 12 and sockets or guides 13 and 131, links together
two consecutive depending arms 6. A vertical depend-
ing stud 14 is cast or otherwise compounded with the
cross bar of carrier frame 10.. The stud 14 passes freely
through the perforation 12, and carries near its base an
anti-friction roller 15. Two additional studs 16 and 161
are screwed into the under side of the cross bar of carrier
frame 10. These studs respectively fit into, and are free
to slide in the sockets or guides 13 and 13!, their function
being to ensure a true vertical reciprocation of the
carrier frame To. A cam incline 17, which is adjustable,
is secured through bolt 18 and bracket 19 to the machine
frame, directly opposite the place where the conductor
boxes ascend the usual inclined plane.

With the continued rotation of the large comb, the
anti-friction roller 15 travels into rolling contact with the
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face of cam plate 17. The resulting action of this con-
tact is to lift the rolier 15, the stud 14, the carrier frame
10, the creel rollers g, and the balls 8, thus yielding the
requisite amount of slackness of sliver to permit the
usual feeding operation. The release of the pressure of
the cam plate 17 on the anti-friction roller permits the
above parts of the mechanism, together with the balls
and sliver, to resume their normal positions, ready to
repeat the operation for feeding the comb opposite the
second small circle.



CHAPTER XXVI.
DABBING MECHANISMS.

DABBING BRUSHES AND OPERATION.

IN the sequence of combing operations, the next

important step is to successfully place the wool
fibres into the pins of both comb circles at the point where
they converge. The operation must be accomplished
with the least possible delay. The slivers at this
moment are lying on the top of the pins as hitherto
described.

The mechanism consists primarily of a brush to
which a rapid, vertical and reciprocating motion is
imparted. The process is technically denominated
‘“ dabbing.”

The dabbing brush together with its controlling
mechanism, though comparatively simple in construction
and operation, is nevertheless the weakest part in the
Noble comb and a continued source of expense; from
the date of its introduction to the present time an infinite
amount of attention has been devoted to improving,
simplifying and perfecting its details of mechanism.
During recent years much time and thought have been
devoted to the invention of a contrivance to supersede
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the brushes—rotating discs and dabbing blades or knives
of various sorts have been tried with varying degrees of
success. If ultimately, permanent success is achieved
on these lines, much capital and working expense will be
saved, and the way cleared for still greater improve-
ments in this general purpose comb.

The speed of the machine is governed largely by the
speed at which the dabbing brushes can operate. With
the consistent and gradual improvement of the comb in
its numerous details, it has been possible to increase the
speed of the comb circles and general rate of combing
which incidentally, have necessitated a corresponding
increase in the velocity ratio of the dabbing brushes.

The high speed at which these brushes must now
run in order to give a quick, clean dab and so effectively
push the fibres well into the pins, involves that the
brushes must be perfect in construction and action.
They must be of excellent quality, kept in constant
repair and frequently adjusted near to the comb in
sympathy with their reduction, due to wear. They
nevertheless wear out rapidly, require constant atten-
tion, and are a source of much expense.

The average rate at which the dabbing brushes
reciprocate is from 8oo to 1000 dabs per minute—the
balanced eccentric dabbing brush attains the high
velocity of 1200 to 1500 dabs per minute. The quick
dabbing movement of the brush reduces to a minimum
the lateral dragging of the pins through the bristles of
the brush before it ascends above the surface of the pins.
When the brush is detained too long in the pins it results
in the production of bad work.
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Relation of The horizontal distance which the
Motion in comb pins travel through the brush for
B?l?:lfgggto each dab,. for a giyen speed of dabbing
Comb Circles.  brushes, is graphically represented at
Fig. 119, which is a line diagram

supplied by Mr. John Robinscn, Denholme.

The diagram is constructed to scale for a machine
combing long wool, the large circle of which is 43 inches
in diameter, and makes 44% revolutions per minute.
The speed of the dabbing brush is 700 dabs per minute,
and its stroke is 26 inches.

The surface distance travelled by the comb circle for
each dab is therefore

Revs. of circle x diameter of comb circle x 32

Dabs per minute.
_ 4178 X 43 X 22
700 X 7

The principle of construction of the diagram is explained
below.

Take any point X and draw a vertical straight line
X v, unlimited towards v. In X Y take any point A, and
with A as centre describe a circle E to represent the
periphery of the eccentric. In X vy take a point below
the centre A whose distance from A equals half the stroke
of the dabbing brush (1-3”). With this point as centre
describe a small circle B to represent the spindle shaft on
which the eccentric E is mounted. Divide the semi-
circle of E into twelve, or any number of equal parts,
from the apex where it intersects the vertical line X v in
0, to the base where it intersects X vin 12. Each section

= 0-82inches.
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from O to 12 represents equal divisions of time during
the rotation of the disc E. With B as centre describe
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arcs of circles F which pass through the respective points
o to 12 on the periphery of the semi-circle of E, and
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continue each arc of circle until it intersects the vertical
line X Y in points 1* to 12® respectively. The spaces
o—-1%, 1%2%, ........ 11%-12% represent the distances which
the dabbing brush descends in the corresponding equal
divisions of time from o to 12 on the periphery of the
eccentric; t.e., when the periphery of the eccentric
rotates from o to 1, the dabbing brush descends a
distance equal to the distance o-1%. The divisional
distances representing the motion of the dabbing brush
gradually increase up to the point g%, from which they
gradually decrease to 12°%. These unequal divisions
therefore represent the variable velocity of the dabbing
brush in its downward stroke, and conversely for its
upward stroke. :

Through the point o draw a line 0 U perpendicular
to X Y and unlimited towards v. In o U mark off a point
o! whose distance from 0 is equal to the traverse of the
circle for each complete reciprocation of the dabbing
brush (0-82”).  Through the point o! draw a straight
line 0! 0% perpendicular to o U and unlimited towards o2.
Then draw from the points 1* to 12* straight lines
perpendicular to X v, intersecting the straight line o! o2.
Divide the distance o o! into twenty-four equal parts, to
represent equal divisions of time during the complete
revolution of the eccentric E. In this example only
twelve divisions are made, simply to avoid congestion.
Each division therefore represents two divisions of time
on the periphery of the eccentric E. By drawing a line
from o!, through the points where the horizontal and

- vertical lines intersect, to the bottom of the stroke, as at
12°, and conversely to the top of the stroke, as at o, the
relative motion of the dabbing brush and comb pins for
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each downward and upward stroke of the brush is
obtained.

Fig. 119a shows the graph part of the diagram
detached for purpose of comparison with Fig. 120, which
shows similar relative motions to the above, in the case
of a dabbing brush moving at half the number of dabs
per minute for the same surface speed of comb circle,
and incidentally demonstrates the increased wear to
which the brush is subjected when making relatively
fewer dabs per minute.

The average angles at which the dabbing brushes
strike the pins are shown at M N and P 9. The method
of construction will be readily perceived from the
diagrams.

Numerous attempts have been made to impart a
simultaneous horizontal movement to the brush from
the moment it enters the pins until it rises out of them.
Tt will, however, be evident that such horizontal move-
ment of the brush is necessarily tangential to both comb
circles, and that consequently the pins of the circles
must still be dragged through the brushes, though in
such cases to a less degree.

The bristles in the heel of the brush wear out more
frequently than those in other parts, for which reason
several attempts have been made to replace the bristles
in this part of the brush independently of the other
parts. In some cases the brush is made in two sections,
in others the bristles themselves are adjustable. These
and other defects have led to innumerable attempts to
modify, supersede, or even dispense with the brush. In
many instances two brushes have been tried, and in one
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case even three brushes were attempted. Efforts to
supersede the brush include the fitting of segmental
rows or strips of india-rubber to the usual brush stock,
arranged to reciprocate vertically between the rows of
pins in the comb circle in the ordinary way.

In lieu of bristles several rows of steel pins have been
inserted into the back piece. The back or carrying
piece is attached to a two-armed lever mounted and free
to reciprocate on stud bearings, supported by the frame-
work of the machine. The reciprocating movement of
the lever and the ““ comb brush "’ is operated by a cam
eccentric, after the usual manner.

TyPES OF DABBING BRUSH MECHANISMS.

The introduction, history and development of dabbing
brushes and their substitutes is sufficient to form a
treatise of no inconsiderable dimensions, but attention
will be devoted chiefly to the types of dabbing brushes
or their substitutes in modem use. These comprise
single eccentric, balanced or double eccentric dabbing
and roller brushes, discs and dabbing blades.

The reciprocation of the dabbing

Single . . .
Ecceﬁme brush on the single eccentric principle
D;Rgillllg is extensively used. There are several

varieties of this type of which Fig. 121
is a typical example. Itis an elevation partly in section
and shown attached in' position to the strong upright
pillar.

A is the usual cross shaft, B the fixed pulley on same,
which drives through the belt ¢, the pulley D secured to
the conical stud E. - The stud E is supported and free to

8
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Fig. 121.
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rotate at high speeds without any undue shaking or
twisting in the adjustable bearings of the bracket F.
The conical stud shaft E is adjustably secured to the
bracket ¥, by the bolts and nuts G ; the bracketFisin
turn securely fastened to the upright pillar B by the
bolts 1 asshown. Compounded with the conical stud Eis
a bevelled face cam eccentric J, which fits and rotates in
close contact with a conical disc of a ‘“ die ” which fits
between the corresponding bevelled faces of two arms K
projecting from and forming parts of the slide L to which
the shank of the brush mis fastened by the bolt and nut
N. The bevelled wings K of the slide 1L together with
part of the conical spindle E are enclosed in a chamber o
into which a sufficient quantity of oilis poured to permit
of the immersion of the cam j at every downward stroke.
Consequently, on each journey, the rapid reciprocating
action of the cam slide splashes the oil to all the internal
bearings of the eccentric mechanism and automatically
lubricates all the details in frictional contact.

The operation is simple. The constant rotation of
shaft A communicates motion through the pulley B and
belt c, to pulley D, conical stud E and eccentric J. The
rapid rotation of the eccentric J operates through wings
G and slide 1, the requisite reciprocating motion to the
dabbing brush M which, with this mechanism, attains a
maximum speed of about 1000 dabs per minute.

Crank Pin Fig. 122 is an elevation in section of a
Eccentric. slightly different arrangement from the
foregoing, though similar in principle of action. This
modification was originally designed by J. E. Stephen-
son and applied by John Perry of Bradford. . The
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essential features of the mechanism together with its
operation may be briefly described as follows :—a is the
usual bracket case affixed to the comb pillar; B, the
eccentric shaft supported in the bearings ¢ of bracket a.
D is a pulley compounded with shaft B and driven as
usual. The shaft B is provided with a large disc E
which is free to rotate in frictional contact with the
bearing F in bracket A.

A crank pin G is compounded with the disc . A
grooved annular metal ring H of larger bore than the
diameter of pin G circumscribes the latter. Three rings
of balls 1 are placed in grooves between the annular ring
H and the pin 6. A sleeve J forming the lower part of
the connecting rod K circumscribes the annular ring =H.
The bore of the sleeve Jis larger than the diameter of the
annular ring H, and three rows of balls L are arranged
within the grooves formed between the sleeve j and the
annular ring H. The connecting rod x is combined
through the stud and bolt M with the shank N to the foot
of which the usual dabbing brush is affixed. o0 is an
enclosed chamber containing a reservoir of oil. Com-
bined with the base of sleeve J is a projecting tube p
curved in the direction of the traverse of the sleeve J, so
that with each downward movement of the connecting
rod K and sleeve J, the tube p collects a quantity of oil,
which, with each rapid ascent of the tube, is distributed
to the enclosed bearings of the mechanism.

The constant rotation of the pulley D
produces a like rotation in the shaft B,
disc £ and crank pin 6. As the crank pin G rotates it
produces the requisite reciprocating motion in the sleeve

Operation.
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J, connecting rod K, shank ~ and the dabbing brushes.
The introduction of the rings 1 and L reduces the
frictional contact to a minimum,

The number of modifications of the single eccentric
dabbing brush is truly legion ; the two examples already
detailed are primarily given as types and to demonstrate
the principle.

The Balanced 1he introduction of the double eccen-
Dabber. tric or balanced dabbing brush was
designed to impart a steadier and more uniform move-
ment than was reasonably possible with the single
eccentric, and also to economise power.

The chief feature of this mechanism is the addition
of a second eccentric slide. The combined weight of
the dabbing brush, shank, bolts, nuts, slide and the
eccentric bearing ring is ascertained for each comb.
The balanced slide together with its duplicate eccentric
bearing ring are then made to exactly the same weight.
The two eccentrics are diametrically opposed; the
brush and balanced slide which are independent of each
other, rise and fall alternately.

The resultant effect of this arrangement is that the
brush and its accessories are just balanced by the extra
slide and the only work which the eccentrics have to do
is to overcome the frictional resistance and supply the
initial motion. The dabber brush is assisted in its
ascent by the falling balanced slide and vice versa. The
average weight of the dabber brush and its accessories
for fine, medium and long wools is 1olbs. 10 0zs., 11lbs.,
and 11lbs. 2 0zs. respectively.
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Fig. 123 is a sectional elevation of this principle of
mechanism as designed by Prince Smith & Son.

Fig. 124 is a sectional plan of the same brush details.
The numerals of like denomination refer to similar parts.

1 is the brush, 2 the shank to which it is bolted and
which is in turn secured by the bolt and nut 3 to the
upright rod 4 which is free to slide vertically in the en-
closed box 5. The slide piece 4 is formed with two
projecting shoulder pieces 6 and 7; a square ““die ”
(shown in section) with a circular centre fits between the
shoulder parts 6 and 7. A cam eccentric 8 affixed to the
spindle shaft g rotates in frictional contact with the disc
part of the above square ‘* die *’ through which medium
the slide 4 reciprocates in its vertical plane. The
spindle shaft g is of special conical construction as
shown in the plan, which, combined with its compara-
tively long length, contributes to reduce friction in the
bearings—all of which are conical in shape—and to
increase the life of the mechanism.

The second eccentric 10, diametrically opposed to
the first eccentric 8, is also affixed to the spindle shaft g.
The eccentric 10 rotates in frictional contact with the
internal rings of the duplicate square “die” placed
between the shoulder pieces 11 and 12, and which are
flanges or wings projecting from the weighted and
balance slide 13. The slide 13 is free to reciprocate in
a vertical plane conversely with the brush slide 4 and
thereby acts as a counterpoise to the action of the brush:
The lower part of the box 5 forms a chamber 14 which
is supplied with a constant quantity of oil. The eccen-
trics 8 and 10, together with the lower parts of slide
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pieces 4 and 13, dip into this reservoir of oil at each
downward stroke ; the upward stroke of these parts
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Fig. 124.

alternately and continually throws the oil while the
downward stroke splashes it to all the internal bearings
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of the eccentrics and slides, which are, consequently,
continuously and thoroughly lubricated. Provision is
made to retain all the oil within the slide box.

The driven pulley 15 is compounded with a spindle
shaft ¢ in such a manner that it tends to tighten as it
runs ; the bearings for front and rear of shaft g are
indicated at 16 and 17 respectively. The position and
method of attachment to the main upright pillars of the
comb are shown in Fig. go.

The constant rotation of the driving pulley 15 with
cone spindle shaft g produces, through eccentric 8, the
requisite rapid reciprocating motion of the dabbing brush
I. The second eccentric 10 which is likewise and
simultaneously operated produces an alternate and con-
verse motion, and so acts as the counterpoise to balance
and steady the brush which can reciprocate with the
foregoing mechanism at an approximate maximum speed
of from 1400 to 1500 dabs per minute.

DABBING BLADES.

It is more than twenty years since dabbing blades
were first employed in lieu of dabbing brushes to press
the wool or other textile fibres into the pins of the comb
circles. The earliest record dates from 1891, and consists
of an arrangement designed by W. M. Lange, Amiens.

This system of dabbing comprises a series of steel
blades arranged endwise in a block. Each blade is
slightly curved and adapted to correspond with, and enter
into, the space between the respective concentric rows of
pins in such a way as not to strike or injure them. For
certain classes of wool, flax and other vegetable fibres,
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this principle of dabbing has met with a limited amount
of success. The steel blades do not wear out so readily
as brushes, and as a consequence, effect a considerable
saving of expense.

Flax In the year 1897 the Flax Combing
Syndicate’s Syndicate introduced a dabbing arrange-
%1:3:28 ment which is simple, and will serve as
: a basis for a description of the first
principles of this conception. Fig. 125is a part elevation
in section of the essential details. Fig. 126 is a front
elevation of the plough knives, dabber blade and part of
the large comb circle. Fig. 127 is a plan of the details
referred to in Figs. 125 and 126. The same letters in
the different diagrams refer to the same details of
mechanism.

A indicates a portion of the large comb plate ; B, a
portion of the brass foundation for the pins ¢. The pinsin
the small circle are shown at . The dabber plates E are
compounded with the head stock H, attached in tumn to
the rod J which reciprocates in a vertical plane after the
usual manner. A grid Kis carried at the end of a bracket
arm 1, in turn compounded to the pillar M. The
dabber plates E pass freely through the perforations in
the grid k.

An additional feature is the modification of the plough
knives inserted and rigidly fixed between the several rows
of pins in the large circle for lifting the ends of the slivers
clear above the points of the pins ¢, preparatory to the
usual feeding and dabbing operations. The modified
plough knives have a double incline—upwards as at N,
and downwards as at 0, in the direction of the traverse of
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THE NoBLE ComB, wWiTH DABBING BLADES,
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the comb. The plough knife is finally reduced to the
horizontal, as at p. This horizontal part is near the root
of the pins, and directly under the dabbing plates E.
The apex of the inclines projects above the tops of the
pins.

In sympathy with the continued rotation of the large
circle, the sliver gradually ascends the incline N until it
is thoroughly clear of the pins. It next gradually
descends the incline 0 towards and on to the pins ¢ and
D, immediately after which the dabbing blades E descend
to strike and depress the sliver into the pins of the comb.

The dabbing blades £ are accurately guided, by the
grid device X, into the spaces between the concentric
rows of pins ¢ and D. )

The usual “star wheel ” is supplanted by a lever
mounted on a pivot. The free end of this lever inter-
mittently strokes the flax fibres, and helps to complete
their separation at the points where the large and small
circles diverge.

Combing The dabbing apparatus, as applied

Appliance’s to the Noble comb by the Con:bing

1%1:32;3 Appliance’s Ltd., Leeds, was designed

’ by Messrs. E. and J. Greenwood in the

year 1903, in sympathy with similar efforts to replace

the dabbing brushes. Minor details have since been

added, and the apparatus is now used on a large number
of combs.

An important feature of this recently improved
mechanism is an arrangement which seeks to avoid any
injury to the comb pins whenever any hard substance
accidently passes with the sliver into the combs. The
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dabber in immediate contact with the hard substance
automatically yields to the extra resistance and permits
the obstruction to pass forward with the minimum injury
to the comb circles. :

Fig. 128 is a perspective view of the Noble comb
with this dabber motion attached.

Fig. 129 is a side elevation of the dabbing apparatus.

Fig. 130 is a plan of the same.

Figs. 131, 132 and 133 represent details to which
subsequent reference will be made. The same numerals
occurring in the different diagrams refer to the same
details.

1 is the usual pillar; 2z, a bracket of butterfly shape,
which partially circumscribes the pillar 1. A second
and diametrically opposed bracket 3, partly circular in
construction is fastened by the bolts and nuts 4 to the
ends of the bracket 2. The bracket 3 is slotted, and is
adjusted to the pillar 1 by the bolts 5, as shown.

The base of the bracket 2 at the inner side of the
pillar is turned upwards as at 6. A right-angled bracket
7 is adjustably bolted, as shown, to the bracket part 6.
The base terminal of the bracket 7 is constructed to form
a boss or circular bearing 8, through which a horizontal
shaft g is inserted and free to rotate. The ends of shaft
gsupport and form the pivot for the two arms of a forked
lever 11, to which the dabber carrier 12 is attached.
Two horizontal rods 13 are supported in a socket 14 in
the dabber carrier 12. The rods 13 are adjustable, and
are secured by the set screws 15. The dabber blades 16
for the large circle are mounted on the rods 13, adjust-
ably spaced by washers 17 and secured by nuts 18. The
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dabber blades 19 are supported through the medium of
depending studs 2o, from the dabber bracket 12. The
part of each of these blades which first encounters the
sliver is formed with an incline, tapering from the base,
as in Fig. 133. The feature of this arrangement is that
with each successive dab, the wool is gradually pressed
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Fig. 129.

further down into the pins of the comb. The stud
bolts 20 are adjustable in the slot 21, and secured
by nuts 22. The bracket 3 supports the reciprocating
mechanism which comprises the pulley 23 mounted on
the shaft 24, carrying a common eccentric. A split
collar or boss 25 circumscribes the eccentric on shaft 24.
The base of the collar 25 is formed with a depending
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rod 26, terminating in a foot projection 27. Adjusted to
the foot 27 is the reciprocating rod 28, which passes
through the dabber carrier 12. The rod 28 is provision-
ally compounded with the dabber carrier 12 to reciprocate
the same.

Immediately the dabber knives come

Escapement . . . . .
Apparatus in contact with any hard or resisting
for matter, in the process of dabbing, the
dabber carrier with the knives is auto-
matically released. The added mechanism which effects
this desideratum comprises the following details (see plan
Fig. 131) :—The reciprocating rod 28 is square in cross
section for a limited length towards its lower end. A
hole 30, of conical formation, is sunk into the side of the
square portion. Directly below the orifice in the dabber
carrier 12, and at right angles to the conical hole 30, a
hollow boss 31 is formed. Both internal terminals of
the boss 31 are threaded. A collar 32, threaded extern-
ally, is adjusted into one end of the boss 31. A cross
cut 33, for adjustment, is formed in the collar 32. A
stud shaft 34, provided with a conical end 33, fits into
the conical hole 30 in rod 28. The shaft 34 carries a
fixed collar 36, and a loose collar 37, between which a
spiral spring circumscribes the stud shaft 34. A fixed
pin 39 (see Fig. 130), in the shaft 34, normally fits into
the cross cut 33 in the collar 32, and a handle 40, com-
pounded with the end of the stud shaft 34, completes
the details for adjustment of the collar 32, through
which the requisite amount of compression is imparted
to the spring 38 to keep the conical end of shaft 34 in
the conical hole 30. The shaft 34 may be detached from
engagement with the rod 28, by pulling the handle 40

Dabber Blades.
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Fig. 131. Fig. 133. Fig. 132.
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and turning it with the pin 39, so that the latter is
disengaged from the cross cut 33.

The true alignment of the rod 28 is maintained by an
adjusting screw 4I, which supports a ball 42 in easy
pressing contact with the square face of rod 28, diam-
etrically opposite the rod 34. A projecting foot 43, in
the bracket 3 supports a spiral spring 44, which is in
contact with a plate 45, compounded with the dabber
carrier 12 (Fig. 129).

The action of the mechanism is briefly as follows :--
With the continued rotation of the driving pulley 23 and
eccentric shaft 24, the collar 25 with rod 26 reciprocates
the dabber carrier 12 and blades 16 and 17 continuously.
Any unusual resistance to the blades, as referred to
already, causes the dabber carrier to rise, and assisted by
the spring 44 it tends to force the conical end of shaft 34
out of its conical socket in the reciprocating rod 28.
With the normal ascent of rod 28, the conical end of
rod 34 automatically returns through the influence of
spring 38, into the conical hole 30.

Auxiliary Feed Fig. 132 shows an arrangement for
assisting the dabber blades to press the
sliver well into the pins. 46 is asimple
balk lever pivoted on the fixed stud 47. The short arm
of the lever 46 is connected through stud 48 to the recip-
rocating rod 28. A stud 49, affixed in the longer arm 46,
adjustably supports a supplementary blade or blades 50,
suitably spaced between the retreating or turned up ends
of the dabber blades 16 or 17.  The foot of the depending
blades is inclined and serrated as shown. It will be
observed that as the reciprocating rod, dabber carrier and

to
Dabber Blades.
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blades ascend, the longer arm of lever 46 descends with
the blades 50. The latter reach just into contact with
the slivers, and keep them from accumulating in front of
the dabber blades, with the descent of which the blades
56 rise clear of the slivers and comb circles.

An alternative and more recent wodificaiion is the
introduction of a rotating disc wheel 51 (Fig. 133}, which
is placed between the retreating ends of the dabber blades
16. The disc wheel 51 rotates with a surface velocity
approximately the same as that of the comb circles—by
preference a trifle faster. The function of the wheel 51
is to assist the wool forward and into the pins preparatory
to the dabbing action of the blades already described.

RoTarRy BRUSH FOR PRESSING THE SLIVERS INTO
THE CoMB CIRCLES.

The chief feature of this arrangement is a rotary
brush combined with a stationary knife for depressing
the slivers into the pins of the Noble Comb. This
system requires a reduction in the surface area of the
usual cover plate, and involves a modification from a
single to a double *“ inclined plane,”” but it dispenses with
the usual dabbing brushes or blades.

The mechanism was designed by Kenneth Wilson,
Halifax, and is made by Prince Smith & Son, Keighley.

Fig. 134 is an elevation of the brush part and the
adjustable pressure blade together with the modified
‘““inclined plane ” and part of the comb circle. Fig. 135
is a plan of these details, showing also the reduced cover
plate. The same numerals occurring in the different
diagrams refer to the same details.
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I indicates a portion of the large comb circle; 2 a
portion of the small comb circle. 3 i$ a circular brush,
the bristles of which project from a boss 4, which is
mounted and free to rotate on a stud 5 between the two
arms of a ‘‘carrying bracket” 6, in turn combined
through the bolt 7 to a second bracket 8, which is secured
to the usual pillar g. The brush is sufficiently wide to
cover the ““ set over”” of both comb circles at the point
where they converge. The bristles are not set radially,
but obliquely to the periphery of the socket 4. They
penetrate well into the pins of the comb, so as to press
the slivers thoroughly into them. The brush rotates in
the same direction, and necessarily at the same velocity
as the comb circle. A blade 10, the front end of which
tapers upwards from the base, is adjustably fixed concen-
trically with the pins of the large circle, preferably
between the last two rows. The function of this blade
is to depress the sliver well into the pins of the comb, to
intercept any fibres which tend to rise with the brush as
it leaves the pins, and incidentally to keep the fibres from
wrapping round the brush. The blade 10 is secured
through the nut 11 to a bracket arm 13 depending from
the carrying bracket 6. The usual conductor boxes are
indicated at 12. The inclined plane 14 is supplemented
by an additional incline 15, to the left of the supporting
bolt 16. A steel cover 17, adjusted to a fixed part of the
comb at 18, keeps the free ends of the lifted slivers 19
clear of the pins of the small circle, part of which it
encloses, but the greater part of that portion of the cover
which usually projects over the pins of the large circle is
removed. This arrangement permits the slivers to
descend directly and ride freely on the surface of the pins
of this comb.



Dabbing Mechanisms. 389

The action of the combined details of this mechanism
is summarised as follows :—As the conductor boxes 13
travel up the incline 14, they draw off a fresh supply of

R
R ey |

Fig. 134.

sliver from the balls. Then as the boxes descend the
incline 15, the projecting free ends of the slivers are
naturally distributed over the cover plate 17, while the
intervening part of the slivers falls on to the top of the
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pins of the large circle, on which they ride until the
bristles of the rotating brush gradually lay hold of the
fibres. Owing to the oblique setting of the bristles, the
pressing of the fibres into the pins of the circles is
accomplished by a more or less stroking action. Any
tendency of these fibres to rise with or wrap round the
brush, is immediately arrested by the inclined part of the
blade 10, the point of which enters well into the bristles
of the brush. The slivers then gradually pass under the
stationary blade 10, by which means they are thoroughly
depressed into the pins of the combs.



CHAPTER XXVII.
DRAWING-OFF MECHANISMS.

HE completion of the combing of the slivers pro-
jecting from each of the three circlesis accomplished

by separate pairs of vertically adjusted fluted rollers,
one of which in each pair is driven positively and the
other by frictional contact, through the medium of a
leather which passes round it and acts as a cushion
between the nip of the two fluted rollers (see also Fig. g4).

DRrRAWING-OFF ROLLERS, LEATHERS, &C.

The wear on the drawing-off leathers, of which there
are never less than four in a Noble comb, is a factor of
considerable importance and pecuniary interest to
wool combers.

Fluted drawing-off rollers usually jam, cut or other-
wise damage the wool slivers unless they are covered
with leather or other yielding material to act as a cushion,
at the point where the fibres are gripped. The leathers °
are usually employed in the form of endless bands or
aprons, which however, soon wear out as a result of the
severe bending strain to which they are subjected in
passing between the corrugated rollers. The leathers
are also excessively worn at those places which grip the
fibres and draw them through the pins of the comb.

If the sliver, when taken from the comb circle, is
permitted to run continuously in contact with the same
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portion of the carrying leather, the latter is rapidly
destroyed in the part which draws off the sliver, the
other parts of the leather remaining in good condition.
This defect is most manifest in those leathers which
draw off the sliver from the large circle because from
this circle the longest fibres are drawn and consequently
the drawing-off leathers are here subjected to the
greatest :train. The expense necessarily incurred in
supplying and keeping these leathers in constant repair
is very great. In sympathy with the efforts to improve
the other fundamental parts of this machine, numerous
attempts have been made to increase the life of the
leathers : (1) By improved methods of applying the
pressure to the pressing rollers and reducing the friction
on the bearing and permitting the leathers to work
more freely ; (2) By the application of ball-bearings to
the journals of the drawing-off rollers ; (3) By designing
the drawing-off rollers with a cushioning or yielding
material at the point where the slivers are nipped, so as
to prevent the cutting of the fibres, and thereby to
obviate the use of leathers altogether ; (4) By imparting
a vertical reciprocating movement to the leathers so as
to distribute the wear and tear over a greater surface.

In addition to the above defects in relation to the
leathers, the constant heat from the steam chest com-
bined with the friction of the fibres in contact with the
heated pins generates electricity among the fibres, and,
as a consequence, they ‘“fly” from the body of the
sliver and are attracted to the steel rollers around which
they tend to wrap, resulting in damage to the pins of
the circle and the production of thin places in the sliver.



Drawing-off Mechanisms. 393

Weighting the Lhe mechanism of the drawing-off
Drawing-off  pollers, as fitted in the usual plain bear-
Rollers. . . - .
ings for drawing off the combed sliver
is illustrated as follows :—

Fig. 136 is an elevation of the drawing-off rollers.
Fig. 137 is a sectional plan through x v (Fig. 136).

Figs. 138, 139, 140 and 141 are details to which sub-
sequent reference will be made. The numerals of like
denomination occurring in the different diagrams refer
to corresponding parts.

I and 2z represent the upper and lower “slide
brackets, both of which are compounded to the upright
bar 3, and adjustably secured, through the bracket arm
4, to a fixed part of the machine. 5 is the fluted
drawing-off roller, and 6 the shaft with which it is com-
pounded. This shaft, as previously demonstrated, is
positively driven through the spur wheel 7, and is free to
rotate in the bush bearings 8. A fluted pressing
roller g is mounted loosely on the vertical shaft 10,
which modification was first introduced by Sharp &
Jowett, Bradford.

The shaft 10 is square in cross section towards its
base, as at 10!, and is formed with an enlarged collar 102
immediately above the square section. This collar fits
into a sliding block 11 contained and free to move
laterally in the slide carrier 2. The block 11 and a
portion of the shaft 10 are detached and shown separ-
ately at Figs. 138 and 139 respectively.

The enlarged or collar part 10? rests freely on the
block 11. A loose collar 12 is mounted on the shaft 1o
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and bridges the distance between the fixed collar 10% and
the fluted pressing roller g, which it supports. This
roller has a recessed base which fits over collar 12. The
top of the pressing roller is likewise recessed, and into it
fits a loose collar 13, also mounted on the shaft ro. This
arrangement tends to keep the dust from entering
between the fluted roller g and its shaft. The collar 13
is prevented from rotating, by the extended projection
13! which fits into contact with the notch 14! of the
sliding block and bearing 14 mounted on the shaft 10
and free to move laterally in the slide bracket 1. The
collar 13 and the block 14 are detached and separately
shown at Figs. 140 and 141 respectively.

A threaded bolt 15 passes freely through the end of
the carrier 2, and is screwed through an adjustable nut 16
into contact with the bearing block 11. A spiral spring
17 is mounted over the stud bolt 15, enclosed between
the end of carrier 2 and the loose piece 16.

An oil duct or longitudinal groove 10% (Fig. 139) is
formed in the shaft 1o for the purpose of lubricating
the loose fluted roller g.

The fluted pressing roller, with its mounted leathers,
is forced by the above described mechanism into close
contact with the fluted drawing-off roller, and is con-
sequently rotated by this frictional contact. Any hard
or foreign matter passing between the nip of the fluted
rollers overcomes the resistance of the spring 17, and
passes forward without further detriment to the mechan-
ism or material.
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Fig. 137.

Fig. 139.

Fig. 141.

Fig. 140.

) Fig. 138.
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Weighting the An arrangement was introduced in 181

Roller by a by T. H. Shaw, of Shaw & Mitton’s,

Single Spring. . .

Bradford, in which, by the use of only
one screw, equal pressure was applied to both ends of the
pressing roller and across the full width of the leather so
as to reduce the wear and tear on it and draw a more
even and perfect sliver from the circles.

Fig. 142 is a sectional elevation illustrative of the
essential features of this mechanism.

Fig. 1434 is a plan of same.

A is the drawing-off roller, B the pressing roller, ¢
the upper and Dp the lower carrier. Carrier D is com-
bined with the bracket £ which is in turn secured to a
fixed part of the machine. F and ¥'indicate the upper
and lower bearings on the pressing roller B. An upright
bar G is supported by and free to move laterally between
the carriers B and ¢. This bar is provided with three
projections, 6!, 62 and ¢3. The first two rest normally
in respective contact with the upper and lower bearings
Fand F. A lever H, pivoted in the bottom carrier »,
rests normally against the projection G2, whilst its free
end passes through the slotted part 1 of the carrier c.
A threaded bolt J is adjusted into contact with the free
end of the lever 1 ; the bolt J passes freely through the
end of the cap K of carrier ¢c. A spiral spring L, circum- -
scribing the bolt j, is confined between the cap X and
a nut M adjustable on the threaded part of the bolt j.
By adjusting the nut M and compressing the spring L
force is applied to the end of the lever H which in turn
operates on the projection G® of bar G, the lateral move-
ment of which applies the requisite amount of pressure
simultaneously to both ends of the pressing roller B.
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Fig. 144 is asectional plan ; Fig. 145an

elevation of the method introduced and

Drawing-off  adopted by Prince Smith & Son, for

Rollers. o s :

weighting ”’ the drawing-off rollers at

each end, by a pair of spiral springs. Similar letters of

reference in each diagram indicate corresponding parts
of mechanism,

Double Springs
to

A indicates the shaft and drawing-off roller; B the
shaft and pressing roller ; c a floating box with a sleeve
bearing D, which fits over the end of the pressing roller
shaft B. The box ¢ is supported by, and free to move
slightly along a fixed arm E. A recessed link piece F,
having a collar bearing G, fits over the end of the drawing-
off shaft A. The recessed part encloses the shaft B below
the bearing b. Compounded with the opposite end of
the link r is a threaded stud m, which passes freely
through the end piece of the box ¢, and also frecly through
a cross piece I, which contains the two studs j with
reduced ends K. See also Fig. 146. These pass freely
through the ends of the floating box ¢. The reduced
parts X fit into the spiral springs 1 and the shoulders of
the normal diameters J abut against their ends. The
springs are suitably contained in the box ¢, as shown. An
internally threaded sleeve M, provided with a small milled
edge wheel N and ratchet wheel 0, is screwed on to the
threaded part of the projecting stud H and adjusted into
close contact with the face of the cross piece 1. A pawl p,
pivoted on the fixed stud @, normally rests in the teeth of
the ratchet wheel, and serves to prevent any backward
rotation after its adjustment. The lower ends of the
drawing-off rollers are similarly connected and adjusted.
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By turning the threaded sleeve M clockwise, the requisite
amount of pressure and adjustment is applied to the
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Fig. 146

pressing roller B to place it in frictional contact with the
drawing-off roller A, by which means the cross piece 1,
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with studs j, compresses the spiral springs L. These in
turn exert the necessary influence through the floating
box ¢ and its bearing D on the shaft of the pressing
roller B. Any hard or foreign substance in the sliver
overcomes the pressure of the springs and passes forward
without detriment to the mechanism.

An improved stand is now used for supporting the
drawing-off rollers; the number of parts have been
reduced ; there are no parts which can work loose and
drop into the comb circles, as in some of the older types
of stand.

BALL BEARINGS APPLIED TO THE DRAWING-OFF
ROLLERS.

This is a recent arrangement in which ball bearings
are provided for the vertical spindles of the pressing and
drawing-off rollers, the objects being to reduce the power
required to rotate the spindles and rollers, and to prolong
their life as well as that of the leathers. The writer saw
a considerable number of these drawing-off rollers in
operation at Hollingrake and Clegg’s, Halifax, whose
experience confirms the above claims of the makers---
Taylor and Wordsworth, Leeds.

Fig. 147 is a sectional elevation showing the essential
details of this mechanism. Fig. 148 is a plan through
x v, Fig. 147. The numerals of like denomination occur-
ring in the different diagrams refer to the same details.

I is the spindle of the drawing-off roller, positively
driven as previously described. 2 is the fluted drawing
off roller, compounded with the spindle shaft 1. 3 is the
fluted pressing roller, compounded with the vertical shaft
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4, which is supported as usual. The roller 3 is kept in
adjustable contact with the roller 2, as subsequently
described.

A concentric inner groove ring 6 fits tightly to the
upper part of the pressing shaft 4. A second concentric
outer groove ring 5 fits loosely over the ring 6. The
balls 7 are inserted into the grooves of the rings 5 and 6.
The interstices between the rings 5 and 6 are filled in by
“cage ” rings 8. A box or housing chamber g is con-
structed with a circular recess on the under side for the
upper part, and conversely as at g! for the lower part of
the spindle. The diameter of the recess is slightly greater
than that of the outer groove ring 5. This design
permits the rings and balls to slide sideways, and so
prevents the balls from jamming. A recessed cap piece
10 fits over the spindle 4 and encloses the recess opening
of chamber g. The remaining spaces above and below
the rings 5 and 6 and balls 7 are filled in with a semi-solid
lubricant, so that the balls, rings and bearing parts are
kept constantly lubricated.

The housing chamber g on the left side is recessed so.
as to retain one end of the spiral spring 11, the function
of which is to press the roller 4 towards the drawing-off
roller 1. The box chamber g forms part of a “sliding
piece ”’ 12, also recessed to receive the spring 11. The
“sliding ” plece is carried in the projecting arm of a
duplex or compound bracket 13. A bridge 13*indicated
in the plan, Fig. 148, combines the upper and lower
arms of the duplex bracket 13, carried from or about the
drawing-off shaft 1. The spiral spring 11 is adjusted
and kept under pressure in contact with the recessed left
side of chamber ¢, bv the set screw, lock nut and abut-
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ting piece 14, as shown. The base end of the shaft 4 is
reduced in diameter to less than the part which fits into
the grooved ring 5, thus serving to secure the ball bearing
to the lower end of the pressing shaft 4. The base of
the shaft rests on the flanged head of a small stud 17,
the threaded shank of which passes through the base of
the chamber ¢!, being adjusted and secured by the nut
as shown. In all other respects the details of the bearing
for the lower part of the shaft coincide with those
described for the upper part. The upper and lower parts
of the shafts 4 are slightly reduced to permit the free
removal of the rings, balls, and housing chambers. The
application of this principle of bearing to the drawing-off
roller is optional, since the objections of the ordinary
plain bearings apply chiefly to the pressing rollers. The
additional mechanism is nevertheless illustrated and
described.

The upper bracket part 13%1s constructed with a small
ring centre at the top, and a large recessed centre on the
under side, into which is fitted the reduced portion
of the upper part of the housing chamber g% which
terminates in a threaded bolt, on which a nut 18 com-
pounds the housing ¢? to the bracket part, 132. The
lower part of the bracket 132 is of cylindrical formation.
It fits internally and is secured by the stud bolt 19 to
a supporting cylinder 2o, which in turn is bolted to the
“motion plate ”’ 23 of the machine. The side bearings
and balls are shown but not indicated by numerals.
They correspond with those described above. A short
supplementary cylinder 21, constructed with a closed
bottom, is fixed internally in the bracket cylinder 133,
It supports an extra set of ball bearings 22, which
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“thrust ” as shown against the normal and side or
steadying ball bearings.

NoN-LEATHER DRAWING-OFF ROLLERS.

With the object of obviating the use of leathers,
Milson and Stetson. Boston, U.S.A., recently introduced
the use of a roller termed a “‘ clearer,” in addition to the
two usual drawing-off rollers. The drawing-off roller is
constructed with a cushioning material which yields
slightly to pressure at the points where the fibres are
nipped, the object being to prevent cutting or injuring
the fibres during the drawing-off operation.

Fig. 1491is a side elevation of the drawing-off rollers.
Fig. 150 is a plan of the rollers in their supports.

Fig. 151 is a sectional plan through o pin Fig. 149.

Fig. 152 is an enlarged side view, partly in section, of
the drawing-off roller.

Fig. 153 is a transverse section, in plan, through x v
in Fig. 152 ; Fig. 154 a detail to which reference will be
made ; and Fig. 155 is an elevation to show the ratchet
wheel and pawl lever.

The drawing-off roller r, together with the pressing
roller z and a supplementary roller 3, denominated the
*“ clearer,” are supported in position by the upper and
lawer frame or carrier pieces 4 and 5, which are
adjustably linked through their ear pieces by a rod 6.
The lower frame 5 carries a plate 7 which is secured to
the main frame of the comb.

The ends of the pressing roller 2z are provided with
bearings in a floating box 8 and its duplicate in the lower
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frame 5, each of which is free to move laterally in the
frames 4 and 5 respectively. An adjustable threaded
bolt g passes freely through the end cap 10, while its
threaded part is screwed through a loose head piece 11,
by which a modified amount of tension can be applied to
the pressing roller 2. A ratchet wheel 13 is loosely keyed
on the stud bolt g, on which it is free to slide, but com-
pounded to turn withit. The teeth of the ratchet wheel
engage in a pawl lever 14, which combination prevents
any partial rotation of the bolt g after adjustment.
The ends of the shaft of the fluted clearer roller 3 are
mounted in bearings 15, which are free to slide laterally,
being controlled and opetated in a somewhat similar way
to shaft 2. The function of this shaft is to keep the
fibres from lapping round the drawing-off rollers.
The drawing-off roller shaft 11s positively driven from
its base as usual. The fluted, or drawing-off part of this
roller is of special construction and constitutes the chief
feature of the mechanism. It is made in the form of a
cage, the upper and lower ends of which are provided
with gear teeth 16. A series of thin iron bars 17, Fig.
154, provided with serrated teeth 18, links together the
upper and lower gears 16.  The cage is fitted tightly over
a cushion roller 19, in turn circumscribing and com-
pounded with the vertical shaft of the drawing-off roller 1.
The cushion roller is made of raw hide, leather, or any
fibrous material which yields to pressure. The periphery
of the cushion 19 between the teeth of the thin iron bars
17 is grooved, as shown. The teeth 21 of the pressing
roller 2 press the sliver 20 that is being drawn off against
the grooved or rounded portion. The fringe of sliver to
be drawn off is stroked towards the nip of the rollers by
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a wheel rotating near them, but not shown in the illus-
tration.

The ribs of the drawing-off roller 1 and the pressing
roller 2 grip the sliver firmly. The flexible and cushion-
ing material described yields to this pressure. The sliver

Fig. 150. Fig. 152. Fig. 154

’{\N !

PRI PO %
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Fig. 151. Fig. 153

is then taken by the clearer roller 3 and conveyed to a
trumpet, through which it passes to join the fringe that
is being drawn off from the small circles. The combined
slivers are then similarly drawn off and passed through
a second trumpet to the coiling can.
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Traverse An important accessory -arrangement

Motion for was designed by Lister & Batty and

Dlt:;ihl:agr-son ~ introduced in the year 1893, to obviate

) the foregoing difficulty by causing the

drawing-off leathers to reciprocate slowly in a vertical

plane, so that the bearing surface of the leathers in
respect to the sliver is constantly changing.

The principle of the mechanism, which is applied to
all modern Noble combing machines, is illustrated and
described as follows :—

Fig. 156 is a sketch in perspective and elevation of
the reciprocating mechanism. '

Fig. 157 is an elevation in part of the reciprocating
table, together with an operating cam and bowl ; partly
in section.

Fig. 158 is a plan of the essential parts, and shows
their relation to the comb circles.

Fig. 159 is a front elevation of the cam, bowl and
table, -

The same numerals occurring in the different dia-
grams refer to the same details.

Compounded with the pillar shaft 1 is a worm 2z
which gears into a worm-wheel 3, keyed fast to a short
cross shaft 4 carried by a bracket 5, in turn supported
from the gearing plate of the machine. A worm 6 on
shaft 4 gears into a worm-wheel 7, secured to the
horizontal shaft 8 which is carried in the sleeves of
brackets g, in turn secured to a fixed part of the machine.
The shaft 8 is free to rotate in the sleeves of brackets g.
Tt carries a fixed but adjustable cam 1o which is free to
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rotate in rolling contact with an antifriction roller 11,
mounted and free to rotate on a stud 12. This stud is
bolted and secured by the nut 13 to the depending part
of a ““table plate ” 15, which is free to reciprocate in
bracket g, at right angles to it and the horizontal shaft 8.
The horizontal or table part 15 is provided with ad-
justable slotted pieces 16, which in turn carry vertical
studs or spindles 17. Mounted and free to rotate on
each of the spindles 17 is a flanged roller 18, around
which and the usual fluted rollers, the drawing-off leather
19 is passed. The continuous rotation of shaft 1 and
worm 2 produces, through worm-wheel 3, a like con-
tinuous, but slower, motion in shaft 4. This in turn
communicates, through worm 4, a continuous, but
decreased, motion to the horizontal shaft 8 and the cam
10. The uniform rotation of the latter, operating in
rolling contact with bowl 11, prcduces a reciprocating
motion in stud 12, table 15, spindles 17, rollers 18 and
leather 19. Then, since the sliver from the comb circle
is always taken off in the same plane, the position of the
leather is constantly varying relative to this plane. The
wear on the leathers is consequently distributed over a
greater area of them. The cam 10 is constructed so as
to produce the smallest amount of dwell in the recipro-
cating table and leathers at each end of their traverse.

. Twisied " For long wools, some combers employ
Flutes on drawing-off rollers where the flutes run
Drawing-of  diagonally. These specially *“ twisted ”
Rollers. .
fluted rollers are designed by the makers
Prince Smith & Son, to increase the life of the leathers.
The experience of users coincides with this claim.
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PROBLEMS ON DRAFT AND DABBING IN THE NOBLE
ComB.

Drafting on the Noble comb is complex. The
feeding, as previously explained, is intermittent from the
different balls of four slivers at diametrically opposite
sides of the machine. The fibres are continuously
drawn off by four separate pairs of rollers and combined
into one small rope-like sliver and conveyed to the coiler
rollers, where it receives a further but very slight draft.

Given the following speeds, sizes of rollers and
wheels for Figs. 95, 96 and g7, ascertain the following
particulars in relation to the draft and dabbing in the
Noble comb.

Speed of pulley shaft 2 =45 rev. per min.
Bevels 3 on shaft 2 =18 teeth .
. Pillar
Bevels 4 on top pillarshaft 5 =31 ,, Shaft
Annular pinion 16,, ,, ,, =15 ,,
,» wheel1s,, ,, sa=17 ,,
Wheel 44 on bottom of pillar
shaft 5a = 24 teeth
,» 46 on bottom of rack Driving
pinion shaft 47 = 50 ,, large
,» 48 on top of rack pinion circle
' shaft 47 = 10 ,,
Rack 31 on inside of large circle=264 ,,
Large circle = 43in. dia.
Wheel 49 on rack pinion shaft 47 = 13 teeth
. 50 ,, shaftsr = 16 ,, Driving
» 52 LY ST =12 . small
Rack 13 on periphery o‘f small circles
circles = 94 ,,
Small circles == I6in. dia.
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Wheel 45 on bottom of pillar shaft \

5a = 56 teeth | Outside
,» 54 on bottom of outside drawing-
drawing-off roller shaft 55 == 52 ,, )off rollers
Drawing-off roller 56 = 24in. dia. |
Wheel 534a on bottom of inside Inside
drawing-off roller 55a = 39 teeth ; drawing-
Drawing-off roller 56a = 2in. dia. Joff rollers
Pulley driving coiler = 8in. dia.
,, on ' =T10in. ,, } Coiler
Coiler rollers = 3in. ,,

Pulley driving dabbing motion, gin., 1oin., or 11in. dia.
Pulley on dabbing motion, 6in. dia.

1. Draft between large circle and outside drawing-off
rollers==

Dia. roller 56 Whl. 45 Whl. 46 Rack 31
More 2t X 56 X 350 X 204
== .,
Less 43 X 52 X 24 X 10 344
Dia, large circle Whl. 54 ‘Whl, 44 ‘Whl, 48

2. Draft between large circle and inside drawing-off
rollers=

Dia. roller 56a. WHhl. 45 Whl. 46 Rack 31
More 2 X 5§56 X 50 X 204 367
Tess 43 X 39 X 24 X IO

Dia. large circle Whl. 54a ‘Whl. 44 Whl 10

3. Draft between inside and outside drawing-off rollers

Dia. roller 56a,” Whl, 54
3:67 5 2 52
== — == I°* or —— —= I
3'44 2} 3 5

Roller 56 ‘Whl. 54a
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4. Draft between small circle and inside drawing-off
rollers
Dia. roller 56a Whl. 45 ‘Whl. 46 Whl. 50 Rack 13
2 X 56 X 350 X 16 X 04 6
— 00
16 X 39 X 24 X 13 X 12 3
Dia. small circle Whl. 54a Whi. 44 Whl. 49 ‘Whl, 52
5. Revs. of large circle per minute.
Revs. shaft 2 WhL 3 WhL. 16 WhL 44  Whl 48
451 X 18 X 15 X 24 X IO

= 42
I X 31 X 17 X 50 X 264 4
‘Whl. 4 Whi. 15 Whl. 46 Rack 31

0. Surface speed of large circle in inches per minute.

Rev. Dia. T
2 X D¢
_ 4 43 272 —- 567-6in.

7. Revs. per minute of small circles.
Rev.shaft2 Whl.3 WhL 16 WhL 44 Whi. 49 WhL 52
451 3 I8 X I5 X 24 X I3 X 12
I X 31 X 17 X 50 X 16 X 04
Whl.4 Whl.15 WhlL46 Whl5 Rack13
8. Surface speed of small circles

= II'5

Rev. Dia. T
1I'.5 X 16 X 22 .
= 7 "= 578-20in.

9. Surface speed of outside drawing-off rollers.
Rev. shaft 2 Whi. 3 Whl. 16 Whl. 45 Circe, rollers 56
451 X 18 X 15 X 56 X 23" X 22 .
— = 1955in.
I X 31 X I7 X 52 X 7 955
Whl. 4 WhL 15 Whl. 54
10. Surface speed of inside drawing-off rollers
Rev,.shaft 2 Whl.3 Whl. 16 Whl. 45 Circe. roller 56a
451 X 18 X 15 X 56 X 2 X 22

I > 31 X 17 X 39 7
Whl. 4 Whl. 15 Whl 54a

= 2085in.
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11. Alternative solution of draft between large circle
and outside drawing-off rollers.

Surface speed of outside drawing-off roller

_ 1955
5676
Rev. large circle
12. Alternative solution of draft between large circle
and inside drawing-off rollers,
Surface speed of inside drawing-off rollers

2085

3°44 draft.

Rev. large circle

13. Draft between inside drawing-off rollers and
calender rollers on coileris very small-appro ximately 1-2.

14. Number of dabs per minute equals

Rev. shaft 2 Pulley on same
451 X 10

I X 6
Pulley on dabber

= 75166

15. The lineal traverse of the circles for each dab of
the dabbing brush

Surface speed of circle.

L rele 3076 :
a. Large circle = 75166 O-7551n.
. _ 57829 :
,b' Small circles == 25166 0+769in.

Dabs per min,



CHAPTER XXVIII.

SLIVER FUNNELS, CAN COILER, CIRCLE
CLEANING, AND STOP MOTION.

SLIVER FUNNELS.

AFTER the slivers emerge from the drawing-off

rollers adjacent to both small circles, they are
combined, and the combined sliver, denominated the
““ combed top ”’ enters the mouthpiece of a rotary funnel,
through which the ““ top "’ passes. The function of this
funnel is to roll the slivers into a rope-like form, and
simultaneously impart to them an artificial twist, which
temporarily increases the strength of the top and enables
it to hold together until the next operation. See Fig.
160. The funnel for gathering in the sliver may be of
the ordinary type as at Fig. 160, or modified and
enclosed within a cover bracket as in the subsequent
illustration, Fig. 161, which arrangement was introduced
about a year ago by F. Briggs, Baildon. The object of
this modification is to counteract any tendency of the
slivers or “fluff ” to accumulate and adhere to the
revolving funnel, which, if permitted to occur, tends to
arrest the rotation of the funnel.
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Fig. 161 shows a plan of the delivery of the combed
sliver, from the last two pairs of drawing-off rollers into
the first funnel.

Fig. 160.

Fig. 162 is an elevation of the funnel opposite the
mouthpiece.

11
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The same numerals occurring in the different
diagrams refer to the same details of mechanism.

Fig. 161. Fig. 162.

I indicates an arc of the small circle ; 2 the drawing-off
rollers, and 3 the combed sliver or top. 4 is the revolv-
ing funnel, provided with a collar 5, which tends to keep
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the funnel from lateral oscillation. A small flange
pulley 6 is also compounded with the funnel, and is
driven by a small strap from the top or main driving
shaft of the machine. - 7is a stationary split cover bolted
together so as to enclose the funnel 4 and prevent any
fluff or sliver from accumulating around it. One part of
the cover is provided with a bracket arm 8, through
which the whole is supported and attached to the
machine.

CAN AND COILER.

From the funnel just described the combed top is
conveyed to a second funnel rotating over the coiler and
sliver can. Into this can it is deposited in a specially
coiled form, and it can be readily withdrawn without
any disarrangement of the fibres, or any adhesion
between them and contiguous lengths of sliver, or break-
age of the top. An additional advantage of the coiling
arrangement is that the cans will take a larger quantity
of sliver than do the ordinary cans.

Fig. 163 is a sectional elevation of the sliver can
coiler and its gearing.

Fig. 164 shows a plan of one series of coils as they lie
in the can, with a plan of the gearing to the can plate.

Fig. 165 illustrates in diagrammatic form the
principle of the coiling mechanism.

The coiler consists essentially of two plates—the
coiler plate and the can plate. These plates rotate in
opposite directions and are eccentric to each other.
Referring to Fig. 163, g is an iron case in which the
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gearing is enclosed. 10 is a horizontal shaft, uniformly
and positively rotated from the pillar or drawing-off
shaft of the combing machine, so as to ensure that
the coiler shall start or’stop in sympathy with the
movement of the comb, ag any lead on the part of
the calendar or feed rollers of the coiler would imme-
diately break the top. 11 1is a bevel wheel keyed on the
end of shaft 10 and gearing into a second bevel 12, com-
pounded with the vertical shaft 13. From this shaft
four distinct operations are controlled, viz., the rotation
of (1) the second funnel, (2) the delivery or calendar
rollers, (3) the coiler plate and (4) the can plate.

(1) A bevel wheel 14 on shaft 13 gears intc and drives
the bevel 15 mounted on the stud shaft 16. A pulley 17
on this shaft rotates, through belt 18, the funnel 19,
supported and free to rotate at the top of frame g.

(2) A bevel wheel zo, keyed fast near the top of
shaft 13, gears into a bevel 21 mounted on the end of the
calendar roller shaft 22. There are two fluted calendar
rollers, only one of which is shown at 23. The second
roller is driven at the same speed from the spur
pinion 24. :

(3) Aspur pinion wheel 25, compounded with the shaft
13, gears into spur teeth formed on the periphery of the
coiler plate 26. The latter is constructed with an open-
ing 27 in the centre of the plate, and directly undermeath
the conductor opening 28 formed on the top of the gear-
ing cover 9. From the opening 27 an inclined conducting
tube 29 leads to the exit 30, near the periphery of the
coiler plate.
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(4) A pinion wheel 31, near the base of shaft 13, drives
the stud wheel 32 and stud pinion 33, which in tum
gears into and drives the intermediate stud wheel 34
compounded with the stud pinion 35 on sleeve 36, which
is free to rotate on the shaft 13. The wheel 35 drives,
through a single intermediate wheel 37, the spur wheel
formed on the periphery of the can plate 38, on which
the sliver can 39 rests and rotates at about one twentieth
the speed of the coiler plate 26.

The combed top, as it leaves the rotating funnel 4, is
conveyed to the second rotating funnel 19. On emerging
from this, it passes down the conductor 28, through the
calendar rollers 23, into the central opening 27, and
through the inclined conducting tube 29 and the exit 30,
which is eccentric to the periphery cf the can 39, where
the top is deposited in compound spiral coils. To
accomplish this, a very slow rotary motion is imparted
to the can in the reverse direction to that of the coiler,
and consequently the centre of the coil is left free, as
shown in Fig. 164, which also shows the arrangement
of the twenty coils for cne complete revolution of the
can. If the can were permitted to remain stationary,
the sliver would be deposited in the form of a simple
spiral coil, and would readily become entangled, but
with this arrangement a combed top of the finest quality
can be withdrawn without injury.

In the example given at Fig. 163, the shaft 13 makes
60 revolutions per minute. The value of each train of
wheels is as follows :-—



Sliver Funnels, Can Coiler, Circle Cleaning, elc. 423

Fig. 165.

Fig. 164.
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Coiler wheels number | 25 | 26 |
Teethin same | 36 | 108 |
Can wheels number | 31 | 32 | 33 | 34 | 35 | 38 |
Teeth in same | 26 | 48 | 16 | 52 | 10 |mo]

Then the speed of the coiler

Drivers 60 36 5 Revolutions per

= - = X = .
Driven 1 108 minute.

and the speed of the can

Drivers 60 26 16 10 revolution
= T =—X = .
Driven I 48 52 100 ver minute

The result shows that for one revolution of the can the
coiler makes fwenty and consequently places twenty coils
into the can for each revolution of the can. .

Modern Method A large number of combs are still in
of Driving the ygse which transmit motion from a bevel
Can and Coiler. . .
wheel, fixed on the pillar or drawing-off
roller shaft through a horizontal shaft rotating near the
floor of the room, to the can and coiler, through mech-
anism illustrated at Fig. 163.

Many of the older types of combs are being modified
to coincide with those of recent date, which are con-
structed to transmit motion from a grooved pulley fixed
on the top shaft of the comb (see Fig. 8g), to a small
grooved pulley suitably supported near the top of the
framework of the can and coiler. A thick cotton twine
or preferably a twisted leather strap is employed as the
vehicle of motion.

Fig. 166 shows in elevation the modern method of
driving the can and coiler.
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Fig. 167 is a plan of the calendar or conducting
rollers for same.

Both diagrams have been prepared from Prince
Smith & Son’s machine.

The main framework which is indicated at 1 carries
a supporting and bearing bracket z for the main and
vertical shaft 3. A bevel wheel 4 compounded with the
shaft 3 is geared with a like bevel wheel 5 mounted on
the short stud shaft 6. A grooved pulley # mounted on
the end of this shaft receives a constant motion in sym-
pathy with the comb from the top shaft of same as
already explained.

A bevel wheel 8 on shaft 3, drives a like bevel wheel
9 mounted on stud shaft 10, suitably supported by the
framework 1 and supporting an adjustable bracket 11.
A spur wheel 12 compounded with shaft 10 gears into
and drives a spur pinion 13 compounded with a grooved
pulley 14, both of which are free to rotate on the fixed
stud 15 carried by the bracket arm 11. Motion is trans-
mitted from the pulley 14 to the usual funnel adjusted
over the coiler.

A bevel wheel 16 mounted at the top end of shaft 3
drives a like bevel wheel 17 compounded with the end of
calendar roller 18. A spur pinion 19 on the same shaft
transmits, through a like spur pinion 19!, motion to the
second calendar roller 18'. Pressure is regulated to the
roller through the medium of two adjusting screws 20
(Fig. 167). A spur pinion 21 compounded with the
shaft 3 drives the coiler plate through the teeth 2z
formed on its periphery. 23 indicates the central open-
ing in the coiler plate through which it receives the
sliver delivered by the calendar rollers 18 and 18! and 24
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denotes the inclined tube which conducts the sliver into
the can in coiled form.

The gearing mechanism to the can is arranged as
follows :—A spur pinion 25 is compounded with shaft 3
and gears into and drives the stud wheel 26 compounded

Fig. 167.

with the stud pinion 27 on sleeve 28 which is free to
rotate on the fixed stud 29. The stud pinion 27 inter-
meshes with the teeth of the intermediate stud wheel 30
compounded with the spur wheel 31 which are free to
rotate independently of shaft 3. The pinion 31 drives,
through a single intermediate spur wheel 32 the can
plate wheel 33 compounded with the can plate 34.
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The relative purchase value of the various trains of
wheels for the coiler and can is as follows :—

Coiler wheels number | 21 | zd
Teeth in same | 41 | 80 |

Can wheels number | 25 | 26 | 27 | 30 | 31 | 33 |
Teethin same | 14 [ 35 | 14 | 35 | 14 | 82 |

Example : Assume it is required to ascertain the
velocity ratio of the can to the coiler—

Let x = the speed of the vertical shaft 3

Th d of coil y X 41
e speed of coiler =— 86
x 14 14 14
And speed of can =— X—— X—— X5~
pe 1 735 7 35 0 82
.". Ratio of
Can x 14 14 14 8o 1 I

Coller 1 35 35 gz * 41 Ty T 1876
The can therefore makes approximately one revolu-

tion to nineteen of the coiler which consequently places

this number of coils into the can for each revolution.

CLEANING THE CoMB CIRCLES.

In addition to the noil knives previously explained, a
small circular brush is adjustably placed near the pins
of each respective comb circle, in such a manner that as
the comb revolves, each respective brush rotates on its
own axis and operates to completely clean the comb
circles, by lifting to the tops of the pins, the noil,
“chives,” hard lumps and ““motes ' remaining in the
combs of the large and small circles.
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Noil Brush The principle of the modern type of
Details. noil brush was introduced in the year
1892 by Greenwood and Farrar, Bradford. The details
of the noil brush mechanism selected for illustration
include the recent modification of this principle by G. T.
Hemsley, Bradford.

Fig. 170 is a side elevation, in section, of the noil
brush in working position with the comb circle.

Fig. 171 is an elevation of the brush as seen from the
back. Similar letters in the diagrams refer to corres-
ponding details.

The illustrations also incidentally demonstrate the
modifications made to remove or reduce the tendency of
the wool fibres to ““ lap ” round the enlarged head of the
stud, or the collar on same.

The respective details of the mechanism are as
follows :—a indicates the fixed part of the comb; B, a
portion of the support for the small circle ; ¢, the found-
ation plate for the comb pins ; and D, the pins in the
small circle. The disc foundation of the brush is shown
at E; itis studded with bristles ¥, which are arranged in
contact with the pins D. The shank G of the brush is
cylindrical and mounted on a spindle H which is provided
with a thread as at 1, and through the medium of nut j
is combined to the supporting vertical arm of bracket k,
in turn bolted fast to a fixed part of the machine as at L.

The diameter of spindle H is reduced twice, first as
at M, and second as at N. The orifice of the brush shank
near its terminal is, on the contrary, increased as at o.
The orifice part o and the spindle part H coincide so as
to form an annular cavity. A spiral spring P circum-
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scribes the spindle part M and fills up the cavity in orifice -
0. The function of the spiral spring P is to keep the
brush in frictional contact with the pins of the comb.
Washers @ and R are respectively placed over the spindle
at the inner and outer extremities of the spring p. The
washer g abuts in contact with the shoulder of the orifice
o formed within the brush shank. A sleeve s provided
with an annularinternal ring T circumscribes the reduced -
part of the spindle N. The washer R abuts in contact
with the annular ring T. The extreme end of the sleeve
T abuts in contact with the bracket arm K. U represents
in an enlarged form the loose and short fibres, etc., com-
pletely lifted to the surface of the comb pins.

The centre of the spindle H together with that of
disc E, is arranged in the mounting so as to be below the
base of the pins in the comb ; it is also adjusted at a
slight angle to the radius of the comb.

The bristles ¥ are adjusted into frictional contact with
the comb pins above which they slightly project. If the
brush is correctly adjusted it will be in constant rotary
contact with the pins from the roots to the tips. The
rotary movement of the brush is produced automatically
through its correct adjustment and frictional contact.
The result of this combination and action is to thoroughly
cleanse the internal and external peripheries of the large
circle and small circles respectively and to lift from the
roots to the tips of the pins all the waste, short fibres,
motes, dirt and foreign matter remaining in the circles
immediately after passing the drawing-off rollers.

In the foregoing arrangement it will be perceived that
the end of the spindle H does not project ir:to or through
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Fig. 170.
23
N
A s M ¢ PRVARNRNA AN 13
> o= oY
© ; =
] e
H Q PO S [ 4
B “ }
| F .
S I . Y
U oy,
i3
N\O
C




432 . Worsted Preparing and Spinning.

the head of the brush  and further that all the rotating
parts are constructed apart from the brush. The object
of this design is to reduce to a minimum any inert tend-
ency of the fibres to ““lap ”” or choke the free rotation of
the brush.

Four noil brushes are used with each Noble comb
and approximately arranged as shown in the plan, Fig.o4.

Stop MoTIONS FOR COMBING MACHINES.

Stop motions are provided to operate in connection
with the Noble comb whenever the slivers are much
reduced in thickness or break during their passage
between the small circles and the coiler. Broken sliver
rapidly accumulates or wraps round the drawing-off
rollers, causing waste, loss of time and damage to the
machine if it is not instantaneously stopped.

There are numerous mechanisms in common use,
designed to accomplish the above object, the fundamental
principles of which are essentially identical. The follow-
ing arrangement was introduced by John H. Rogers,
which being simple in construction, will serve to illus-
trate the principle.

Fig. 172 is an elevation of the arrangement when the
belt is on the fast pulley and the machine in motion.

Fig. 173 is an elevation of the same when the belt is
on the loose pulley.

The same letters in each diagram refer to similar
details.

A is a portion of the fixed cross rail of the machine to
which is attached the escapement apparatus. B is the
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~
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Fig. 172.
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main driving shaft which carries the fast and loose
pulleys ¢ and D respectively. Eis the driving strap and
F the fork for controlling the same. The base of the
fork F is adjustably set screwed to the horizontal rod G
which in turn is carried by bearings (not shown) attached
to the framework A and is also free to move laterally to
the right or left.

A second horizontal rod H is supported and free to
move laterally in the fixed bearings 1, I* and 12. A sleeve
K, secured to the rod H is constructed with two prongs
or short arms which enclose part of the rod 6. The
prongs are kept in close contact with a collar ¢* fixed on
shaft G, through the action of a spiral spring L which
circumscribes the rod H and has one end attached to the
fixed bearing * and the other linked to the sleeve K fixed
on the rod H.

A simple “‘lever catch ”’ M pivoted at N is provided
with a notch or indent 0. When the machine is in
motion this indent fits over onc end of the rod H and
holds the spring L in tension. See Fig. 172. The beit
E, Tod G and sleeve ¢! when moved to the right carry
with them the bifurcated sleeve K together with rod u
likewise to the right a sufficient distance to permit the
indent o to drop and fit over the end of the rod H. This
outward movement of the rod Hextends the coiled spring
L as shown.

A weighted balk lever P is pivoted at ¢ in the fixed
bracket j. The left and lighter arm of lever p supports
and carries a vertically suspended rod s, the base or
lower end of which is tumed slightly to form a hood st.
The rod s is maintained in a vertical plane through the
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influence of a guide rod T supported in suspension from
the bracket J.

]

“F | —7

Fig. 173.

Suitably fixed and adjusted to a stationary part of
the machine and in front of the sliver funnel U, is a
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small standard v to which are pivoted two detectors or
tumbler levers x—one only is shown. Each has a long
and a short arm. The longer arms rest normally on the
sliver as it passes into the funnel while the shorter arms
which are bent inwards towards each other, are adjusted
over the hook part of s' by which means the rod s is
retained in its lowest position and through mechanism
described tends to keep the driving strap E on the fast
pulley c. When the machine is in motion the spiral
spring L is in tension as at Fig. 172.

Immediately one of the slivers breaks or becomes too
thin, the long arm of either detector x falls by gravity
and sets free the hook st, when the weighted arm of
lever P descends and the opposite and lighter arm rises
and strikes against the underside of the hclding lever
catch M by which means it lifts s and sets free the rcd
H. The spiral spring L then moves the sleeve K and rod
H instantaneously to the left. The prongs of the sleeve
K likewise move the fixed collar G!, the rod ¢ and the
belt fork to the left which last operates to transfer the
belt from the fast to the loose pulley as in Fig. 173.

Modified Figs. 174 and 175 show in elevation and

Detectors. plan respectively a simple modification
of the detectors or *“ feeler ”” levers designed to assist the
long arms of the levers to respond readily to any
variation or breakage of the slivers. This arrangement
was introduced by E. J. Smith, Bradford, and Charles
Swaine, Halifax. ’

The main features of the mechanism may be described
as follows :—A, A?! are fixed standards on which the two
respective detectors B and B! are pivoted asshown ; cand
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¢! represent rods which link the detectors to the escape-
ment mechanism adjacent to the belt fork. D indicates
the mouthpiece of the usual sliver funnel. The special
feature of the detectors is that the long arms are cylind- -
rical, and in each a small steel ball E is placed. Imme-
diately the sliver is much reduced in thickness or breaks,
the detector arm tends to fall and the steel ball rolls
towards the long and free end, and so assists the detector
to operate with greater certainty and rapidity on the
belting transferring apparatus.

Fig. 176 shows in elevation the form of detectors and
their method of attachment to the vertical links which
connect them with the escapement apparatus of the
knocking-off motion, employed by Prince Smith & Son.

A indicates the fixed standard, B the sliver funnel,
¢ the common pivot for the detectors » and p'. A
portion of the sliver is indicated at E in contact with
which is shown the detector . The short arms of
detectors D and D! are respectively compounded to the
vertical links F and ¥! by the studs G and !, which
arrangement appears preferable to the hook form shown
in Figs. 172 and 173. '



CHAPTER XXIX.

THE SET OVER AND THEORY OF
PINNING.

THE “set over” of a comb circle represents the
radial distance occupied Dby the pins across the
brass foundation plate.

The fineness, closeness of setting and number of
rows of pins are governed by the fineness, quality and
kind of material to be combed.

It is necessary therefore to adapt the comb circles to
the class of wool to be worked, since any attempt to
comb a long lustrous variety with circles designed for
short merino would not only seriously damage the fibres
but also break the pins.

The combing process is the last operation designed
to complete the ““ cleansing " of the fibres, and is a factor
which largely contributes towards a spun yarn of the
highest count.

All succeeding processes are especially designed to
gradually reduce the number of fibres in the cross
section so as to enable a thread to be spun which con-
tains the minimum number of fibres compatible with
regularity of thread. The particulars for the different
comb circles at present in use for any given class of wooy
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have been largely determined as a result of practice,
experiment and observation.

A brief consideration of the factors involved will be
of assistance to a clear understanding of the particulars
now in use and serve as a guide for future experiments.
See also pages 298 to 300 inclusive.

3

Fig. 177 is a plan of the “set over” for the large
and small circles. The impression is taken from a set of
circles combing long wool, and is reduced to half the
actual size. A indicates the large circle and B the
adjacent small circle.

Fig. 178 shows in elevation the same ‘“set over,” also
reduced to half the actual size.

Fig. 179 shows in elevation an alternative design of
pin, to which subsequent reference is made.

For the large circle the set overis 33", the length of
pins 23”, and the thickness of the brass foundation a4,
is $”. For the small circles the set overis $”, the length
of pins 2", and thickness of the brass foundation B, §”.

The number of concentric rows of pins in the large
circle varies from seven to eleven inclusive and for the
small circles from four to seven. The order of number-
ing the pins for the large comb circle commences with the
row nearest to the internal periphery of the foundation
plate and for each small circle with the row nearest the
external periphery. The first row in each of these
respective circles is frequently denominated the combing
point. The space between each successive concentric
row of pins gradually increases from the combing point
to the outer periphery of the large circle and conversely
to the inner peripheries of the small circles.
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Fig 177.

Fig. 178.
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The pins of each row should alfernate as much as
possible with those of the contiguous rows ; this arrange-
ment tends to impart a waved effect in the fibres and
produce a cleaner and better top than if they were drawn
between pins set in parallel lines.

The pins in each successive row from the combing
point are reduced in number but increased in diameter ;
these modifications facilitate the alternate setting and
contribute to produce the above waved effect.

There should be a gradual increase in the amount of
space between the contiguous pins in each successive
row from front to back. Care should be exercised to
ensure that the greater space due to reduction in number
of pins is not neutralised by the increased diameter of
same. FEach greater space in the remoter rows must
necessarily accommodate an increased number of fibres
and also some ‘“ shorts ’’ and foreign matter which cannot
very well pass between the pins of the front rows.

All the fibres in the front rows must also lie in the
spaces of the remoter rows, otherwise they could not be
cleaned or combed at all.

A brief reflection on these data will demonstrate that
the aggregate amount of unoccupied space per inch or
other unit should not be less—preferably more, in the
back than in the rows towards the front notwithstanding
that a group of fibres will occupy a relatively smaller
space diametrically, than the same number when
severally treated.

A slight departure may be made in respect to the
first two or three rows of *“ flat ”’ pins where the aggregate,
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but not the individual amount of space is seldom less
than in the following two or three rows of round pins.

The probable explanation for this departure is that in
addition to the normal fibres to be combed, the fringes of
the fibres projecting from the small circles have to be
temporarily accommodated between the pins of the front
rows of the large circle, and conversely, the fringes from
the large circle have to be temporarily accommodated
between the pins in the fromt rows of the respective
small circles. .

The bulk of the work is therefore thrown on to the
pins in the fromt rows, hence the necessity for the fat
pins which have a greater combing surface and are
stronger than the round ones. e.g. A flat wire 15X 21
has the same combing area as a round wire of size 18,
but twenty of these flat wires perinch may be employed
to fifteen of the round wires and yet the approximate
space between the pins is the same while the aggregate:
amount of space per inch of setting is slightly in favour
of the flat pins notwithstanding its twenty combing pins
and spaces per inch as compared with fifteen of the
round—see Table II.—large circle, row 4 and small
circle, row 2.

’

The area for any of the ““ flat pins ’ may be ascer-

tained as follows :(—

ks . . . .

s (major axis X minor axis)
or

II 3 . . -

;1 {major axis X minor axis.)

In order to thoroughly comb the finest wools, the pins
should be as fine as possible and as great in number per
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unit of space as is compatible with the requisite strength
to resist the strain of combing and to correspondingly
secure the maximum number of spaces and individual
treatment of the fibres.

There is of course'a limit to the number of pins per
unit of space and a minimum amount of space between
the contiguous pins, beyond which it is impossible to go
and still combeffectively. The fibres which are deposited
between the pins of the small circle, from the ends of the
slivers, are fewer in number than those simultaneously
deposited into the pins of the large circle, for which
reason the number of pins and spaces in the small circles
may be relatively increased, involving a reduction in the
diameter of the pins and the amount of space between
them.

The space between the contiguous pins in the front
row must bear some relation to the diameter of the fibre
and load to be combed. Take for example the average
diameter of a fine Botany wool and compare it with the
space between the pins in actual operatior, particulars
of which are supplied in Table VI., page 454.

It will be seen that the number of pins contained in
the first row is 41 and the size of the wire for same is
17X 27.

The diameter for No. 27 is 0-0164".

The aggregate amount of free space in one inchis .".
1" — (41 X -0164) = 0:3276

and the individual space =
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For the small circles the number of pins in the first
row is 45 and the wire is 18 X 28.
The diameter across the minor axis of wire is 0-0148”.
The aggregate amount of unoccupied space in one inch=
I-(45 X -0148) = 334"

and the individual space =

"

"0334 I
T = 0074 =
45 135
The average diameter of an Australian merino is
I ”
about ——
1270

”

The diameter of fine Silesian wools averages 1

1700
The average diameter of Botany wool of medium
quality, spinning to 64s, is about 1"

ITOO0

From these data, which, as previously demonstrated,
are not the only factors that control the setting, it will be
evident that given a well prepared or carded sliver which
has been run through a gill box immediately preceding
the comb, there is ample room between the pins for the
Botany fibres. In the above example from 6 to 8 fibres
could lie easily side by side between the pins apart from
any overlapping. Of course, no matter how correctly
the set over of a comb may be designed and the space
between the pins regulated, it is possible to neutralise
both by simply increasing the thickness of the sliver,
increasing its weight and overloading the pins in an
endeavour to increase the turn off.
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The load of sliver should always bear some definite
relation to the number and diameter of pins, together
with the amount of space between them.

Every attempt in this direction results in an increased
ratio per cent. of noil to top, and risks the fibres being
drawn over the points of the pins without receiving any
combing whatever. Incidentally the ratio per cent. of
noil to top is greater whenever an increased amount of
uncombed sliver is fed over the pins by lowering the feed
knife (see Fig. 108). This modification causes the un-
combed fibres to extend a greater distance over the small
comb with the result that many, even if not thrown
beyond the front row of pins, are out of reach of the
drawing-off rollers and therefore can only be removed as
noil. Briefly, the more perfect the combing, the smaller
will be the turn off, and the less the noil.

From what has been said with regard to the construc-
tion of the circles, it will be evident that the whole of the
fibres are not combed throughout their entire length
owing to the fact that however fine the setting, there
must always be an appreciable space between the edge of
the foundation and the inner rows of pins in the large
circle, and similarly also, between the edge and the outer
row in the small circle, and though the brasses may touch
each other when the combs meet, a short length of the
fibre is not combed at all. Although the space is very
small, it is sufficient to allow the ‘“ neps ’ to pass forward
into the top. Several attempts have been made to
obviate this by means of intersecting combs, but with
little success. With the object of neutralising this space,
the pins in the front rows of each circle are inclined from
the foundation to the point. In an alternative arrange-



The Set Over and Theory of Pinning. 447

I ’

ment the ““incline ’
point (see Fig. 179).

ceases about %in. to §in. from the

Another defect proceeding from the foregoing cause,
but which only applies to prepared wool, is that there
always exists a number of short staples which have not
been thoroughly opened out by the fallers in the prepar-
ing boxes and when these are laid across both circles, and
each end combed and straightened, that portion which
happens to be placed between them still remains matted
and crossed. The fibres do not draft freely in the
subsequent operations, and the consequence is that slubs
and lumps are formed which have to be removed by
*“ picking,” or they interfere with the soundness of the
varn. By setting the drawing-off rollers farther away
from the circles, these short staples may be prevented
from entering the top, but as this increases the gquantity
of noil it is not a desideratum.

SET OVER PARTICULARS.

Generally speaking, the sizes of wires for hackling,
preparing, carding and combing most textile fibres are
based upon the ‘Imperial Standard Wire Gauge.”
There are a few exceptions. Some makers have a
special gauge of their own but the difference is very
slight.

The diameters and sectional areas for wire numbers
5 to 36 inclusive are supplied under Table I.

From these given sizes and areas of pins a complete
tabulated list of aggregate and individual spaces for any
reasonable range of pins per inch of each size of wire
may be prepared. From this the sef over for any required
class of wool may be selected and graduated as desired.



448 Worsted Preparing and Spinning.

The combing particulars for five different varieties of
wool are supplied at Tables II. to VI. inclusive.

In these tables the aggregate and individual amount
of spacing together with 'the combing area of the pins
for same are tabulated with the size of wire and number
of pins per inch. Where the fraction is less than -1 the
equivalent vulgar fraction is also given.

In Table VII. additional examples of set overs, in
common use, for four different qualities of wool are given.

From the practical details of set overs given, the
following factors may be determined : (1) the aggregate
amount of space per inch in each row of pins; (2) the
individual amount of space between the contiguous pins
in each row; (3) the combing area for the given pins,
and (4) the correctness or otherwise of these practical
particulars as compared with the foregoing theory.
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TABLE 1.
IMPERIAL STANDARD WIRE GAUGE.

Nomber | mimenes | ohes™ || Number | i incher | tn nhares
5 212 -03530 21 -032 -0008042
6 192 -02895 22 | .028 -0008158
7 176 02433 23 024 | 0004524
8 -160 02011 24 -022 -0003801
9 144 -01629 25 -020 -0003142

10 128 -01287 26 018 -0002545
1 116 -01057 27 0164 0002112
12 104 -008495 28 | -0148 20001720
13 -092 -006648 29 0136 -0001453
14 -080 -005027 30 0124 -0001208
15 -072 -004072 31 0116 -0001057
16 064 -003217 32 0108 -0000916
17 056 4002463 33 0100 -0000785
18 -048 -001810 34 | -0092 -0000665
19 -040 -001257 35 0084 -0000554
20 036 001018 36 | -0076 -0000454

13
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TABLE IL

Long wool circles—Length of staple 10" to 15"
Range of spinning numbers 20s to 32s worsted. Large
civcle—set over 4 inches—Iiength of pins 23", 3 rows of
flat and 5 rows of round pins. Small civcle—set over §"
—length of pins = 2", 2 rows of flat and 3 rows of round
pins.

- - Tpace Combin
. i incnes Tora space | ke s“ﬁ??ﬁc‘ife‘gi"’
Rowlper| Siseofwie || FE | ¢8| acusamains | £5 55| EE g8
85 igg| ofeminch | BT IS8 89 =3
. A 158 SE (2E A& 123
1]20| 14xa1flat | -032 | 360 | 018 | g5 | -00201 ahy
219 | 14x21 ,, -032 9 392 “020 | & | ‘00201 5 e
8117 15%20 ,, | 036 45| 88 | 028 i | 00208  4hy
415 18round | 048 A | 280 | 019 | g5 | 00181 iy
5113 17 ., -056 Y 272 -021 § g5 | -00246 1ls
611 16 ., |o6e gl 296 | 021 g | 00322 i
10 15 ., |lor2 g | 280 |08 g | 00407 b
8| 8 14, [l080 2| 360 | 045 4| 00503 s
1]92 ) 14x21 flat 032 | % 296 ‘018 | J | 00201 | 7}
2|20 |15x21 . 032 | 4| 360 | -018 | 00181 ok
3816|1520 [ 036 g | 426|026 g | 00203 | ol
410 16tound || 084 | A | 360 | 036 2 | 00322 i,
51 8 15, || o2 &l e2a | 053 W | 00407 | g,

For higher counts and finer prepared sliver the number
of pins per inch for the front rows of the large and small
circles may be increased to 26 and 28 respectively.
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TABLE III1.

451

Long wool circles—Length of staple 10 to 15 inches.
Range of spinning numbers 28s to 36s worsted. Large
circle—set over 3 to 4 inches—length of pins 24", 3 rows

flat and 4 rows of round pins.

Small civcle—set over §*

—length of pins 2”, 2 rows of flat and 3 rows of round

pins.
Space Combing
Dia. of wire . f
b f: f
in inches Total space eit;v fsghle);ns Suri:‘:iigheglns
Pins Size of wire = o | between - ; _ ;

R s B2 RS |dmbnams| B8 58| EE 4l
gé’ ;’E of an inch éﬂg ;5:3 §§ Eé
1|20 14x92 flat 028 | & | 440 022 5 | ‘00175 53r
220 | 14x922 028 g | 440 092 1 2 | (00175 43,
3]18 | 14xa1 032 gy | 424 028 | F | ‘00201 | 34
4|18 20 round | ‘036 | & | 352 019 | 2 | 001018 | 535
5|16 18 ., I 048 2| 232 015 | g | 001810 535
6|11 6 064 1A | 296 027 b | 003217 | 5lp
71 9 5, 072 gy | 352 039 5 | 004072 51y
1] 26| 14x23 flat 024 4 | 876 014 & | 00151 4ig
9196 |14x238 ,, 024 A | 876 014 | | -00151 iy
3120 20 round | 036 & | 290 014 | Py | 001018 g3
4|16 18 ., || 08 | 232 ‘015 | g | ‘001810 ziz
512 16, || 064 g | 232 019 | & | 003217 | gig
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TABLE 1V.

Medium wool circles—Length of staple 6 to g inches.
Range of spinning numbers 50s to 60s worsted. Large
circle—set over 23"—length of pins 13", 3 rows flat and 6
rows of round pins. Swmall circle—set over 1%"—length

of pins 13", 3 rows of flat and 3 rows of round pins.

130 | 16x24 flat 022 | | 340 | 0113 | g | 0OLLL ghy
2|29 | 16x24 0921 g, | see | -0124 o | 00111 4ig
31926|17x23 ,, -024 & 376 | 0144 &1 00105 51g
4|20 90 round || 036 45| 280 | 0140 i ~oo101sf oly
518 19 . | 020 45| 280 |-0155 gy |00125T  43g
6|16 18 ., | 08 | 282 |0u5 g -oomog sty
[ US IS 056 | 216 | -0154 Jo | 002463 1}y
sl12| © 17 ., | o8 g | s |-02138 o 002463 | 7
9110 16 064 g | 860 | 0360 2 -003217§ sto
1082|1725 flat 020 2| 360 | 0112 & | 0008 ngﬂ
9 50| 17x24 ., 022 &1 0 |-ous 2 | 00097 gnxn
3127 |17x28 ., 024 gy | 852 | 0130 =l -001055é ol
4092 21round | 032 g | 296 | 0134 75 | 000804 r7r
5 18 19 ., “040 5 280 0155 | 45 -001257_‘E 753
6114 7, 056 5 s 216 0154 g% 002463% s
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TABLE V.

Short Botany wool circles—Length of staple 5 to 7
inches. Range of spinning numbers 60s to 70s worsted.
Large circle—set over 1§"—length of pins 13", 3 or 4
rows of flat and 7 or 8 rows of round pins. Small circles
—set over §"—length 13" to 11", 3 or 4 rows of flat and
4 or 5 rows of round pins.

[ . Spac Combin
D ] e g e | s | e el
{ Pins : . = o : g | thepinsin =g g me

Row i[r)lg] Size of wire ‘ E-é ‘E};'g thousapdths .g_g :55'3 ég

| v 2% | of an inch 59 20 13 8a]

| 8F EE A EE &%
1 |40 | 17x27 flat 0164 | & 344 | -0086 irlg
2 40| 17x27 ,, 0164 | & 344 | ‘0086 i iy
3 |87 )|20%x27 ,, 0164 | & 393 |-0106 |
4,132 | 20x25ifflat || 020 & 360 | -0112 | &
4} 34 24 if round || ‘022 g% 252 0074 i iy
5 |33 24 round 022 | g 274 ‘0083 i iiy|-
6 |30 23 024 A& 280 | -0093 i1y
7 |28 s, 024 2, 328 *-0117 | &
8 |94 2 028 | gy 328 | -0136 | o
9 %22 22 ,, 028 | 4 384 | -0175 | &
10 |20 r 032 | F 360 | -0180 | 4%
i1 |18 26, 036 | 4 352 [ -0195 | & | 001018 435
1 | 45| 18x28 flat | 0148 g5 834 | -0074 iiby| ‘00058 e
2 |45 |18x28 ,, 0148 . & 334 {:0074 ithy| "00058 yryg
3 142 |20x28 , [ -0148: 5 | 878 | -0000 i lr| 00042 yiy
44187 | 20x 27 if flat || 0164 = & 393 | 0106 g | ‘00046 yfre
45|36 | 24ifround || 022 24 208 [ -0058 |1}z | ‘000380 zgyy
5 |30 23 round | 022} & 280 | 0093 | r}r| 000452 3o
6 |25 22 028 | A4 300 0120 | ¢ | ‘000616 yg'rz
7 190 20 ,, 036 | 24 280 | '0140 | | 001018 | 55
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flat and 7 rows of round pins.

Worsted Preparing and Spinning.

TABLE VI

Botany wool circles—Length of staple 5" to %"
Range of spinning numbers 56s to 70s worsted. Large
circle—set over 2 inches—length of pins 13", 3 rows of

Swmall civcle—set over §”

—Ilength of pins 11", 3 rows of flat and 3 rows of round

pins.
Row|per| ST Gg e | depehn TR TR
ER-Elcer-aB i Bt | LT
1] 41| 17xor gar [lol6al g | 828 0080 13| 00072 i
2140 |17x27 -0164§ & | 844 [-0086 3. 00072 i
3|87 |19%x26 018 A | 836 0090 13| 00086 s
498 23 round || 024 | & | 328 o117 g |-000452 piry
5|25 92 ., [ (0281 | 300 |-0120 3 | 000616 rsyr
622 91 ,, | -0s2 Ao 296 |-0134 | 000804 1y
7| 20 20 5, | 036 A | 280 | -0140 | -001018 ks
8|18 19, lowial 280 o150 g 001257 i
9|17 19 ., | 00 A | 820 |-0190 3 |-001257 .
10 | 15 18, | 048 980 | -0190 g | -001810 | 52,
1045 | 18x28 flat | ‘0148 | 4 | 334 | -0074 35| 00058 iy
9|44 18x98 ., ||048] & | 319 |-0079 3| ‘00058 rrps
3|40 1927 ‘0164§ s | 816 |-0086 ;1| 00051 iydsy
4|28 93 round || -024 4| 328 ~0117;3 5 | 000452 5o
5| 22 a1, | 032ig | a0 0184 75 | 000804 ey
619 20 . || 0362 | 816 |0166 g | 001018 53y
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TABLE VII.
. T
Qualities 44sto 50s || 50s to 56s 36s to 60s 60s to 70s
Row | Pins Size Pins Size Pins Size Pins Size
11291 16x24 {1321 16x25 1| 36| 17x26 || 42 | 17x27
¢ 28| 17x24 i 31 | 17x25 i 35 | 18x26 || 41 | 18x27
326 | 18%x23 || 27 | 18%x24 || 32 | 19x25 || 39 | 19%x 27 E
4 | 23 22 22 22 27 23 36 | 21x26 g
5120 21 18 20 24 22 28 23 S
6 | 18 20 18 19 22 22 127 23 9
7|14 18 14 18 20 21 ’ 23 22 ?.'2
8 11 17 12 17 17 19 120 21 :1
9110 16 12 17 14. 18 20 21
10 9 15 10 16 12 17 16 19
11 | — l —_ — — —_ —_ 14 18
3 ins. 2% ins. 2% ins. 14 ins. Set over
1% ins. 1% ims. 1§ ins. 1§ ins. ll)‘ien';gth of
33xbins. || 3bxiins. | 3} x Thins. || 28 x eins. | 2% 0ion
1134 ]16x25 | 36| 16x26 | 41 | 17x27 || 46 | 18x 28
21321 17x25 (135 18x26 i| 40 | 19%x27 || 45 | 20x 28 a
3127 | 18x24 || 31 | 18x25 || 36 { 20x26 || 40 | 20x27 | &
4123 | 22 22| 22 32 | 20x25 || 35 | 21x26 | &
5118 20 18 20 27 23 28 23 =
6|14 18 12 17 20| " 21 271 23 <
70 -1 — — = 14 18 23| 22 &
8l —| — —_ = — - 20| 21
4 ins. § ins. § ins, §ins. Set over
1% ins. 1% ins. 1% ins. 1% ins. f)‘fnnsgth of
13 X Teins. 11 X Tsins. 13 x fgins. 12 X #3ins. E)T;iaﬁou




CHAPTER XXX.
COOPER’'S NOBLE COMB.

THIS modified combing machine was introduced into

practice in the year 19o6. It is constructed to
accommodate either three or four small circles within
the large circle.

During more recent years the inventors and users
have favoured the ““ four circle *’ comb which gives four
separate drawings and an increased production of
combed top.

The essential features of the mechanism include the
adoption of four rotating discs the peripheries of which
are constructed with saw like teeth which are inserted
between the rows of pins in the comb circles and rotate
with their backs or smooth sides in contact with the
sliverand in the direction of its traverse at approximately
the same surface speed but preferably a little faster—-
sufficient to keep the material under control from the
feed boxes to the comb pins.

Two of these serrated discs rotate—one between the
first and second rows and one between the third and
fourth rows of pins in the small circle. The fwo remain-
ing discs rotate—one between the second and third and
one between the sixth and seventh rows of pins of the
large circle.
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Fig. 183.

CooPER’S THREE CIRCLE NOBLE COMB.
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They are constructed and mounted in such a manner
as to coincide at all points with the path of motion of the
comb, and without the peripheries of the discs striking
the pins of either comb circle.

The function of these discs is to lightly lay hold of
the wool as it emerges from under a pair of ““ leading ”’
discs (to which reference will be made later) and press it
as it is brought forward by the large circle into the inter-
stices intervening between the pins. This part of the
feeding operation is completed by the aid of three
stationary steel blades which are concentric with the
. comb circles—two of these blades are used for the large
circle and one is fixed between the two circles but
adjacent to the small circle, see Fig. 184.

The rotating discs together with the leading discs for
each circle and final “ press” knives are carried on
separate studs or spindles each of which is capable of
independent adjustment.

The employment of the foregoing discs and stationary
knives obviates the necessity for dabbing brushes and
the overhead gearing with all its consequent disadvant-
ages.

The main driving shaft is placed, as shown in the
subsequent illustration, under the gearing plate of the
machine. About 24 H.P. is required to drive a three
circle comb as compared with 34 H.P. for the standard
comb.

The removal of the dabbing brush apparatus makes
it possible to increase the speed of the comb to and
beyond the point which allows sufficient time for an
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attendant to repair any broken slivers without stopping
the machine.  Broken slivers can be conveniently
repaired when the machine is making as many as 4%} or
4% revolutions per minute.

The usual method of transmitting motion to the
various parts of the machine by toothed gearing has
been supplanted and is performed by sprocket wheels
and chains as subsequently illustrated and described.

Whatever may be the ultimate outcome of this
modified Noble comb, it is well worthy of a permanent
record in any treatise which deals somewhat exhaustively
with the Noble wool combing machine.

Details of the Fig. 183 is a perspective view of the
Mechanism  Cooper comb containing three small
and Operation. . i .
circles within the large circle.

Fig. 184 shows the rotary disc mechanism which
replaces the dabbing brushes of the standard comb.

Fig. 185 is a vertical elevatien of part of the comb
enclosing one small circle.

Fig. 186 shows in plan the method of transmitting
motion to the various parts of the machine.

Fig. 187 shows in elevation the arrangement for
driving the large and small circles.

Fig. 188 is a part plan of the large and one small
comb circle.

Fig. 189 shows in elevation the arrangement of the
rotating disc mechanism in relation to the comb circle
and its supports.



Fig. 184.
CoopPER’s COMB, SHOWING RoOTARY Disc MECHANISM.
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Fig. 190 shows the disc mechanism partly in per-
spective and detached.
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Fig. 191 is a plan on a larger scale of the disc
mechanism in relation to the large and small circles at
the point where they converge.
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Similar numerals in the various diagrams refer to
corresponding details.

No specific reference or description is given in
these diagrams to details which occur also in the
standard comb.
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The bed or comb plate 1 compounded with the legs
2, supports a carrying bracket 3. This bracket in turn
supports one end of the main driving shaft 4 which
contains the ordinary fast and loose pulleys—see Fig.
183. A bevel wheel 5 keyed fast to the end of shaft 4
gears into and drives a second bevel wheel 6 on the
vertical shaft 7 which is supported between the bearings
8 and g attached respectively to the bed plate 1 and the
gearing plate 11. A pulley 12 on shaft 7 rotates in
sympathy with the bevel wheel 6, and transmits motion
-by a belt to the pulley 13 mounted loosely on the stud 14
fixed to and, depending from the gearing plate r1I.
Mounted loosely on the same stud and compounded with
the sleeve of pulley 13 are two sprocket wheels 15 and 16,
the former of which drives duplicate double sprocket
wheels on studs 14! and 142 and from the latter wheel 16
motion is transmitted to the duplicate parts of the
machine. The two additional studs 14! and 142 are
bolted fast to the gearing plate 1. On each stud
double sprocket wheels 15!, 16! and 152, 162 are respec-
tively and loosely mounted, being duplicates of wheels
15 and 16. See Fig. 186.

An endless sprocket chain 17 transmits motion of
uniform velocity from the sprocket wheel 15 to its
duplicates 15' and 152

An endless sprocket chain 18 transmits motion from
the sprocket wheel 16 to sprocket wheels 19, 20, 21
and 22.

The sprocket wheel 1gis mounted on a stud shaft 23
combined with which is a spur pinion 24 which gears
into and drives a spur pinion 25 on the vertical drawing
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off roller shaft 26 adjacent to the large circle. The pressing

Fig. 188,

roller linked with same is indicated at 27. See alse
Fig. 188.



464 Worsted Preparing and Spinning.

The sprocket wheel 20 is compounded with the
vertical shaft 28 supported in the gearing plate 1r1.

40 )~ 43
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Fig. 189.

Compounded with and near the top of shaft 28 is a spur
pinion 29, the teeth of which intermesh with theose of
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the annular rack 30 formed on the external periphery of
the small circle and by which means itis rotated. Fig. 187.

A second pinion 31 mounted on shaft 28 gears into a
spur pinion 32 mounted near the base of the vertical
14
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shaft 33. This shaft carries a spur pinion 34 which
gears into the teeth of the annular rack 35 formed on
the internal periphery of the large circle 36 and by which
means it is rotated.

The sprocket wheel 22 is compounded with and
rotates the drawing off shaft 37 adjacent to the small
circle ; the pressing roller for same is indicated at 38.
See also Fig. 188.

Rotary Dise  Lhe sprocket wheel 21 is keyed fast

;‘gg"l;:&iisolg near the lower end of the vertical shaft

* 39 (Fig. 185). This shaft which is

designated the central pillar shaft passes through the

pillar 40 bolted fast to the upper surface of the plate 41

fixed below the small circle. The plate 41 forms one of

three wings or arms each of which is bolted fast to its

adjacent leg support 2 or its duplicate. The pillar 40

with shaft 39, passes up and through the centre of the
small circle. See also Figs. 190 and 1971.

When four small-circles are used the plate 41 is made
with four arms radiating from the centre to carry each
circle and pillar.

A small grooved pulley 42 is compounded with and
near the top of the pillar shaft 39. It transmits motion
through a strap or twisted band 43 to a second grooved
pulley 44 compounded and free to rotate in sympathy
with the spur pinion 45 mounted on shaft 46. The
pinion 45 gears into and drives through the double stud
47 and 48 on stud 49 and intermediates 50 and 51, a
spur pinion 32 mounted near the remote end of a stud
shaft 53. This shaft carries two “ leader * serrated disc
wheels 54 and 55 whose function it is to gradually assist
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the wool forward by rolling contact, and thus neutralise
any tendency on its part to accumulate;
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Fig. 191.

Compounded with the near end of shaft 53 is a spur
pinion 56 which gears, through a single intermediate 57,
a spur pinion 58 compounded and free to rotate in
sympathy with two discs 59 and 60, the peripheries of
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which are formed with saw like teeth. These rotate
clockwise between the pins of the large circle. The
spur pinion 52 drives through a single intermediate 62 a
spur pinion 63 compounded with the short shaft 64 on
which are mounted two discs 65 and 66 having serrated
teeth ; these rotate clockwise between the pins of the
small circles. The whole of the disc mechanism is
carried by the bracket 67 affixed to the pillar 40 as
shown. The small grooved pulley 68 keyed near to the
pillar shaft 3¢ communicates, through a twisted band,
the requisite rotary motion to the usual star wheel or
divider.

Each additional small circle requires duplicates of all
details from 13 to 64 inclusive.
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Fig. 192.
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CHAPTER XXXI.
THE LISTER OR NIP COMB.

AFTER the foregoing and somewhat exhaustive

treatment of all the essential principles of wool
combing as exemplified in the Noble comb, it is not
proposed to likewise illustrate and describe in detail any
of its eontemporaries,

The modern Noble comb has practically supplanted
all its rivals as far as combing wool is concerned. Most
other combs are chiefly used for specific purposes.

The Lister or Nip comb is especially suitable for
long lustre wool and mohair. Since it was standardised
by the inventors, nearly half a century ago, very little
attention, relatively, has been devoted to modifying and
perfecting the details of its mechanism.

The chief features of the Lister comb are :—

I. A Gill Box of the ordinary type, minus the front
or drawing-off rollers. It consists of a pair of ““ back >’ or
feed rollers and a set of fallers, each of which is studded
with one row of flat and two rows of round pins set as
close together as possible in order to secure the greatest
amount of treatment for the individual fibres.

The fallers and pins, in elevation, are concave for
reasons to be subsequently explained. A lever dabbing
brush operates above the fallers to press the sliver into
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the pins of same and a coil of gas pipes or other means of
heating is arranged immediately underneath the fallers
and slivers, the object being to make the fibres more
pliable and easier to draw, and reduce the possible
number of breakages.

The uncombed sliver is fed from cans through the
feed rollers and carried forward by the gills which con-
tain three rows of pins varying in number from 12 to 22
perinch. Immediately the last faller drops to the lower
screw, an end of uncombed sliver is left projecting which
is at once gripped by a special part of mechanism,
dencminated the nip.

2. The Nip Arrangement constitutes the chief feature
of this machine. It takes the place of the front rollers,
but intermittently draws lengths of wool through the
pins of the fallers by which means it performs the
first and principal operation of combing.

The nip consists of two plates—an upper and a lower
—combined with a rectangular frame pivoted near its
base and free to vibrate, being eccentrically linked
through a connecting rod to a large spur wheel, which
rotates continuously near the back of the gill box.

The lower plate is fixed to the pivoted frame and
vibrates in sympathy with it. This plate is concave to
coincide with the fallers and is formed with a groove
along its upper edge.

The upper plate is conversely convex and its base is
reduced in thickness and rounded so that it can freely
enter the grooved part of the lower plate. It is sus-
pended from simple levers which are vibrated by a
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rotating cam through connections to be subsequently
described. It is compound in its action and vibrates in
sympathy with the lower plate and reciprocates in a
plane perpendicular to the groove in it.

As the wool to be combed is brought forward by the
fallers, the nip part vibrates towardsit ; the jaws simulta-
neously open and then close over the wool with sufficient
tightness to carry it forward to the next part of the
machine known as the * porter ”’ or carrier comb.

3. The Carrier Comb is studded with two rows of
comb pins, set over 16}ins., containing 16 pins per inch,
of 1gs wire, each 4ins. long and standing 3jins. out of
the comb stock. The pins are arranged in concave
form, corresponding to the lower jaw of the nip and to
the fallers. Its function is to meet the nip at the forward
end of its traverse, then rise up to pierce the uncombed
and projecting part of the wool, and immediately carry
it forward and deposit it on pins of a large comb circle
which is rotating in a direction at right angles to the
traverse of the carrier comb.

The concave arrangement of this comb is designed te
exactly coincide with the periphery of the comb circle
upon which it consequently deposits the sliver with
uniform distribution.  Each fresh layer of sliver is
deposited so as to overlap its predecessor, approximately
two-thirds or three-quarters of its width. Consequently
the tufts depending from the comb circle are three or
four layers in thickness.

4. The Comb Circle is usually studded with five con-
centric rows of pins, graduating as a rule from 10 to 20
per inch, the first two rows being flat. It is supported
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and free to rotate over a steam chest after the manner
described under the Noble comb.

At the juncture where the carrier comb deposits its
load, a lever dabbing brush descends to depress the
uncleaned end of the wool into the pins of the comb
circle. In sympathy with the direction of rotation of the
comb circle a blast of air, mechanical stroker or traversing
leather is employed to force the fibres in the same
direction, preparatory to reaching the drawing-off rollers.

Directly opposite these rollers a set of thin steel
blades is inserted, adjusted and fixed between the several
rows of pins in the comb ; their function is to depress
the wool thoroughly into and between the pins so as to
enable the rollers to draw off a continuous sliver and
thus complete the cleaning and combing process.

5. The Drawing-off Rollers are placed in a horizontal
plane and tangential to the periphery of the comb
circle. The linear distance of any range of points from
the nip of the drawing-off rollers, to the periphery of
the comb circle is a constantly varying factor. This
arrangement causes the longest fibres, in successive tufts
of wool, projecting from the comb circle, to be first
caught up by the drawing-off rollers at the points most
remote from the comb circle.

As a natural consequence, the shorter fibres are
gradually seized by the drawing-off rollers as the distance
between them and the comb circle is reduced. The
practical result of this arrangement of mechanism is a
gradual decrease in the length of fibres across the full
width of the “ draw "’ which now constitutes the combed
top. This characteristic distribution of the fibres is
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technically and expressively denominated a “ hen winged
slever.”” :

7 7
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Fig. 193.

The subsequent process of mixing in the finishing
gill boxes does not sufficiently distribute these fibres
throughout the sliver.
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The combed top from the drawing-off rollers is con-
veyed through a revolving funnel, a pair of calender
rollers and a coiler into the sliver can.

The noil, foreign matter and portions of wool which
have not been drawn off by the above rollers, are
removed from the comb circle by a set of oscillating
noil knives, triangular in shape, which are inserted
between the pins of the comb.

DETtAILs OF THE MECHANISM.

Fig. 192 is a perspective view of the Lister Nip comb
as made by Prince Smith & Son.

Fig. 192 shows a front elevation of the nip details of
mechanism.

Fig. 194 is a line diagram which shows in elevation,
the chief parts from the feed to the comb circle.

Fig. 195 shows a front elevation of one of the concave
fallers, pins and dabbing brush.

Fig. 196 shows in elevation, Smith’s arrangement for
driving the drawing-off rollers.

Fig. 197 shows an end elevation of the drawing-off
rollers in relation to the comb circle.

Fig. 198 is a part plan of the comb circle with rack
and pinion which drive it.

The same numerals occurring in the different dia-
grams relating to this comb refer to corresponding details.

Gill Box and I is a shaft extending and supported
Nip Mechanism  hetween the machine gables and free to
and Action. . .

rotate ; 2 is a sleeve on shaft 1 with
which is combined the two arms or standards 3 and 3! of
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the nip; 4 is the lower jaw 18}ins. wide fixed between
arms 3 and 3! and 5 is the upper jaw 164ins. wide,

§q{w s /

Fig. 194.

adjustably supported in suspension by the bolts and nuts
as shown, from the cross bar 6 ; it is free to reciprocate
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in the same plane as the nip frames 3 and 3! and alter-
nate in sympathy with them. The bar 6 is linked
through knuckle joints or loose bolts 7 and 4! to the
respective inner and shorter arms of the balk levers 8
and 8! pivoted respectively as shown on the studs g and
o'. Suspended from the outer and longer arm of lever
8 and bolt 10, is a vertical rod 11 which passes freely
through the extended arm piece 12 which forms part of
a bracket casting attached to and free to reciprocate in
the same plane as the nip frame 3 and likewise to
alternate with it.

A strong spiral spring 13, circumscribing the rod 11
is contained between the arm piece 12 and adjustable
lock nuts 15 on rod 11. Compounded with the slide
bracket and arm piece 12 is a projecting stud 16 on
which is mounted an anti-friction bowl 17, which rests in
rolling contact with a cam or tappet 18 mounted on shaft
1. The constant rotation of this tappet reciprocates the
stud 16, slide 12, spring 13, and rod 11 which last through
details 10, 9, 8, 7 and 6 likewise reciprocates the nip
plate 5 all in the same plane and parallel with the nip
frame 3. The spiral spring 13 exercises a modifying
influence of pressure on the nip plate 5.

Motion is imparted to the shaft 1 and tappet 18 by a
train of wheels carried on the remote side of the machine,
Fig. 194. The shaft 19 is supported by and extends
across the gables at the feed end of the machine. Itis
driven from the main driving shaft of the machine by a
belt 30 passing over a pulley 31 secured to the shaft 1g.

A duplicate of spur pinion 20 on shaft 1g, at the
remote side of the gill box, gears into and drives, through
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an intermediate spur wheel 21 on stud 22, the stud and
pinion wheels 23 and 24 mounted on shaft 1.
Alternating The spur pinion 20 on shaft 19 gears

Movement into and drives a large spur wheel 32

of the on shaft 33. A stud 34 with a swivel
Nip Frame. link 35 is eccentrically adjusted to the

wheel 32 which is linked through the rod 36 and swivel
link 37 to one end of a ““ bar” rod 39 which in turn is
bolted, as at 40, to the upright standards of the nip
frame 3, Fig. 193. Obviously, the constant rotation of
wheel 32 produces through details described the requisite
vibratory movement to the nip frame.

- The spur pinion 41 on shaft 33 drives
F’Z;},"ﬂ%,{i‘fs, the feI;d rI())Hers 47 and 48, through a
ser}“ﬁ]’e?:d train of wheels 42, 43, 45 and 46.

) Wheel 46 is keyed fast to the shaft of
the bottom fluted feed roller 44. The screws are driven
from the same source. A bevel wheel 49 fast on shaft
33 gears into and drives a like bevel wheel 50 fast on the
end of the lower screw shaft 5I.

A spur pinion 52 on this screw drives a like spur
pinion 53 mounted on the upper screw 54. The position
of the fallers 55 for the upper and lower screws is
indicated in the diagram together with the dabbing lever
brush 56 and the uncombed sliver 57 in the gills. The
upper and lower jaws have just gripped the sliver and
are in position to draw a tuft of wool through the gills
and convey it forward to meet the porter comb.

The Porter or Lhe carrier comb 358 is adjustably

Carrier Comb  mounted on a lever rod 59 to which an
Mechanism. o .

elliptical or compound motion must be

given, viz. :—An alternating movement between the nip
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and the comb circle, and a slight rise when approaching
the nip to relieve it of its load and conversely a slight falt
when nearing the comb circle where it deposits the load
or tuft of wool. The lever rod 59 is supported and
receives its rise and fall from a stud 60 in crank 61 on
shaft 26 uniformly rotated by spur wheel 25 geared with
stud pinion 24.

The rod 59 is further connected for its requisite
alternating motion through stud 62z and link 63 which is
cccentrically connected through stud 64 with wheel 21.
The tuft of wool 57! is pressed into the pins of the comb
circle 65 by a lever dabbing brush 31 which receives its
reciprocating motion through a rod 304, eccentric stud 29,
pinion wheel 28 and the intermediate wheel 24 geared
with wheel 25. ‘

Driving the The spur pinion 66 mounted on shaft 67

Dr;milgsgm is driven from the main driving shaft of

) the machine. Itissupported by asleeve

bracket 68 to the machine gable. A bevel wheel 6g on

shaft 67 transmits motion through like bevels 70 and #x

on the upright shaft 72, to the bevel wheel 73 keyed fast
to one end of the bottom or drawing-off roller 74.

The diameters of the bottom and top rollers, are 1§in.
and 2{in. respectively, and are supported between the
fixed pillars 75. Pressure is applied to the upper roller
by screws after the usual manner. The position of the
rotating funnel is indicated at 76. 77 indicates the trav-
ersing leather, which assists in carrying the ends of the
fibres towards the drawing-off rollers.

Briefly summarising the principle of combing on this
machine the operation consists in collecting the whole of
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the noil in the front faller, so that it is transferred to the
circle pins, while the portion combed hangs in a fringe
from the outside of the circle. To do this properly it is
essential that the pressure upon the top jaw should be
sufficient to enable it to retain the wool left by the faller,
forif it misses any it has to be taken at the next journey,
and consequently it is thrown farther over the circle, and
the amount of noil is increased ; only those fibres which
project far enough to reach the nip are drawn off, conse-
quently there is a more equal distribution of the various
lengths of fibre than is found in the sliver from the Noble
circles. Care must be taken that the edge of the press-
ing jaw is not too sharp, or it will cut the fibres. Tt is
made adjustable by means of screws, so that its retaining
power may be altered either way. The two jaws must
perfectly coincide, so that one fits exactly into the other
equally at all points of contact. The nip should close
and begin to move forward just before the faller has
begun to descend, or otherwise a short distance of the
fibres remains uncombed. When it is shut too soon it
does not nip far enough, and a small part of the staple is
again missed. The setting of the carrying comb is quite
as important as the nip, because if it is pushed into the
wool before the jaws begin to open, the pins are almost
certain to get damaged or broken. To obviate this in
some measure the tappet is so constructed as to release
the jaws a little, just at the moment when the comb is
sliding up the face of the nip. It must only press very
lightly against the lower jaw, or otherwise the fibres will
be forced too far into the pins, and some difficulty will
be experienced in getting the material properly on to the
circle, in which case a portion may be disturbed or
carried back again.
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GEARING AND SPEED DETAILS.
1. Speed of machine :—
Line shaft 124 revs. ; drum 2o0in.; pulleys 15in.

124 X 20

.*. Speed of machine pulleys= =165} revs.

2. Strokes of nip frame per min. for wool :—
Change wheel on pulley shaft 27 teeth, geared into
spur wheel on horizontal shaft containing 60 teeth.
Side pulley on same x8in. dia., carrying belt 30 (Figs.
192 and 194) and driving pulley 31 on lower back shaft
19, 9§in. dia. Wheel 20 on lower back shaft contains
22 teeth and crank wheel 32 contains 72 teeth.

i . . 1654 27 18 22
.".Strokes per min. of nip fram =7 Xgo < gx ;2;:40%

N.B.—The wheel 23 (Fig. 194) on cam shaft 1,
driven from back shaft wheel 20, must always contain
the same number of teeth as the crank shaft wheel 32,
so that the #nips correspond to the number of strokes per
minute. For a similar reason the size of the wheels 21
and 23 must be equal, and the size of wheels 24 and 23
must correspond so that the carrier comb 59 shall make
the same relative number of strokes per min. as the
nip frame,.

2a. For mohair the change wheel on pulley shaft is
reduced to 20 teeth, and side pulley on same is increased

1o 22 inches diameter.
. 1654+ 20 22 22
.. strokes per min.= T XX §§x ;;:36_
15
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2b. For strong, coarse alpaca the change wheel
contains 22 teeth and the size of the driving pulley is
22in. diameter.

. Strok . 165% 22 22 22

.*. otrokes per mun.= I >,<60X9§X72~40'
For finer sorts of wool the change wheel is reduced to 21
or 20 teeth, according to the fineness of the fibre.

3. Back rellers and fallers :—

Wheel 41 on upper back shaft contains 20 teeth. Double
stud wheels 43 and 45 contain 60 and 14 teeth respec-
tively. Wheel 46 on back roller 47 contains 8o teeth.

Diameter of back roller = 3in.  Bevel wheels 49
and 50 (driving screws and fallers) each contain 18 teeth.
Pitch of screw=§in.

5 1 60 8o

40%
.. Lead of fallers= - X8X4O%X20XI4X3X22—I.I4

4. Drawing-off and draft :—

The comb circle 65 (Fig. 198) is 48in. in diameter and
contains 350 rack teeth. Rack pinion driving same
contains 17 teeth. This rack pinion is at the base of an
upright shaft which carries, near its top, a spur pinion
containing 20 teeth. This is rotated from the same
source and at the same speed as the bottom drawing-off
roller. The diameter of this reller is 2in.

48 350 38 38
.*. Amount of draft = 2 X 17 ><I6X2_O__3.9
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TABLE VIIL
Combing and set-over particulars :—

Fallers—Length 24}in. ; Set-over 16}in.x §in.; 17 up and 7 down.

Coarse strong wool. Medium Wool. Fine Wool.
Row | Pins | Size Length | Pins | Size Length | Pins | Size Length
1168 |[11x20 27 18 |13 x 21 2 22 (16 x23 27
2116 19 13" 18 20 13" 22 21 13
3|16 19 13 18 20 13 22 21 13
Coarse circles. Medium Circles. Fine circles.
Set-over #in. Set-over % in. Set-over % in.
1|16 17 2% 18 20 2" 26 23 13
2118 17 24 18 20 |27&2Y | 26 23 11} &2
315 16 23" &257 18 20 2" 26 23 137
4 | 14 16 2% 18 20 27 26 23 147
5112 15 2% 18 20 27 26 23 13
6|12 15 24" — — — P —_

In case of double combing, first comb with the coarse
comb and finally with the medium or fine comb,
according to the fineness of fibre.

GENERAL DETAILS.

Dia. of Back Roller, 234" ; width 19"—fine flutes.
Barrelled Wood Rollers, 5” to 13" X 18",
Gill Screws—Single Threads.
Pitch of Screws, §"; dia., 2}”; Centres, 212",
Upper Nip Plate, 163" X 101".
Lower » 181" X 54",
Feed Comb—-Set over, 163",

Pins per inch, 16.

Size of Wire, 10s.

Length of Pins, 4”; Projection, 38*.
Drawing-off Rollers, 13" x 22" wide.
Press Rollers, 23" x 153",



CHAPTER XXXII.
THE SQUARE MOTION COMB.

THIS comb, which is commonly known as Holden’s,

is chiefly used by. the large firm of wool combers
of that name. The late Lord Masham is credited with
the paternity of the idea, and the late Sir Isaac Holden,
Bart., together with members of his family and their
employees, with its ultimate development and practical
application. In this treatise it is only proposed to briefly
describe and illustrate the chief features and functions
of this machine.

The square motion comb is specially suited for comb-
ing fine wools of moderate length. There are three
distinct combing operations performed on this type of
machine.

First, the wool is fed from a number of cans or balls,
in two thick slivers, through a pair of feed rollers ; each
group of sliversis next passed through a separate pair of
small and narrow rollers carried in the free arms of
reciprocating levers denominated ‘“ boxers ”’ because of
the peculiar alternating motion which is imparted to
them. The boxer levers are carried on two large eccen-
trics, the rotation of which imparts the necessary recip-
rocating movement to them. Each pair of small rollers
alternately approaches very near to, and recedes from,
the pins of the comb circle.
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Immediately but directly above the front of the nip
of each pair of small rollers, is fixed a small brush, so
that as each sliver gradually emerges from the nip it
passes just underneath the bristles of the brush. As
the boxer rollers approach the comb circle they
simultaneously descend with the emerging tuft of wool
to place or “lash”’ it on the pins of the “ holding ™
circle. At this juncture the brush vibrates to press the
fibres well into the pins of the circle. '

Then as each “ filling head " returns, it leaves a small
tuft of drawen sliver projecting from the pins of the comb
circle. Each subsequent layer of sliver thus deposited
overlaps its predecessor a distance equal to two-thirds its
width. Consequently the thickness of the tufted sliver,
projecting from the comb circle, is equivalent to six
times that of the sliver carried in either of the filling
heads, which arrangement incidentally contributes to
produce a uniform tuft of sliver."

In retreating, the filling heads tend to straighten out
the tuft of fibres which is left behind, and so produce in
some measure the same result as is produced by the
fallers and nip in the Lister comb.

Second, the actual combing is performed by a series
of comb bars denominated the “ square motion,” which
is the characteristic feature of this machine. The wool
after being placed on the comb circle is carried forward
until it is met by the comb bars or gills, whose function
it is to penetrate the tuft of sliver, comb out the fibres
and place them as parallel to each other as possible
in readiness for the subsequent operation of drawing-off.
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These comb bars—about seven in number—are con-
cave in shape and designed so as to coincide with the
comb cirele. Each bar contains from twelve to fifteen
rows of pins, set over about one inch in width by twelve
inches in length. The number is least at the initial end
of the comb bar, but it gradually increases towards the
opposite end.

The comb bars are arranged in two tiers, alternately
and vice versa, four at the top and three at the bottom.
The upper set, which is in alignment with the comb
circle, is free to travel outwards from it. At the limit of
the traverse the most remote bar of the set is carried
downwards into alignment with the lower set, which is
now free to move laterally towards the comb circle until
the innermost bar is in position to be lifted—at the rate
of about 100 per minute—into alignment with the upper
set. Simultaneously with the ascent of each comb bar
a dabbing brush descends to meet it and force the fibres
well into the gill pins, after which the brush moves out
for a short distance in sympathy with the comb bars, and
then rises and returns in time to repeat the operation.

The action of the square motion is assisted by a
suspended ‘‘ knife,” which fits into and concentrically
between the two rows of pins in the comb circle. This
knife, known as the presser or nipper, has imparted to it
a vibratory vertical movement, combined with a short
traverse in the direction of the rotation of the comb
circle. The function of this presser is to gradually
force the wool down between the pins towards the brass
foundation and retain it firmly until the square motion
has performed the requisite combing operation on this
- part of the sliver.
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The comb bars move rapidly in a radial direction
from the circle to straighten out the tufts, carry off the
noil and short fibres and sometimes longer fibres, known
as robbings.

The robbings and short fibres may be removed by a
small cylinder covered with card clothing, and supple-
mented with a blade provided with saw like teeth. They
are deposited and accumulated in a box to be afterwards
recarded and recombed.

The noil, dirt and foreign matter still remaining
between the comb pins are removed automatically or
manually at regular intervals of time. Any undue
neglect of this operation results in the production of bad
work.

Third, the final operation of combing is performed
by a pair of drawing-off rollers, placed horizontally and
tangentially to the comb circle on the same principle as
adopted on the nip comb. )

After the beard of wool has been combed by the
square motion the portion of tuft between the pins and
on the outside of them has still to be combed.

At this juncture an inverted segment, provided with

two or three rows of depending pins descends and

pierces the sliver on the periphery of the comb circle at

" a point immediately in front of the drawing-off rollers.

The operation is assisted by automatically and simulta-

neously raising the wool slightly in the comb, to meet
the intersection by this inverted segment comb.

The drawing-off rollers gradually seize the projecting
fibres and draw them through the pins of both the circle
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and the intersecting comb in the form of a continuous
sliver which thus completes the combing and cleaning of
the whole length of fibre.

The segments form a complete circle outside the
main comb ring; they are supported from the comb
plate and free to rotate above and clear of the pins of the
comb ring in sympathy with it for about three parts of
the circle, after which they gradually descend the incline
of a cam plate to intersect the tuft of wool as described.

Long fibres which are not seized by the drawing-off
rollers, and which remain together with the noil in and
at the back of the comb circle, are known as ““ backings ;
they may be drawn off by separate and special rollers
and conveyed by a leather over to the front of the circle
where they are combined with the main sliver or combed
top. The noil, etc., yet remaining in the comb pins are
carried forward and removed by a supplementary clean-
ing and doffing device.

CHIEF DETAILS OF MECHANISM.

The most important details of mechanism are illus-
trated in the following diagrams, which should be studied
with the foregoing description.

Fig. 199 shows in plan the relative positions of the
feed rollers, comb circle, square motion, drawing-off
rollers and segment cleaning device.

Fig. zoo illustrates in simple diagrammatic form, the
principle of feeding the comb.

Fig. 201 represents in sectional elevation the square
motion combing bars.
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Fig. 202 shows in plan a single combing bar of
modified pattern.

Fig. 2024 shows in elevation a brush cleaning device
for the segment comb.

Fig. 1909.

Fig. 202a.

Fig. 200. Fig. zo2.

Fig. 203 is a front elevation of the intersecting gills
in relation to the comb circle.
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Fig. 204 is a transverse section of the comb and
segment circles, when the inverted pins of the latter are
lifted clear above the upright pins of the former.

Fig. 205 shows the same details when the segment is
m combing ‘position.

Similar letters occurring in the several diagrams refer
to corresponding details.

A A' A?indicate the feed rollers ; B, the sliver; ¢ the
small brush under which the sliver passes, and by whichit
is effectively pressed into the pins of the comb circle D.
E is the pressing knife and F the square motion bars, of
which four constitute the upper, and three the lower set.
G is the dabbing brush which operates directly over the
comb bar nearest to the comb circle and is in position to
pierce the fringe of sliver B. The dotted lines G! indicate
the extent of its traverse outwards.

The segment combs H are attached to the projecting
arms of boss or sleeves 1, carried by the upright pillars K
on which they are free to travelin a vertical plane. The
pillars X are secured to the comb plate and rotate in
sympathy with it. Combined with the rear of the
sleeves I are projecting studs L, each of which carries an
anti-friction bowl M, kept in rolling contact with the face
of a cam plate N, attached to a stationary part of the
machine. o indicates the position of the drawing-off
rollers through which the combed top passes, and is
conveyed by leathers P to and through the usual funnel
arrangements ¢ and calender rollers into a can.

A brush arrangement for cleaning the segment combs
is indicated at R and the usual apparatus for removing
the noil and cleaning the circle at s.
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The extensive working or combing of the fibres on
this machine, chiefly by the square motion, the inter-
secting gills and the drawing-off mechanism combined
with heat, produces a finished top which is relatively
better than is obtained from any other machine combing
the same quality of material.

............

g &mnmn@@mnﬂ

Fig. 201.

The characteristics of the combed top are :—The full
length of fibre is*thoroughly combed. All the * shorts ”’
are completely removed and the top is thoroughly
cleansed of all impurities and foreign matter. It is
claimed as a consequence that the material will subse-
quently spin to about 5%, higher counts than wool of
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similar quality combed on the Noble machine. The
turh off is approximately 270 to 280 lbs. per day of ten
hours.

On the other hand the machine has its characteristic
defects. These include :(—

(r) The filling heads require to be modified and
accurately adjusted for every change in the average
length of staple to be combed.

(2) The square motion produces a quantity of
“ shorts,” technically denominated *‘ robbings,” in addi-
tion to the noil, which being too long to be classed as
noil have to be separately removed, re-carded and re-
combed. The thorough cleansing of the comb bars of
the square motion has always been a very difficult
operatiomn.

(3) The horizontal drawing-off arrangement produces,
as in the “nip” comb, a “ hen winged sliver.”

(4) The gearing mechanism generates a considerable
amount of noise.
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CHAPTER XXXIII.

THE HEILMANN COMB.
SCHLUMBERGER MODEL.

THIS comb was invented by Josué Heilmann, a
Frenchman, and introduced into England in
the year 1846.

At the present time there are several modifications of
the original invention for combing wool, cotton and flax
tows. The four principal types are :—The Schlumberger,
the Société Alsacienne, the Delette, and the Offerman.

Schlumberger, Gebweiler, Alsace, was closely asso-
ciated with Heilmann in the introduction and perfection
of this comb.

In the worsted trade of England modifications of this
machine are chiefly confined to re-combing, and it is
usually fed from as many as 24 doublings.

In the flax trade the machine is used chiefly for
combing flax tows where it usually follows the card,
though a better result is obtained and a less quantity of
noil when the material is first passed through a gill box.
The comb is fed from as many as 15 slivers.

The machine is modified in strength of build to suit
the various kinds and qualities of material required to
be combed.
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ENUNCIATION OF THE PRINCIPLE AND PROCESS OF THE
Hermann Coms.

There are several types of this comb used in modern
practice. Fig. 206 is a perspective view of the Alsa-
cienne Comb as made by Prince Smith & Son.

Fig. 206.

Figs. 207-217 are essential details selected from the
Schlumberger Comb as now used for wool and flax.
. The principle of the Heilmann machine, in every
model, consists of two distinct operations of combing,
whether for wool, cotton or flax.
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First :—A fringe of textile fibres projecting beyond
the retaining jaws of a nipper is combed and the noil
extracted by several successive rows of pins fixed in a
segment of a rotating drum.

Second :—The grip of the nipperis released and a tuft
of fibres is drawn from the bulk between the pins of
a fixed or intersecting comb which cleans the tail end of
the tuft of all short fibres or noil.

Each sncceeding tuft is made to overlap its prede-
cessor a distance equal to about one third its length, so
as to form a continuous sliver of combed and cleaned
fibres.

The various essential details of the mechanism and
combined actions of this comb are as follows :—

The uncombed material is fed by a number of slivers
from cans or balls over guide rolls and through a pair of
small feed or retaining rollers, then through a feed box,
-dabber comb and the jaws of a nipper. The upper jaw
closes over the lower jaw to grip the material, the fringe
-of which projects beyond the jaws. At the same
moment the pins of a rotating‘_sg‘ag‘m‘ent comb, assisted
by a brush compounded with the'upper jaw, penetrate
the fibres from below, comb them and remove the noil.

Meanwhile the dabbing or feed comb opens and
recedes, in sympathy with the feed box, from the jaws
of the nipper in readiness to carry forward an additional
length of uncombed sliver.

Immediately the combing process by the segment is
completed, and the feed box with the dabber comb
‘which is now fully open has receded to the limit of its
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backward traverse, a segment steel blade, denominated
the ““ striker ” and concentric with the periphery of the
cylinder, moves forward to hold up the sliver so that the
pins of the fixed or intersecting comb, which is now
descending, may pierce the fibres at a point which is
close up to the front edge of the striker blade and behind
that portion of the tuft already combed: Meanwhile the
jaws of the nipper gradually open and the feed box with
the dabber comb moves forward towards the open jaws
and pushes on the next length of uncombed sliver on
the same principle as the fallers in a gill box. Simulta-
neously a drawing-off roller falls into rolling contact with
a rubber or leather segment of the comb cylinder, and
a pair of carrier rollers with conveying leathers travel
into near contact with the drawing-off roller.

This roller lays hold of the combed fringe and draws,
through the feed comb and the pins of the fixed or inter-
secting comb, a fuft or number of fibres which in turn
are seized by the nip of the carrier rollers and leather to
be conveyed by the latter towards the funnel and calen-
der or delivery rollers.

During this process of drawing off, the * fixed comb *’
gradually travels in sympathy with the fibres that are
being drawn through it towards the drawing-off roller
and consequently performs the same function as a gill
bar in an ordinary gill box. This operation completes
the combing of the tail end of the tuft of fibres.

FEEDING, COMBING AND DRAWING-OFF DETAILS.

Fig. 207 is a sectional elevation of all the essential
features of mechanism from the feed to the delivery end.
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The comb segment is in position for combing the fore
part or fringe of sliver as in the machine used for flax
tows.

Fig. 208 shows the drawing-off rollers brought into
position for drawing the tail end part of the tuft of sliver
through the feed and fixed or intersecting comb. - See
also Fig. 210.

Fig. 208.

Figs. 209 and 210 show the same details as Figs.
207 and 208 respectively, but as used for wool.
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Fig. 211 shows similar *“ wool ”’ details of mechanism
including a modified arrangement for drawing off the
material.

Feeding. The subsequent diagrams in this chapter are
illustrative of the usual mechanical means employed for
operating the various parts of mechanism involved in the
feeding, combing and drawing off referred to above.

Similar numerals occurring in the different diagrams
refer to corresponding details. 1indicates the uncombed
sliver and 2 the feed rollers ; parts 4, 5 and 6 constitute
the feed box. The base part 4 rests freely on the face of
the lower jaw 11 ; the part 5 which takes the form of a
grid is pivoted to the part 4 so that the free end of 5 can
be lifted up to allow the sliver 1 to be placed between
parts 4 and 5, after which the *“ free " end of the part 3
is screwed fast to part 4 and is then in its normal position.
The upper part of “feed ” comb 6’is provided with
several rows of pins which are free to penetrate the
sliver 1 as it lies between the grid parts 4 and 3.

The parts 4, 5 and 6 are combined with a carrier
bracket 7 which, in turn, is linked by a stud 84 to the
free arm of a short lever 85, the boss of which is free to
rock on the shaft 86 carried between the machine gables
(see also Fig. 213). The vibration of lever 85 recipro-
cates, through carrier bracket 7, the feed parts 4, 5 and
6 over the surface of the lower jaw. The feed comb
part 6 is pivoted on the stud 10 about which it is free to
oscillate so that its several rows of pins may be lifted
clear of the sliver 1 each time the feed box recedes in
preparation for gripping and bringing forward a fresh
supply of sliver and projecting it through the open jaws
of the nipper.
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Combing the Ihe nipper consists of two parts—a
Fringe. lower jaw 1T and an upper jaw 12—free
to open and close. Their function is to grip and retain
the uncombed sliver during the operation of combing
the fringe or front part of the tuft of sliver by the seg-
ment comb. At the same time they provide a grip that
will not readily cut or damagé the fibre, and in the case
of wool the nip is covered with a cushion of leather
strips. The upper jaw is compounded with shaft 13
(see also Fig. 212) which is supported between the
machine gables and free to oscillate ; the lower jaw 11 is
compounded with a carrier 14 suspended from the shaft
13, about which it is free to oscillate. 15 is a brush
fixed to the front of the upper jaw and designed to assist
in depressing the fringe of fibres into the pins of the
segment comb simultaneously with the closing of the
nipper. A cylinder 16, making an average of 50 to 60
revolutions per minute, is mounted on a rotating shaft 17
carried between the machine gables and driven by spur
gearing from the pulley shaft 155. The periphery of
the cylinder 16 is designed with two distinct sections—
a comb segment 16! studded with ten cr more rows of
pins for wool and up to twenty rows for flax tow (see
table on page 518) and a remaining segment which is
covered with rubber for flax and with leather for wool
and clamped as in Fig. 211.

Loosely mounted on and near the ends of shaft 17 are
two short lever arms 18 to the free ends of which is
fixed a quadrant blade 19. This blade is further linked
through the rod 20 to a rocking lever 81 (see Figs. 211
and 212). The blade is denominated the ‘“ striker,” its
function being to move forward simultaneously with the
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opening of the nipper and hold up the tail end of the
tuft of sliver during the period that it is being drawn
through the fixed or intersecting comb and completing
the combing operation.

Fig. 210.
Fixed 281s an intersecting comb, denominated
Comb. the fixed comb. It is adjusted to the

front of the lever 29 and its duplicate at the opposite side
of the machine ; the lever 29 is pivoted on the stud 30
in bracket 7. An antifriction bowl 31 on stud 32 is
carried in and near the base of the depending arm 33 ;
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the bowl 3T rests in rolling contact with a cam 34 fixed
on the cylinder shaft 17. A brush 35 is combined with
a horizontal bar 36, contained and free to reciprocate
vertically between suitable slotted grooves in the ends of
the lever 2¢g and its duplicate. The bar 36 contains
“finger” projections which normally rest on the
shoulders of the upper jaw 12. The brush is therefore
free and rises with the upper jaw levers 12 simul-
taneously with the descent of the intersecting comb ;
conversely the brush descends with the upper jaw,
coinciding with the ascent of the intersecting comb,
by which means it clears the comb 28 of its noil.

Drawing-off 39 is a fluted roller, denominated the

Rollers. drawing-off roller ; it is carried between

the arms of a lever 40 and its duplicate opposite. The

boss of this lever is loose on the shaft 41 about which it

can oscillate ; combined with the same boss is a second

lever 42 carrying at its free end an antifriction bowl kept
in rolling contact with a cam keyed to the cam shaft.

The lever 40 carries an antifriction bowl 43 which is
kept in rolling contact with the cam 44 on the cylinder
shaft 17. The combined action of the two cams
operates to lift the roller 39 clear of the pins when the
comb segment is in operation, and to permit the same
roller to fall into rolling contact with the rubber or
leather segment 162 during the period of drawing off ;
simultaneously the roller 39 travels forward very slightly
in sympathy with the periphery of the segment 162

47 is a small fluted roller and 48 an endless leather

passing round it. The leather further passes over two
“ tension "’ rollers 49 and 50 and finally around a flanged
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Fig. 211.
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pulley 51, fixed on shaft 52. A small fluted press
roller 53 is kept in rolling contact with the leather 48
and roller 47, and roller 54 is supplemented to act as a
clearer to roller 53.

The rollers 47, 53 and 54 are free to reciprocate into
near, and out of contact with the drawing-off roller 39.
The shaft 52, flanged pulley 51, and leather 48 are
rotated intermittingly (see Figs. 214, 215 and 216). The
function of rollers 47 and 53 is to receive the tuft of
combed fibres and, with their outward traverse and
rotation of the leather 48, carry it from the roller 39
towards the funnel 55, calender rollers 56 and can 57.

With each outward traverse of the carrier rollers the
tail end of each successive tuft of combed fibres hangs
downwards behind the carrier roller 47 in sufficient
length to permit the next successive tuft to overlap and
so splice the combed fibres and form them into a con-
tinucus sliver. A divider blade 46 for breaking any
excessively long fibres is pivoted on stud 45 and vibrates
‘and falls between the rollers 39 and 47 as the last is
carrying off the combed sliver.

A supplementary leather is added for wool (Fig. 211).

Mechanism and Yig. 2I2 shows in elevation the
Action of  mechanism which controls the opening

the Nipper. . .
and closing of the nipper. A lever 59
is adjustably compounded to the shaft 13; this lever
carries at its free end a stud 60 and bowl 61 which latter
is kept in rolling contact with the positive cam 62,
keyed fast to the cam shaft 63, which rotates at the
same speed as the cylinder shaft 17. Compounded with
the lower jaw 11 and carrier bracket 14 is a lever 64
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which is linked through a stud 65 and a spiral spring 66
to the lever 67 combined with sleeve 68 free to oscillate
on the fixed shaft 69. A second strong spiral spring 71
links the lever arm 70, combined with sleeve 68, to the
fixed bracket as shown.

The rotation of cam 6z vibrates through bowl 61
lever 59 and shaft 13, the upper jaw 12.

The springs 66 and 71 are adjusted to hold, through
connections described, the heavy lower jaw in equilibrium
and to act as a buffer to the pressure cf the upper jaw 12.
The limit of the upward vibratory traverse of the lower
jaw II is regulated through an arm 72 which moves into
or out of contact with the flanged head of an adjustable
set screw 73 in the bracket 74.

Mechanism and A stud 76 (Fig. 212) in lever 59 supports

Operation of 55y adjustable link 77, the upper end of

Striker Blade.  _hich passes freely throughpltjﬁe sleeve
of a stud 48 which is fixed in the lever 79, keyed fast to
a shaft 8o, supported between the machine gables and
free to oscillate, Keyed fast to the shaft 8o is the
rocking lever 81, linked, as shown, by the stud 8z to the
rod 20 and striker blade 19.

A collar 83 is compounded with the link 77 and is so
" adjusted that it abuts against the sleeve of stud 78 for
each clockwise oscillation of lever 59 and link 77; the
lever 79, shaft 8o and lever 81 are oscillated so as to
draw the striker blade 19 clear of the segment combing
parts and their operation. The forward movement of
the blade is accomplished through the energy of a spiral
spring (see Fig. 211).
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A stop lever and stud are combined with the shaft 8o
to limit the amount of its oscillation and the reciprocation
of the striker blade 19 (see Fig. 213).

Mechanism Fig. 213 is an elevation of the parts of
and Action of Mmechanism which reciprocate the feed
the Feeding  bhox and vibrate the feed comb. The
Apparatus. . .
carrier bracket 7, to which the feed
box and comb are attached, is connected by a loose
stud 84 to the arm of lever 85, in turn compounded
with the shaft 86 which is supported by and free to
oscillate between the machine gables.

Adjustably fixed to the shaft 86 is a simple lever 87
which rests in normal contact with the flanged head of -
an adjustable stud 88 set-screwed into the arm of lever
89. This lever is carried on the stud go about which it
is free to oscillate.

Compounded with the boss of lever 89 is a lever gr
which carries a stud 92 and an antifriction bowl g3
which is kept in rolling contact with negative cam g4
keyed fast to the cylinder shaft 17. The free arm of
lever 85 carries a stud g5 and a pawl lever g6, the catch
of which fits over the teeth of a change ratchet wheel g7
fast on the end of the becttom feed roller 2.

The constant rotation of cam g4 vibrates lever g1
and oscillates shaft go, which in turn vibrates, through
lever 89 and stud 88, the lever 87 to rock the shaft 86
which in turn, through lever 85 and stud 84, reciprocates
in a straight plane the carrier bracket 4 together with the
feed comb and box. The arm of lever 85 slightly
oscillates about the stud 84 during this operation.
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With each complete vibratory movement of the parts
described the pawl lever g6 turns the ratchet wheel g7
one tooth and with it the feed roller 2.

The details and operation of the mechanism employed
to vibrate the dabber comb 6 are as follows :—The
dabber comb must be depressed to penetrate the sliver
when the grid or feed box (4 and 5) is at the limit of its
backward movement. In this depressed position the
dabber comb remains until the feed box has reached the
limit of its forward traverse, and in this closed position it
remains during the whole of the time the drawing-off
Joller 39 is kept in contact with the segment part 162
During the backward movement of the feed box the
dabber comb 6 must be gradually lifted clear of the
feed or grid box (4 and 5) in preparation to repeat the
above operation.

The stud 10, on which the feed comb 6 is mounted,
also serves as a pivot for the balk lever gg, the short
arm of which is connected by a stud 100 to the arm of
the dabber comb 6.

A stud ro1 in balk lever gg supports, in suspension,
a cam lever 10z which carries near its base a stud 103,.
and antifriction bowl 104 which is kept in rolling con-
tact with a positive cam 105.

The free arm of balk lever g9 is forked as at 106. A
T shaped stud 107 fits into the grooved part of the fork
and passes freely through it and also through a sleeve
108 formed on the side of the cam lever 102. A spiral
spring 10g circumscribes the stud 107 and is compressed
between the shank end of the fork 106 and an adjustable
collar 110.
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The constant rotation of the cam 105 operates,
through bowl 104, lever 102 and T shaped stud 107 to
vibrate the lever g9 about the stud 1o, and through stud
100 to vibrate the feed comb 6 with its pins into and out
of contact with the sliver in the feed box as described.

The rotation The ar.rangeme'nt fgr operating t'he
and vibration mechanisms which vibrate the carrier
Carri?eir tillzllers. rollers into contact with the drawing-off

rollers and simultaneously rotate them
intermittingly, together with the delivery rollers, is illus-
trated in sectional elevations at Figs. 214, 215 and 216.
In the machine the details are respectively one behind
the other for which reason they are shown detached.

Loosely mounted near the end of shaft 52, carrying
the flange pulley 51 and leather 48, is a semi-toothed
spur pinion 111, the teeth of which intermesh with those
of a segment rack r12 formed on the free end of a balk
lever 113 which is pivoted on the stud 114. The lower
arm of lever 113 carries a stud 115 and an antifriction
bowl 116 which is kept in rolling contact with the
periphery of a negative cam 117 mounted on the
cam shaft 63.

A strong spiral spring 118, linked between the stud
119 in lever 113 and a stud 120 fixed to the machine
. gable, serves to keep the bowl 116 in close contact with
cam II7.

Projecting from the boss of the semi-toothed wheel
III is a short lever arm 121 carrying a stud 122 on
which is freely mounted a small pawl or lever catch 123
designed to engage with the teeth of a three-tooth ratchet
wheel 124 keyed fast to the end of shaft 52.
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The rotation of the cam 117 oscillates the lever 113
clockwise about the stud 114, and partially rotates,
counterclockwise, the segment wheel 111 and lever arm
121 with stud 122z and pawl catch 123. The pawl
catch 123 in turn rotates in sympathy, through ratchet
wheel 124, the shaft 52 with pulley 51 and leather 48.

The leather 48 and carrier rollers 47 and 53 are thus
rotated, and the combed sliver is carried towards the
delivery rollers and can.

The potential energy of the spiral spring 118 oscil-
lates lever 113 counterclockwise and rotates through the
mechanism just described the semi-toothed wheel 111,
lever 121 and pawl catch lever 123 clockwise, indepen-
dently of shaft 52, so that the pawl lever catch is carried
into position ready to engage with the next successive
tooth of the ratchet wheel.

The wibrafory movement of the carrier rollers is
accomplished as follows :—A short lever 125 (Fig. 215)
is loosely mounted arid free to oscillate about shaft 52.
The free end of lever 125 supports a stud 126 and
bracket 127. The bracket 127 combines the stud 126
and the shaft of carrier roller 47. The same bracket 127
carries a stud shaft 128 to which a triangular bracket
129 is securely bolted. Combined with the bracket 129
by studs 130 and 131 is a simple lever 132 keyed fast to
a shaft 133 free to oscillate ; also compounded with the
same shaft is a cam lever 134 carrying at its free end a
stud 135 and an antifriction roller 136 which is kept in
rolling contact with a negative cam 137 compounded
with the shaft 17 of the segment cylinder.
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A strong spiral spring 138 is fastened to a fixed
bracket 139 and the boss of lever 140 ; the free end of
lever 140 carries the tension rollers 49 and 50.

The action of the cam 137 oscillates, clockwise
through bowl 136 and lever 134, the shaft 133 which, in
turn, through lever 132, bracket 129, stud 128 and
bracket 127, moves the carrier roller 47 with the leather
48 to the right and into rolling contact with the drawing-
off roller 39.

The stored energy in the spiral spring 138 operates
conversely and tends to oscillate the lever 140 counter-
clockwise, and through it the tension rollers, with leather
48 and carrier roller 47, are vibrated to the left in
sympathy with their rotation, away from the drawing-oft
roller 39.

Simultaneously, acting through parts 128 to 1335 in-
clusive, the bowl 136 is kept in rolling contact with
cam I137.

Noil removing  The noil is removed from the segment
Mechanism.  comb 16! by a circular brush, card
roller and doffing knife.

Fig. 217 is a side elevation of these parts, and Fig. 218
is a side elevation showing the gearing and driving details
for same.

141 is the circular brush, mounted and free to rotate
in the boss 142 of a supplementary arm 143 adjustably
fixed on the stud 144 and combined by the stud 145 and
the adjustable set-screw 146 to the lever 147.

The lever 147 is mounted and free to oscillate about
the pulley or main shaft 155 on which the card roller 148
is loosely mounted. An antifriction roller 149 is ad-
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justably combined with the free end of lever 147 as
shown. The weight of the brush 141 keeps the roller
149 in rolling contact with a cam 150 keyed fast to the
cam shaft 63,

A steel blade or doffing knife 151 is carried by the
free arm of a lever 152 mounted and free to oscillate
with the shaft 153.

Motion is communicated to these details by the
following train of wheels (Fig. 218) :-—A spur wheel 154,
containing 70 teeth, is keyed fast to the pulley shaft 155
and drives, through the single intermediate wheel 156, a
spur wheel 157, containing 40 teeth, which is fast to the
shaft of the brush 141. The spur wheel 154 also gears
into wheel 158, containing 41 teeth, keyed fast to a rotat-
ing shaft 159. Compounded with the end of this shaft
is a stud eccentric 160 which fits into the slotted arm of
lever 161 keyed fast to the shaft 153 which is free to
oscillate with the lever 152 and doffing knife 151.

The card roller is driven at about seven revolutions
per minute by a train of wheels from the cam shaft.

The pulleys and main shaft make about 180 revo-
lutions, the segment comb and cam shafts 50 revolutions,
and the brush 315 revolutions per minute.

The surface speed of the brush is 4} times that of
the comb segment and 50 times that of the card roller.
The doffing knife oscillates about 300 times per minute.

The brush penetrates the pins of the segment about
one-sixth of an inch but simply grazes the pins of the
card roller to which it should not be set too close or the
noil will be rolled into ‘‘ neps.”
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Fig. 218.
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TABLE IX.
Details of segment and fixed combs for different materials
Frax Tows. WooL.
Total Pro- Total Pro-
Row | Pins per| Size of |length in| jection | Row |Pinsper| Size of |length in| jection
inc] Wire | inches [ininches inch Wire | inches |ininches
1 5 14 | 75 | -36 1a]| 10 | 19 -84 | 28
2 7% | 14 | 75 | 38 2a] 123 | 19 -84 | -28
3 10 15 | 75 | -36 3a| 15 19 84 | 28 || 4
4 | 10 | 15 | 75 | -36 42| 20 | 21 84| 28 |3
5 10 15 | 75 | -36 55| 25 22 -84 | -28 §
6 15 19 | 76 | 34 6a | 30 24 88 | 24 ||”
7 15 19 | 76 | 34 7a| 30 | 24 88 | 24 |3
8 | 20 | 21 | 78 | -32 8al 35 | 24 88 | 24
9 | 20 | 21 | .78 | -32 9x| 35 | 24 88 | 24
10 | 25 22 | .82 | 28 || 10a]| 40 | 26 92 | -20
11 25 22 | .82 | 28 || 11al| 40 | 26 92| 20 |4
12 30 24 | -84 4 26 || 12a| 40 | 26 921 20 ||
13 30 | 24 | 84 | 26 | 13a| 46 | 27 96 | 16 | §
14 | 35 | 25 | .86 | -24 | 14a| 46 | 27 96 | 16 |}
15 35 25 | 86 | 24 | 158 | 46 27 | 103 16 || &
16 | 40 | 25 | -88 | 22 || 16a| 55 | 27 | 103 | -16 || 3
17 40 | 25 | 88 | 22 | 17a| 55 . 27 | 103 | -16
18 | 45 | 26 | 90 | 20 || 18a| 55 | 27 | 1-03| 16
19 45 26 90 -20 —
. . 1X¢
20 | 50 | 26 190 | 20 TRl 55 | 27 | — | 32
Comb.} 50 21/27 | — -32 .
108 40 26 92 | 20 g
118 40 26 92 | 20 5
12B 48 27 92 | -20 [
138 48 27 92 | 20 o
148 55 27 96 | -16 o
BOTY. WOOLS. 158 | 85 28 | 103 | -16 |l &
168 65 28 1-03 | 18 5
. . 178 65 28 1-03 | ‘16 o
Medium Quality. 185 65 | 28 | 103 -16 |I=
Fixed
| Comb.| 55 27 — -32
1 20 18 86 | -20
2 25 20 -86 1 -20 10c 40 26 92 | .20
3 30 22 92 i -19 1ic 48 27 ‘92 | -20 4
4 35 23 92, -19 12¢c 55 27 ‘96 | 20 2
5 40 25 96 | -18 13c 65 28 96 | -20 §
6 45 26 96 | 18 l4c 70 29 96 | -16 |
7 50 27 96 | -17 15¢c 70 - 29 103 16 |{ 4
8 55 28 1-00 | -17 16¢ 70 29 1-03 | ‘16 2
9 62 29 1-10 | -16 17c 75 30 1-03 | 16 e
10 63 29 1-10 | -18 18c 75 30 1-03 | -16
Fixed| 55 | 27 | — | -25 |Comw| 60 | 28 | — | -32
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CHAPTER XXXIV.
FINISHING GILL BOXES.

HEN the combed wool leaves the Noble, Lister, or

Holden machine, the sliver consists of distinct sec-

tions of long and short fibres, excepting the very shortest
which were extracted as noil in the process of combing,

In order to thoroughly mix these long and short
fibres, to ensure an even yarn throughout the entire
length, the combed slivers are usually passed through
two, sometimes three, gill boxes dominated ‘ finishers.”

In the first of these boxes the material is usually
delivered into sliver cans, and from the second it is
received in the form of a ball which constitutes the
Jfinished top.

Since the object of worsted spinning is to produce a
yarn of uniform weight for a given unit of length,
characterised by uniformity of material, which, inciden-
tally, is the basis of worsted spinning, it is consequently
essential after the combing operation to immediately
and uniformly blend the long and short fibres and
regulate the weight for a given length of material in
order that the correct counts of yarn may be subsequently
produced.

Whenever mixture yarns are required it is usual to
blend the different qualities or colours in the requisite
proportions in the finishing gill boxes.
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MEecHANISM OF FINISHING GILLS.

Fig. 219 shows a perspective view of a single balling
head finisher, as made by Prince Smith & Son.

Fig. 220 is a line diagram in plan of same—right-
hand drive.

Fig. 221 is a side elevation showing the wheel
gearing to the front rollers.

Fig. 222 is a similar view of the gearing to the
back rollers.

Fig. 223 is a line diagram, in plan, of a similar
machine for fine wools—Ileft-hand drive.  The details
have been taken from the same firm’s double head
machine, only one head being shown, however, as it in-
cludes all the motions. A indicates the machine pulley
on the lower back driven shaft B, suitably carried at the
back of, and between, the gables D of the machine. A
pinion E, 40 teeth, drives the wheel F, 70 teeth, on the
upper back shaft H. The pinion G, 24 teeth, drives;
through the adjustable stud wheel 1, 70 teeth, stud
pinion J, 15 teeth, and the single intermediate wheel K,
the large spur wheel L, 70 teeth, keyed fast to the feed
roller shaft M, 3in. diameter. The bevel wheels N, 27
teeth, on the back shaft u drive the bevels o, 18 teeth,
keyed fast to the shafts of the bottom screws p, the
fallers for which are indicated at Q. The upper screws
receive their motion from the spur wheels r keyed fast
to the lower screws p. Pitch of screws—}% inch.

A spur pinion 8, 36 teeth, on the back shaft H, com-
municates motion through two intermediate spur wheels,
to the spur pinion T, 60 teeth, keyed fast to the front
roller shaft U, 24in. diameter.
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Rotary motion is communicated to the balling rollers

Fig 222.

B
H
0
Q
LY
Fig 220.

Fig. 221.

& through the spur pinion v on shaft v, and spur wheel W
m one of the roller shafts x.
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An oscillatory movement is imparted to the delivery
funnel z, and a lateral reciprocating motion to the
spindle carrying the sliver ball by which means the
cross winding of the sliver is effected. The position of
the “ conditioning *’ roller is indicated at c.

The solution of the drafts for the single head machine
is as follows :—

1. Draft between back rollers and fallers or “lead ” of

fallers.
More . Pitch of screw X 1 X LX N
‘Less  Cir® of bk. roller X 6 X JXo

2 3X22 24 15 18

2. Draft between fallers and front rollers.
More Cir®® of front rollers Xsx o

Less Pitch of screw X TX N
22 2 6 18
_3 X=X *><3—><m:6-29
2 7 1 60 27
3. Total Draft in box.
More Dia. of front rollers XIXLXS

Less  Dia. of back rollers X 6 x JXT

3 1070030 ggo
2X3 24 15 60

The drafts, sizes of wheels and rollers for the double
head can gill box and second finisher are as follows :—-
Wheel G, 26 teeth ; 1, 70 teeth ; J, 15 teeth ; L, 70 teeth ;
dia. of feed roller M, 2%in. Draft wheel s, 30 teeth;
T, 60 teeth ; dia. of front roller u, 2ins. Bevel wheel N,
20 teeth, and o, 20 teeth. Pitch of double-threaded
screw, 2in.
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The solution of the drafts for same is as follows :—

1. Draft between back rollers and fallers,
More Pitch of screw XIXLXN

Less  Cir® of bk. rollers X GXJ X0
3X22XT (IO TO 0 s
8 §5x2z2 20 15 20

2. Draft between fallers and front rollers.
More  Cir*® of front rollers X sx o
Less  Pitch of screw x 2 X TX N

2 X 22 8 30 20

7 % 5x2 N0 F 20 4T

3. Total draft in box.
More  Dia. of front rollers X1XLX$
Less  Dia. of bk. rollers X GX J X T

2X2 70 70 30

526 15 6o 03

The lead of the fallers is determined in- practice
according to the kind of material to be worked—no
absolute figures can be given. If the wool is loose and
“ fluffy,” more lead should be given to the fallers, thus
neutralising any tendency of the sliver to ride on the
pins. If the sliver be of a solid character less draft will
be required.

Influence of In the foregoing examples no account

fluted rollers on  has been taken of the fluted rollers.
draft . . .

caleulation. The following practical observations

may, however, be noted. Assume, for

example, that the back rollers are 3in. in diameter; the

flutes4%in. deep, and no leathers are used. Then
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I. If the load is light and the flutes intersect to
the full extent, add twice the depth of the flute to the
diameter of the roller :—

3+ (f% X 2) = 3¢in.
2. If the load is heavier and the flutes intersect to

half their depth, add the depth of the flute to the diameter
of the roller :—

3+ 16 =37%1n.
3. In all other cases add to the diameter of the
roller, twice the amount of intersection.
TABLE X.
PARTICULARS OF FINISHING GILLS.

Long |Long & Fine Botany.

coarse | finer Medium | Single Double

wool wool Wool box box
Pitch of Screws 3" o 5" X2 1§ x2| $x2
Faller—Set-over* 123 | 124 127 107 |1 107-12”

,, Width . |y 3 3 3"

,,» Depth— ... 5" £ o — —_
Total length of pins 13T 1Y 147 17 17
No. of Pins per in. (2 rows) 8 10 I 14 14 20
Size of Wire . 14 15 || 17 17 21

i Or 12 pins per inch of 16s wire, and 16 pins per inch of 18s
" wire, for first and second boxes respectively,

1 Or 44in. twice.

* Fallers all bored through.

DEeFECTS OF ORDINARY GILLS.

The faller “stocks ” are usually studded with fwo
rows of pins, the front being slightly shorter than the
back row. At the end of the top screw, where the
forward movement of the faller is arrested, and where it
drops to the lower screw, both rows of pins are simul-
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taneously withdrawn from the sliver. Only those fibres
already seized by the drawing-off rollers are drawn
forward, whereas those not seized lag behind, and a thin

Fig. 223.

spot is produced in the sliver, followed by a corres-
pondingly thick spot immediately the next faller is
brought forward.
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Perfect drawing-off can only be accomplished when
the fibres are guided by the gills, at a uniform height,
right up to the drawing-off rollers—a desideratum which
is virtually impossible of attainment with the ordinary
gills containing two rows of pins of the same, or approxi-
mately the same, height.

Since there were many practical objections to the
employment of * single * gills, Offerman, Leipsic, intro-
duced, in 1905, an arrangement consisting of double
rows of gills of two distinct heights, combined with
intersecting gills (see Fig. 228), and necessitating a
withdrawal of the same in fwo stages—first the shorter
pins only, and second the longer pins—by which means
a more uniform drawing is effected.

A modification of this principle is employed by Prince
Smith & Sor in a machine denominated the O.P.S.
Gill Box.

The O.P.S. The O.P.S. (Offerman Prince Smith)
giillllisgio‘;g Gill Boxes are used both before and
: after combing, and are especially suita-
ble for very short wools, and mixing coloured or other
slivers. In this type of machine the fallers contain two
rows of pins. The first row is composed of short,
round pins, and the second row of longer, flat pins.
The flat pins compensate for any reduction in relative
strength due to the increased length, and so offer a
resistance to the pressure of the fibres, equal to that of
the front row. The difference in the length of the two
rows of pins is approximately equal to the thickness of
the sliver.
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The distance separating the two rows of pins is cqual
to half the distance between the centres of the gills,

The withdrawal of cach row of pins is effected at the
same distance from the nip of the drawing rollers.
When the short pins arc withdrawn, the longer pins still
project slightly above the sliver, where they remain until
pushed forward to the point of withdrawal of the
short pins.

Additional points of importance are :—There are two
back or feed rollers. The saddles on which the fallers
are supported are inclined so as to enable the gills to
more readily ““ pin ” the fibre. There is no draft between
the back rollers and the fallers, all the draft being
obtained by the front rollers, which are spirally fluted
and of comparatively small diameter. The range of
sizes is 18, 20, 22, 25, 27 and 30 mms., (25-47 mms. are
equivalent to one inch.)

The last thread of the top screw is an expanding one.
An exfra train of wheels is employed to depress the
faller to the first step, after which an ordinary screw
cam completes the depression to the lower screw. A
special conductor conveys the faller from the top to the
bottom screw.

Offerman originally employed a supplementary cam
to produce the first operation.

In order to keep the drawing leather clear of the pins
a supplementary roller is introduced, behind which the
leather is made to pass.

An oscillating movement is given to the funnel,
applied to each head.
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Each machine consists of several heads, each of
which is provided with an independent stop motion, in
case a faller locks or a pin is broken.

The slivers from the several heads may be combined
in delivery for mixing different qualities or colours
of wool.

All the essential principles and features of this
mechanism are illustrated by the following diagrams :—
Figs. 224, 225 and 226 are transverse sections through
a series of gills in three positions, viz., when the end
faller is respectively in its highest, middle and lowest
position. TFig. 227 shows a transverse section from the
feed rollers to the balling head.

Fig. 228 shows Offerman’s arrangement, with infer-
secting gills, a method common on the Continent, and
Fig. 229 shows a front view of the same in relation to
the cam transferring mechanism.

The same numerals occurring in the different dia-
grams refer to corresponding details.

I, I are the fallers, studded with short round pins 2,
and long flat pins 3. The fallers are supported by, and
free to slide over the surface of the saddle 4 and its
duplicate. 4! is the step or intermediate stage for the
fallers. 5 and 6 indicate the positions of the two pairs
of fluted feed rollers, through the nips of which the
sliver 7 is fed and immediately pinned by the gill as it
rises from the lower saddle 42 to the upper saddle 4.

The drawing rollers 8 are spirally fluted, and the
upper one is constantly cleaned by frictional contact with
a brush 9. A leather 10 passes between the nip



Fig, 227.

18

Finishing Gill Boxes.

13}

Fig. 226

Fig. 225,

Fig. 224.
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of these rollers and two smooth supplementary and
leading rollers 11. The upper of these rollers is also
cleaned continuously through frictional contact with the
fixed brush 12. The sliver is then led forward through
a rotating funnel 13 to the balling head. In some of the
newer types of machine the deliveries from each head
are combined and formed into one single sliver.

In Figs. 228 and 229 of the intersecting gill type the
ends of the double threaded screws are provided with the
usual two cam levers 14 for the ordinary fallers, and 14!
for the stocks of the intersecting gills. Supplementary
cams 15 and 15! are provided to move the gill stocks
to the intermediate stages.

MEASURING AND KNOCKING MOTION.

For the purpose of producing evenness of sliver, by
reducing, as much as possible, the relative number of
thick and thin places, a large number of doublings are
put up behind the first finishing box with which is com-
bined the measuring and knocking-off motion.

The fixed length of material is then weighed and the
result recorded. At the second or finishing box the
several weights of sliver in the cans are grouped and
made into sets of equal total weight according to the
number of doublings required behind the second finisher
or balling machine in order to produce a still more
regular or uniform length of sliver. A measuring
motion is also attached to the baller or last finishing box.

There are two types of measuring and knocking-off
motions applied to gill boxes, drawing, roving and
spinning frames.
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First—The three-wheel or candlestick knocker-off,
Vol. 1, Fig. 50, page 194—generally used with gill boxes.

Second—The knocker-off combined with a train of
wheels, as usually applied to drawing frames (see
Vol. III).

They each receive their initial motion from a worm
compounded with the front roller, and work in con-
junction with it by stopping the machine after it has
made a definite number of revolutions which is deter-
mined by the size of the change wheel employed, other

Fig. 229. Fig. 228.

things being constant; e¢.s., The diameter of the front
roller of the gill box is 2in. The change wheel on the
upright stud contains 40 teeth and is driven by a single
worm on the front roller. The wheel at the bottom of
this same stud contains 29 teeth and drives the adjoining
wheel, which is known as the ““ knocker-off ” wheel, with
39 teeth. On the 29 and 39 wheels there are small pro-
jections which only meet when the small wheel has
turned 39 times and the’large wheel 2g times. When
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the projections meet the 39 wheel moves laterally and
by means of the lever in which it is fixed, pushes the
spring-handle out of the notch which is connected with
the belt fork, and so stops the machine.

The length of sliver is determined as follows :—
When the front roller has revolved once, the worm on it
turns the change wheel one tooth, therefore the front
roller must turn 40 times to one revolution of the
change wheel, and as the stud on which the change
wheel is fixed must turn 39 times before it knocks off,
the length of the sliver will be

2X22><40X39><i

7 I 36

The cans are then weighed (400 drams per 40 yards is

a suitable weight for most sorts). The variation in the

weight of the slivers is regulated in the subsequent

boxes so that a thread of uniform weight for a given
length is produced.

= 272 yards.

TABLE XI.

Average weight, doublings and drafts in finishing
gill boxes.

O AT | i | B
Siivers .| Ist box | 2nd box | 1st box | 2nd box | Ist box | 2nd box
Wt.per10yds| 2§ ozs. ; 11 ozs. | 1§ oz. 7 0zs. | 15drs. | 4 o0zs.
Ends up ... 28 5 24 5 20 5
Draft 7 7% 5§ 6 43 5
Finished Wt. | 11 0zs. | 73 7 6 4 4
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Fig. 231. Fig. 23o0.
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OBJECT AND METHOD OF CONDITIONING.

Owing to the considerable amount of heat necessarily
employed during the wool combing process, the natural
amount of moisture which wool will absorb and retain is
all practically evaporated. Water has therefore to be
artificially added so as to bring the material back to its
normal or standard condition and re-impart to it, its
natural cohesiveness and elasticity—essential requisites
for subsequent and successful manipulation.

The operation is conveniently and mechanically
performed during the passage of the sliver through the
finishing gill boxes.

A small trough and roller are placed between the
drawing rollers and the delivery or calender rollers,
The trough is supplied with water which is kept at a
uniform height. The roller slowly revolves in the trough
in contact with the water and the sliver is drawn across
and in contact with the upper periphery of the roller,
thus facilitating the natural affinity of the wool to
absorb the requisite amount of moisture.

The speed of the roller modifies the mechanical
supply of water to the sliver—the greater the speed, the
greater the supply. The speed should therefore be
adjusted so as to impart the standard allowance of
moisture.

Experience has taught that it is necessary to adopt a
standard allowance as well as a recognised method of
testing, so that the nature of transactions may be
ascertained.

The standard allowance and regain per cent. are as
follows :—
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Tops combed with oil for moisture, 20z. gdrs. per lb., or a
regain of 19 per cent.

Tops combed without oil for moisture, 20z. 74drs. per Ib,, or
a regain of 18% per cent.

Noils for moisture, 10z. 154drs., or a regain of 14 per cent.

Under these circumstances it is necessary that the
spinner should be able to ascertain for himself in what
condition the tops are which he buys, especially seeing
that the apparatus required for making safe and reliable
tests is simple and inexpensive.

The subject and method of testing for condition,
with problems re-same, are dealt with in * Calculations
in Yams and Fabrics ” (Bradbury), and need not be
repeated here (See also Vol. I, page 60).

Tops combed  No definite and agreed standard is yet

in oil. fixed which will satisfy all the varying

qualities of wool and the conflicting interests of top
makers and spinners.

The following approximate allowances are mean-
while favoured :— :
1. Tops combed in oil, 3% per cent. of gross fatty matters.
2. Tops combed dry, 0-634 per cent.

3 ’

The following is a simple method of testing for
same —

ExampLE :—Given 1 lb. of wool.

First. Test for moisture in the usual way and note
the absolute dry weight.

Second. Take the dry sample and scour with soft
(olive) soap; allow the wool to steep until thoroughly
saturated, afterwards scour two or three tfimes in a
solution of soap and hot water (temperature as in wool



" Finishing Gill Boxes. 535

washing); next rinse in clean water, squeeze and
thoroughly dry the same. The difference in weight is
denominated the commercial scour ‘“ gross loss.” (See
also Vol. I, p. 210). '

Generally speaking quality is loosely
expressed as the number to which the
material will spin. It is, however, a compound of many
factors, including length, fineness, waviness, softness and
colour of fibre. (Sec also pages 17 and 18, and chapter
VI, Vol. I).

The ideal top is composed of fibres of equal length—
as nearly as possible.

Quality.

A spinner who prepares his own tops necessarily
knows their composition, but when tops are bought in
the open market or from a top maker it is essential to
be able to judge their quality, a faculty which is only
acquired by long practice. “ Touch” is so finely de-
veloped in many top makers, spinners and manufacturers
through continual practice that they can distinguish the
several qualities and properties of wool by simply
handling it.

A mechanical analysis of two samples for uniformity
of length is illustrated as follows :—

Fig. 230 is from a 60° Botany top, and it will be
observed that the several fibres are relatively uniform.

Fig. 231 1is from a top supposed to be exactly like the
standard sample (Fig. 230), but it conclusively shows
that the fibres are not only very irregular in length, but
that there is also a large proportion of short fibres which
incidentally proves that the two tops were not prepared
from exactly the same blend.



CHAPTER XXXV.

MATERIAL AND PRODUCTIVE COSTS.

THE correct or even approximate cost of producing

any kind of yarn can only be determined by carefully
noting and recording all the data associated with the
manipulation of the raw material into yarn as set forth
in the following pages under their respective heads and
divisions.

It should however be noted that no two firms would
arrive at exactly the same result for the same quality
and count of yarn, the difference being chiefly due to
local conditions and type and value of machinery which
may materially affect the turn off.

Consequently the following, though based on actual
facts and practice, can only be taken as suggestive and
representative.

A.—Raw MATERIAL COSTS.

The cost of producing worsted yarns depends upon
the cost of the raw materials, the yield of clean wool,
the amount paid for carriage, sorting (if any), scouring
and drying, preparing or burring when necessary, carding,
combing, drawing, spinning and twisting, and wages
paid to miscellaneous workpeople whose labour cannot
be located to any particular process. Allowance must
also be made for the amount of waste, including shrink-
age, the cost of plant and depreciation, power consumed,
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engineers’ and firemen’s wages compared with the
actual turn off for any given period—say one week—
and for some specific quality and number of yarn.
While there is not available space here to deal with
every phase and detail, the following particulars,
problems and solutions will no doubt be found useful
to many.

The yield of clean wool from the natural or greasy
state varies from 33%, to 709, the yield being usually
less in the fine sorts such as merinoes or botanys. Scoured
or half-washed wool will yield from 709, to 809,.

The average cost of sorting English and domestic
wools is about 1d., while merinoes vary from % to % of a
penny.

The cost of washing greasy wool generally adds
about 1d. to the cost of the clean wool, and }d. per 1b.
if the wool has been previously scoured.

ExamprLe 1.—If 1,920 lbs. of Sydney greasy wool
cost gd. per 1b. in the grease, and if the loss in scouring
be 409, on the greasy weight, and 1d. per lb. be added
to the cost of the clean wool for wages, machinery and
materials used, and d. per lb. for carriage, find the
average cost per 1b. of the clean wool.

Then 1,920 lbs. of greasy less 409, loss in washing, etc.

1,920 60
= X — ==1,152 1bs. of clean wool.
I 100
' s.  d.
Also 1,9201bs. greasy wool @ od. per lb.=1,440 o0
1,9201bs. ,, carriage @ id. perlb.= 26 8

Total cost == 1,466 8
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s. d.
And 4% 8 d. per Ib
an 1,152 lbs. clean wool. =1/3}d. per Ib.

1/3}+14d. for cost of washing, etc.=1/33d. per lb.

ExaMpLE 2.—A “lot” of wool costs 10d. per lb.
If the lot is classed into two sorts and yields 659, of the
lower quality, leaving 35%, of the higher quality, which
latter is estimated to be worth 2d. per Ib. more than the
former, what is the value of each sort.

Let x=price per lb. of lower quality.
Then x4-2 = vs ,»  higher
.. 65x 4 35 (¥+ 2)=10X 100 pence

."..65% + 35x -}- 70=1000 pence
.*. T00%==1000 — 70=030.

0
x?—%zgg pence, the price per lb. of the lower.
and (9:3+2)=113 ,, L ” better.

Proof 65 1bs. @ 9-3=6045 pence.
35 1bs. @ 11'3=3955

100 lbs. cost 1,000 pence.
Pri b 1,000
.. Price perlb. = = IO pence.
pe 100 pe

Norte.—Tf it should be required to make two, three, or more
sorts which are necessarily of different values, a moment’s
reflection will demonstrate that when the average cost price is
known the product of this and the total weight is equal to the
sum of the products of the respective proportionate weights
and prices.

ExampLE 3.—What would be the price of each sort
if the average cost price of a “lot” of clean wool be
1/~ per lb., and respective weights are 30, 24, 20, 16
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and 10 lbs. per cent., and if their values are respectively
estimated at 1, 2, 2, and 3 pence above the lowest price ?

Let x == price of lowest grade, in pence.
Then (x+1) == price of second grade, i pence.
also (x+2), {(x42), and {x-+3)==prices of third, fourth,
and fifth grades respectively.

o307 +24(v+ 1)+ 20+ 2) L 16(x 4 2) |+ 10(¥ 4+ 3) == 12 X 100
. 3084 24x -+ 24 +20x+ 40+ 168+ 32104+ 30 =1200
.. 30x+24x+20x+ 1604 108+ 126="1200
', 100X =1200 - 126=1074.

and ¥= 1700%4=10-74d. per lb., the price of the lowest.

Consequently the respective prices are 10-74, I1+74,
12-74, 12°74, and 13-74 pence per 1b.

B.—Cost oF PREPARING OR CARDING.

When the wool has been thoroughly dried it is then
usually prepared for the combing by passing the material
through a series of about six gill boxes called ‘ preparers ’;
the turn off per week of 48 hours is about 2,880 to
3,840 1bs., or 60 to 80 lbs. per hour, for each set of
machines. The amount of waste during this process is
small ; the operation adds from }d. to §d. per lb. to the
cost. If the fibre is too short for the gilling process it
is prepared for the combing by a process of carding
which usually adds from 1d. to 1d. perlb. Consequently
it is generally better to prepare the wool, if the length
of the fibre will permit, on the gill boxes in preference
to the carding, since it is more economical both as
regards cost of production and subsequent “tearing”’ in
combing.
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C.—Cost oF. ComBED Topr.

The greasy or scoured wool is frequently bought by
the topmaker or spinner, and after being sorted it is sent
to a commission wool comber who washes, dries, pre-
pares or cards and combs the fibres and forms the wool
into tops; these, together with the noil and waste, are
returned to the top maker or spinner.

In some cases the spinner puts the material through
these respective processes on his own machinery.
Whatever may be the merits of either system it is
necessary to determine the cost of the combed tep, or,
knowing the current market value of the top, to ascer-
tain the price at which the raw wool must be purchased
in order to leave a reasonable margin of profit.

To calculate the cost per 1b. of the combed top, add
to the cost of the raw wool, which includes carriage and
sorting, the amount paid for combing, which is always
charged on the combed or finished top and which
amount varies as per price list supplied on page 292.
From the total cost deduct the amount received for the
noil and divide the remainder by the percentage of
combed top.

EXAMPLE 4.—A spinner buys 2,6571bs. of 80° quality
washed merino fleeces at 26d. per Ib. (1914). The
combing costs 23d. per Ib. of top. The market value
of the noils is 17d. per 1b., and of the combed top 2/g
perlb. The yield of top is 2,120lbs. ; noils 240lbs., and
the balance is waste or sinkage. Ascertain the gain or
loss on the combed top, the percentage top, noil and
waste, also the tear.
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Answer.
£ s d. £ s
Wool 2,6571bs. at 2/2 =287 16 10 Top 2,120lbs. at 2/o=291 10
= 22 1 8 Noils240lbs. at 1/5= 17 o0

£300 18 6 308 10

T.oss... 1 8

£309 18

e

Comber’s result.—Wool, 2,6571bs.
Top ... ...2,120lbs. == 7979 per cent.
Noil ... ... 240lbs. 903
Shoddy ...  Olbs. 2z,
Burrs .. 21lbs. 79,
Evaporation  270lbs. == 10017 ,,

Il

i

W
il

2,6571bs. =100-00

Tear, nearly g top to I noil.

ExXAMPLE 5.—A top maker sells to a spinner 135
packs of crossbred tops at 154d. per lb. (xg13). He
buys 195% packs of wool to cover this sale, which, when
sorted and delivered to the comber costs 1od. per 1b.
He pays 11d. per 1b. of top for combing and sells the
noils for 8d. per 1Ib. The wool comber delivers to the
top maker 32,2971bs. of combed top and 2,827lbs. of
noils. Ascertain the percentage of top, noil and waste
or sinkage, also the tear. What is the tuop maker’s
gain or loss on the transaction ?

Answer.

. Tbs. £ s
Tops ...32,207 at 153d.=2,085 7

1bs. £ s d

Wool 195% packs x 240—=46,920 at 10d.==1,955 Q
3 Noils... 2,827 ,, 8d.= 94 4

3

1

4

Combing 32,207 ,, 13d.= 168

£2,129 12

[ e e e

d.
8
8
4
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32,297 X I00

Tops = = 68-84 per cent.

46,920
2,2
Noil = 2297 6-02 per cent.
2,827
Sinkage = -I4 per cent.
16000
Tear = ?’Zéﬂ == 11-42 top to 1 noil.

i

ExaMPLE 6.—8,000lbs. of greasy wool costs 12d.
per 1b. (1913), yields 60 per cent. of clean wool, and
tears 7 to 1. The noil sells at 1od. and combing costs 2d.
per Ib. Ascertain the cost per lb. of the combed top.

Amnswer.

By equational method :—

. 60 X
The combed top=1§ of 60 per cent. yield= —8—7 =52-5 per cent.
60X I
And noil '—‘i‘ s " »» = 8 = 75 s
Pri 1b, Yield % of top x cost Yield % of noil
Also (of l?;w? e:.mzaol) + ( ;JZr Il{) ?or ggmbi(r:xogs ) - ( Xli/alu/fa ger ﬁ; ) _ COStOI;er 1.
Yield per cent. of combed top combed top.

Thus (12 +

52:5 X 2 7'5 X IO 100
100  TI00 ) ><52-5

1200 -+ 105—75 100

=" oo ><5;5= 23-43d. per1b.
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EXAMPLE 7.—Assume the market value of 60° Botany
top is 27-5d. (1914), combing 24d., and noil value 17d.
per Ib. The wool tcars 8-5 to 1 and the sinkage is
estimated at 50 per cent. At what price must the greasy
wool be purchased to produce the above top, irrespective
of the top maker’s charges and profits ?

Answer.
Then Value of combed top = 27-5d. per lb.
Combing charges = 2-5d.

Net value of clean wool top and noil = 25d. "

Proportional value of clean } 25X 85
et = =22-37d.
wool constituting top 9'5
I7 X1
Plus value of noil = 79.5 == 1-8o0d.

Net value of clean wool = 24-17d.

Value of greasy wool including} _24°17X50
0

freightage and sorting )~ 10 =12-09d.

ExaMpLE 8.—Assume the top maker’s value of
greasy wool is 12d. (1914), combing charges 21d. per lb.,
and the value of the noil 16-5d. The top tears g to 1
and the sinkage is 50 per cent. Ascertain the cost of
the finished top.

Answer.

1. Net amount of combed top = oo < §0—,<2 =45lbs.
1 " 100 10

) 100 50 I
2. ' noil =X ¥ —==5lbs.
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3. Cost of combing 45lbs. at 24d. = 112-5d.
4. Value of noil, 5lbs. at 16:5d. = 82-5d.
5. Noil value “ underpays "’ combing 3od.
6. Plus cost of roolbs. greasy wool at 12d. = 1200d.
7. Net total cost of 45lbs. combed top = 1230d.

. 1230
8. Cost per 1b. of finished top :—TS— == 2%-3d.

ExXAMPLE 9.—A worsted spinner buys 24,000lbs. of
Lincoln wether fleeces at 71d. per Ib. (1922 prices). If
cartage, sorting, and warehouse charges at #d. per lb.
amount to £37 ¥os. od., ascertain the gain or loss when
the following sorting results are known :—wether britch
535lbs. at 63d.; wether brown 23,350lbs. at 7id.:
shorts 271lbs. at 6d.; toppings 52lbs. at 1d.; pickings
41lbs. of no value ; grey and kempy fibres 71bs. at 5d. ;
“ moiety " 8lbs. at 4d.

SORTING RESULTS.

s. d. £ s d.

Lincoln wethers, fleeces Wether brown, 23,350lbs.
24,000lbs. at 74d.= 725 ©0 o at 73d. = 754 O 2

Cartage, sorting and Wether britch, 535 1bs.

‘Warehouse charges at 63d. = 15 O II
at d. = 37 10 O Shorts, 271lbs. at 6d.= o0 13 6
Balance over = 714 6 Toppings, 52lbs. at 1d. o 4 4
) Pickings = 0 o0 o

Grey and Kempy, 7ibs.
at 5d. .. O 2 II
‘“ Moiety *’ 8lbs. at 4d. o 2 8

£770 4 6 £770 4

—_——————— —_———




Material and Productive Costs. - 545

ExampLE 10.—Given 23,350lbs. of wether brown
matchings worth 73d. per 1b. (1922); the combed top
yields 18,167 lbs. and the noil 1,300 1lbs., the market
values of which are 12§d. and 6d. respectively, and the
combing costs are 3d. per Ib. Find the yield per cent.
of top, noil and sinkage ; also the ““ tear "’ of top to noil,
and gain or loss for the results and values given (condition
2 0zs. 3 drams per 1b. and 3%, oil).

CoMBING RESULTS.

£ s d. £ s, d.

Wether brown match- Top, 18,167 1bs. at 128§d.955 13 2

ings, 23,350lbs. at Noil, 1,300lbs. at 6d.= 32 10 ©
73d. = 754 O 2

Combing top, 18,1671bs.

at 3d. = 227 I 9
Gain in value = 7 1 3

£o88 3 2 £088 3 2

e ]

18,167 100

i . S — 24809/
Yield of top 33,350 X 77-80%,
g .. L300 om0 6
o omoll = X = 556%
. 3,883 X 100 .
Sinkage = T 3.3%0 == 16-64%,

Tearing 13-95 top to I noil.

D.—SpPINNER’S MARGIN,

ExAMPLE 11.—A worsted spinner receives 18,167 1bs.
of combed top—wether brown matchings as in ¢xample
10—together with instructions to draw, spin and twist
into 2/28% worsted yamn, the market value of which is
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1/g perlb. If the cost of the combed topis 128d. perlb.,
the total loss in weight from top to spun and twisted
yarn is 109%, inclusive of 5%, laps worth 1z2d. per lb.
and 14%, waste at 11d. perlb. Ascertain the maximum
margin per lb. left to cover cost of drawing, spinning
and twisting (for convenience referred to as “ spinning
margin ”’), including overhead charges and profits.

Solutions.
£ s 4.
I. Cost of combed top, 18,167 1bs. @ 128d. = 055 13 2
816
Less (a) value of laps I i 7 If)o
=g08-351bs. @ 12d.=£45 8 4
18,167 1}
(b) value of waste = ==t X
=272'5 1bs. @ 11d.=f12 9 10O

57 18 2
Net material costs = £897 15 o

ey

II. Total market value of yarn £ s d.
18,167 90

=—"1" x;65=16,350-31bs. @ 21d. = 1,430 13 ©

Less net Material costs 897 15 o

Total spinning margin = {53218 o

III. Maximum spinning margin per Ib.

£532 18s. od. (total margin)
= 163503 (weight) 70
From the above three examples it is seen that a
“lot” of Lincoln wethers costing #7id. per 1b. is
increased in commercial value to 21d. per 1b. when
“sorted, washed, prepared and spun into 2/28s worsted
yarn.
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SKETCHES OF ENCINE AND MACHINE DETAILS

By WALLACE BENTLEY, M.l1.Mech.E.
Consulting Mechanical Engi

Contains over 200 Up-to-Date Detail Drawi ruu{ D d, from Actual Practice.
{A Splendid Baok.)

Price, 3/8 Net. Post Free 4/-.

MACHINE SHOP COMPANION ovex o mivermasions.

By WALLACE BENTLEY, M.LMech.E.
Price, 1/6 Nat. Post Free 1/8

QUESTIONS IN MACHINE CONSTRUCTION.

(BElementary and Advanced.) Illustrated.
By WALLACE BENTLEY, M.I.Mech.E.
Price, 9d4. Net. Post Free, 103d

QUESTIONS IN APPLIED MECHANICS ™oz

By WALLACE BENTLEY, M.I.Mech.E.
Price, 8d. Net. Post Free, 10id.

RULES AND DEFINITIONS.

Specially Arranged for Engineering Students.
By WALLACE BENTLEY, M.I.Mech.E.
Price, 9d. Net. Post Free, 10id.

PRACTICAL WORKSHOP MECHANICS cver o Tirusons.

By WALLACE BENTLEY, M. I.Mech.E.
Priece, 94. Net. Post Free, 10id.

F. KING & SONS, Ltp., PuBLISHERS,
Havirax, ENGLAND.



