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introguction

In the pust 20 vyear= thare have hien vory con<iderahle
development = iu wcthods for nreduc - ng and handiyug <bort staple
yarns; 10 £ b whut haw bavpeacd e been hasled by some ns o
technological revolution. the wighty roppet.vive world markets
in testiles have demapnded greater efficieoncies and Lence higher
and higher proaductivit.es end jmproved nroduct gualities, The
most ubvicus and effective wuy o!f achievang hrgher productivity
was to shorten the textile making proccss hy reducing the number
of machimes 1n the product,on line, te run remaining machines
fuster, and to prodnce lurger packages, The production of larger
packages was necegsary to reduce handling =o that the effoetn of
productivity wonld nut be off et hy incrensed boads nn the

oprrative,

If vome drattrug processen 1o the yrinniug sequence are oemitted
then 1t 19 necessary to use higher drafts at the rvemaining procesmes
and/nr doubl ingx omst he saertliced, Dmring cording, fihres become
heoked and the direct on 2 which the hooked frhres are presented
te cach process 1« 1mpartant, Although |ater drafling processes
tend to reduce tiv honka, vy wse wover (vmpletsly elinirated; the
higher the dAratt the great-r s the need Lo preient the fibres to the
drefting esystem with their heoks traiting, ihe direction of fibres
is reversed at cach packagiig opevatien and since most of the fibres
leaviog the card heve tra:ling buoks, there <hould he an even numher
of packag:ng proteascs botween the card aund the ringlframe; 1n other
words there siamuld be au  dd numier o) machines ur precesnses. When
thie is A cave, frhres cnier the draflting syatem ot the ringframe,
where the draft i« uermal'!s the haphe t, »ith their book trarling.
Parlure te present the fibres 1o the apprapfiace drrcetion at the ring
frame can result 1a a boass of strength «f np ‘o W The mest common
line-up for corded yarns bos *hecefare becume tee drawirame procednes

ard one speedirume p-o esas betwien the card and ringirame,




The advent of ~peroepd ~pionipg affore the opportunity te further

shorten the spinoing -equence since the gpeedframe process con be omitted.
It is interestiug tv note that, from whnt evidence 1» available, yarn |
quality appears to be unaffecicd by the diveetion of presentution of _
the fibres i.ce. whether the hooks .re trailing or 1 ading, when the |
open-end spinning machine s cquipped with o combiug roller opener. :
in the case of open end spinming therefore, there ar: nsually just

two drawframe processes betwcen the card and spinning machine,

Researches directed towards improved product regularity, many of

which were carried out ot the Shirley lnstitute during the late 1940's

and early 19530's, indicated the necessity for better engineered machines.
In meeting the demands for improved product quality, machinery makers
aleo satisfied the rcquirements (or increasing machine spreds. The

development of the modern drawframe is a good example of this.

One of the major cuuses of irregular drawlrame sliver was
associated with torsional vibration of the rear bottom roller of the
drafting system. Tn order to eliminate this fault the number of
deliveries per drawframe wan redjuced from the normal six cr eight,
initially to four and eventuully two; even a single-delivery draw-
frame was built, This together with an improved drafting system and
better engineering has led to the modern drawframe which compared with
the earlier machines is capasble of producing substantially more even

sliver whilst aahxev:ng n ten-fold increcuse in delivery speed.

Puckages have become conside)ably larger at some processges. For
exomple the typicai card sliver can of ten to fifteen years ago was nipe
inches in diameter and held about & 1b of sliver whereas today cans of

36 inches in diameter which hold up to 150 1v ¢f sliver are commen.

One packagiung operation has been completely omitted in some
modern spinning plants, i.e. lnp formalion, so thet feed to the cards
is completely automated. Ou the other hard ringframe packagee have
not increusred in sice a grest deal. Large packages tend to impose
a speed limit on the ring spindles this is partly because the maximum
traveller specd 18 reached at lower spindle speeds when larger diameter
rings are used aad partly becunde of the disproportionate increase in

power needed Lo rotate larger packages.,

Opening

For some time the bLlow room has been a largely automatic sequence
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and only the initial bale feeding has been done manuaily. Bale
digesters, which were introduced during the late 1950's, can new do

the initial feeding automatically and these machiney are becoming a
familiar feature of the modern blow room.

Most bale digesters are similar in principle and consist
euonii.lly of a means of transpor ing hale: over a series of digesting
units. The bale ie normally transported hy lattices which may move
the bales backwards aand forwards over the digesting uuits and whieh
may be arranged in a straight line or io a circle, The digesting
units remove tufts of fibre from the bales either by means of a berter-
type openef. a spiked lattice or by finger-like projections wiich
literally perform a plucking actien,

Earlier digesters, like the current cgacs, were able to deliver
the fibre in a very open state and were quite sutisfactory for simple
cotton blends. The maintenance of accurate blend proportiens was a
problem,however, particularly when mixings included bales of differest
density and size. This arose hecause bLalen of different deasity and
size were digested at different rates, because the rate of digestisn
reduced as the weight of the bale reduced and because some bales became
'work-hardened' and hence relatively undigestable.

Machinery muakers have beeu aware of these shortcomings and the
latest digesters, such as those by Rieter and Hergeth are designed te
overcome thenm. For example, the Rieter Karousel Opener, which takes
six bales, has been modified so th~t the pressure with which the bales
are pressed down onto the plucker: is automatically adjusted in erder
to comensate for the loss in weight of the bale as it is digesteds Im
the Hergeth digester, the bales are placed on a lattice with a sloping
cover; as the bales proceed along the lattice, they ure pressed agsinst
the pluckers owing to the progressively decreasing space which is

available between the lattice and cover,

A feature of the straight lattice digesters is the large number
of meserve positions for bales. The Trutzschler digester for example,
has reserve positions for up to 15 bales; if we assume the bales are
sbout 400 1b, the total weight of fibre in reserve will be 6000 1b.
For this reason it is common practice in some mills to have the blew
room unmanned during the night shift; towards the end of the day shift,
sufficient bales are placed on the digester lattices *. last overnight.
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Ingolstadt have recently introduced a completely new Lype of
sprning and hlending mystem based on whet they call 4 blending grab,
This cansistz resentially of & grab arw which is monnted on a carriage
with a weigh pan; the carriage runx along 3 track of uny given length
alongaide »hich ure arranged the hales whic form the mixting. At
predetermined intervale, the cariiage stopx, the grab arm is lowered
ente the bales, tufts of fibre are taken by the grahs and then
deposited int) the weigh pan. When the weigh pan contains the pre-
pet weight of fibre, the carriage moves to the first hopper in the
epening line and the contenta of the weigh pan ar di«charged into it.
The carrisge then returns (o the point alang the line of belen #here
it had previously stopped working and resume 1ts operation. More than
ene mixing can he set up along the line and partly worked-off bales

of one mixing need not be remaved hefore 8 sucond mixing is worked,

In adepting bale digesters the opportunity of using very large
mizings con be lest, There are asveral ways of minimising these shoert
comingn howeverj eme is by use of simple mixings of one type of bale,
anether is by pre-blending and another is by employing the moders

equivalent of stack mixangs,

The techaigques . f pre-blending has been used 1n the U.8.A. and
by this means it has been claimed that bale digesters have provided
the theeretical equivalent of 1,000 bale mixings.

Use of large mixinga in which varionns componenis are thoroughly
aad intimarely mized leads to fever precessing problems and yarns which
are sore regular in all respects, This has heen appreciated for many
years and 1n the past this has been achieved by stack mixings, sometime:
comprising several thousand pounds of cotton. The feeding of fibre
1ate the stack and in particuler the removal of fibre frem it, require
a gresat deal of labour; lubsur has become more and more expensive se
\hat altersative, more mechanised, setbods of achieving the same object
have been acught. The wodern wolution iw the multi-mizer) this type
of mechine i1» based on the well proven principles of the stack mixing
and comsists of _ertical accumuluter trunks, perhaps up to twelve
in nember, which are topped-up in sequence asnd from which fibre is

remeved hy a hyrizontal lettice,

Fibre may be corried to the cards from the blowing room either
as laps eor in leese form. Laps sade on modern acutchers sre gemerally

doffed und weighed and the weight recorded coapletely autosatically;

'
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consistent lap weight is an excellent start to good count control.
Laps of acceptable weight can be transported manually or automatically.
Loose fibre may he carried pnuematically to chutes or hoppers behind

a series of perhaps 4 to 8 cards. Various methods are used to try

to ensure that the fibre packing density in the chute is consistent
from chute to chute and from timec tr time, Some manufacturers re-
cycle the fibre around the system of chutes whilst others avoid

re-cycling because they believe it can have adverse effects on quality.
Carding

Although many manufacturers offer new high production cards,
these in gencral differ little from the cards built 20 years ago.
They are certainly more robust and are certainly wmade to much higher
stendards of enginecering but nevertheless look much the same and employ
exuctly the same principles of carding. For this reason many spinners
beve preferred to convert their old cards for high production rather

than buy new onesy the cost of converting a card is usually somewbat
less than half the coust of a new one.

The conversion conaisis of running the various card parts
faster; the cylinder, which is often re-fitted with a steel ghaft aud
mey be dynamically balanced, is commonly run at 300 to 320 rev/min,
the taker-in speed is perhaps 700 rev/min or higher and the flats speed
may be increased to 6 or even Y inches/min, Cylinders and doffera are
clothed with rigid, sometimes called metallic, wire which eliminates

the need for frequent siripping .nd reduces the curd waste lowses.

Flats ware is commonly of the rigid 'vee-top' type or of the
seni-rigid Lype, The 'vee-top’ is a cnld drawn wire with no knee and
with a diamond-shaped point (Fig.1); this type of flats wire cannot
be ground so that re-clothing is necessary when such wires become worn
or damaged. Semi-rigid flat: wive (Fig.2) is circular or oval inm
cross-section and is extrs hardencd and extra side-ground (Traditionally
flexible flats wire is also hardencd and side-grounds, but semi-rigid
wire is given a special treatment which results in the wire being
harder thsr ordinary flexible wire; 1t is also side-ground to a greater
extent. Hence the terms 'extra-hardened' and extra-side-ground').
There is & koee in this wire and the wire itself is usually set in a
special deep, flexible foundation that nearly reaches to the knee of the
wire, The top of the wire is rectangular ur chisel shaped; unlike
the 'vee-top', this wire can be ground and this almost certainly accounts

fer the increasing adoption of flats clothed with semi-rigid wire,
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Very recently stationary carding plates have re-appeared.

These are similar in concept to the granular flats of the late 1950's}
instead of grit, however, the surface of the segments or plates is
slothed with semi-rigid or rigid wire. Use of theae plates leada

to the elimination of flat strip and surprisingl~, it .is claimed

that comparable and even improved carding can he achieved with cotton
as well as man-made fibres. Since there are no moviug parts power
costs are reduced and little or no maintenance or adjustment is
epquired. The plates effectively geal and hence eliminate

liberation of dust from the upper region of the cylinder.

Mapufacturers recommended that the plates, which are inter-
changeable, should be replaced with new ones when they fail to give
the required carding performancej they are essentially disposable
and cannot be ground.

The increase in rates of production at the card inevitably led
to higher doffer speeds and initially to problems associated with
stripping the web from the doffer. The first new high production
card which was manufactured by S.A.C.M. incorporated a perforated
doffer from which the web was eiripped poeumatically.  New light
weight balanced flycombs were also designed and operated at
frequencics of 50 cycles per sccond. The most common solution
however has been to employ a roller take-off mechanismj such devices

are able to strip the doffer at the highest current processing rates.

Often incorporated in the t ffer stripping unit is a pair of
cxushing rollers which break-up the particles of seed coat and nep
which may be present in the web when cotton is being processed.
These rollers are extremely effective and the crushed irash subsequently
falls from the cotton at the drawframe, specdframe and ringirame
processes; improved cleanlineas in the finul yarn arising from use of
crushing rollers at the card is comparable to that achieved with three

extra beaters in the opening line,

Higher sliver delivery speeds at the card have necessitated
development of improved coilers which deposit the sliver into very
large cans. The most modern coilers are of the so called planetary
type which are able to coil the siiver at high speed into cans of up
to 36 in. in diemeter without the need to rotate the can. The cans,

which can hold as much as 150 1b of material, are generally fitted
with castors wo that they can be rolled easily into the coiling

g
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poeition where they are retained by oeane: of o s3irap.

The lTinking of two carde in tandem bas heep socceeasfully
engineered by Carding Specialiata; the aliver frow this tandem set
is much cleaner thun that preoduced by singie carding and the resulting
yarn has the appearance of a semi-combed quaitiv, Tandem enrded
material. is also particualarly good for apen-end spinning owing to its

extremely low trash content,

Platt Luiernational have achieved iaproved cleaning at the single
card hy a modilication to the Plaii Type 600 card in which an extrea
taker-in is 1ncerporated. The muterial produced by this card is alse

claimed to very suitale for open-end spiunning.

Even with low production carde it iy necessary to remove the
dust that is liberated if the health of the card room operatives is not
to be seriously impaircd., High production carding liberates cons:derably
more dust than low production carding and dusti removal systems such
as the Shirley Pressure Point System have become an escential and often

integral part of the high production card.

The cardroom hus cousequenily become « room with a relatively
‘clean atmosphere. There is, however, more dust than there used to be
liberated at suhsequent satages in the processing sequence. This
arises as a result of higher spueds, larger packages and the use of
crushing 1o0llers at the card, Urgent attention must be given to this
problem of dust liberation at la er procusses if inother generstion

by byssinotice is to he avoided,

It i+ now common practice in high prodnction carding to incorporate
automatic waste removal, Removal ot card wastes and dust is normally
partially combinced in that the same trunking iz used to convey taker-an
droppings. flat atrips and under-card fly, along with dusi-laden air,
to a sett]ling chamber, This means 1nevitably thul the card wastes
become mixed; the suvings in labour costs arising out of automatic
removal of card wester are therefore off-set to a small extent by the

reduced value of mixed card wesles compared with unm:xed card wasies.

Dust and wasic removal systems roquire large volumes of air, perhaps
1000 c.f.m. per card, In order Lo conserve such large quantities
of conditioncd air the card exhansts are sometimes recirculated after
suitable filtration of the wnir; the latter is usually achieved by

rotary cage filters porsibly folluwed by electrostatic dust

precipitatora.




Autolevelling

It wa: stated rcariier that maintenance of congrant lap weight
p

rovides an cXxcelient opportuvnity tu achieve good contret in the
| h E

spinning mill, This eopportuniiy can he lost 1f chute feeding 14
audopted; alao the modera, shoaler prucess with ils snevitable
fewer doublings does nat help the situstion. In ronsequence it is

usually congidered desivab!e 1 not esscutiai to employ some foram
of autolevelling in order to rednce or wimmise the effecte of

long-term variations ‘g feed to the card,

In order to autolevel it is firet pecessary to measure the
thickness of the =liver or perhaps the weight of & full can of
slivergy at least ouc munufacturer offerw » drawframe which does both.
dechanical, cupacitance, pneumstic, hydraulic or photoclectric devices
are used for seasuring the linear densities of slivers entering the

drafting system.

Autolevelling muy be accomplished by meaus of a so-called ‘open’
or 'closed’ luop. To nualify these teirma let us consider an
aviolevelling device assnciated with o drafting aystem at the drawirame.
In open loop autolevelling, the linear densitiew of the slivers are
measured snd corrections arc made at & later stage in the process,
the result of the correction not heing measured. In a closed loop
system, detection of the error in linear density is made after the
drafting has occurred, and the correction is made hefore the slivers
enter the drafting system, As the correction is made, the detector
decides whether Lbis correction 14 aufficient, or whether an over-
correction has heeu made; this information 18 fed back to the contrel
device, Mixed systcems are not uncommsn, i.c, systems which empley

both open and closed loop entoleveller.

Ever. when autolevellers are working perfectly, they reduce
irregularity in certuin wavebands only at the expense of increasing it
in others. This is an importani consideration which sust be taken

into account when deciding where an autoleveller is to be placed in the

processing seyueunc,

This point can re tliustrated by the results of an investigation
made hy the Shirley Iustitute into the performance of a card auto-

leveller, The spectograms for sutonlevelled and non-autolevelled
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eliver card slivers are shows in Fig.3, This shows that the
auteleveller bes reduced irregularity at wavelength greater than
100 yd but haa increased the irregularity at wavelengths less than
100 yd. The increase in short-term irreguiarity is counteracted
hawever by deublinge at the drawframe with the result that 1ts
ceatributi o te the irregularity of finisher aliv.r 10 negligible
compared with the climination of longer-term irregularity. This
can be seen in Fig.4,

Seme fors or sutslevell.ng can be carried out at any etage of
the spianiag eequence, Nevever, for the technical reassens discussed
above it ie desirable to sutelevel at one of the eariier precesses.
For reaseme of ecemomy it is slse attractive te autelovel at one ef
the earlier precesses; here fovwer machines are invelved and henge
fewer autelevelling devices are raquired. In practice thorefore
autolevellers are mest ususlly faund at the card or drevirame and
eccasionally at the comber,

Dravirames

The spiamer in able te choose a machine which oxactly suite hio
needs frem the vide variety of dravwframes which are now availoble,
The drawframe may be o single-delivery or a two-delivery machine ond
in ecither cass the eliver delivery epeed will be in the raage 000 1t/
min te about 1600 ft/min. Car changing can be manusl or asutematis.
Can sines may vary frem 40 in. in diameter and 45 ia. in height down
te 12 tn. ia dimmeter and 30 i1n. in height, Drevwframes producing
the very small cans such as the:c offered by Platt Jaternational sad
by Toyeda have been doeveloped primarily te precess slivep intended
for spen-end spinning, ia particular epea-end aspinning on deudle-
sided machinos; the maaufacturere of at lesst ene dreviframe have
empleyed a hydraslic ram teo pack up te 15 1b of sliver inte these small
cans,

Medera dravirame drafting syetess are deoigned to nccommedate avide
raage of fibre leagths. Bettem drafting rellers of‘en bave fized
settings and only relatively cimpls adjuctaents te the settings of
the top rellers are required when fibres of a different otaple leagth
are Lo be precessed. Rollers may be weighted by hydreamlic ar
pacswmatic means. Sliver regularity i1s excellent,

As discuesed sarlier, dravirames may be equipped vith
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autolevelling devicesx, Some drawframes can he {itted with trash

crushing roilers although 1t ix more usual to fit these at the card.

Except when combing or blenling (hoth are discussed later) two
pasaages of drawing, o ends vieel 0 af CHCn passage . is normal

practice,

Copbi
lapraved engineering has, cver the last decade, led to appreciable

inereanes in comher productton rates, The latest machines, equipped

with cam-controiled epicyelic gear drive (o the detaching rollers,

are capable of opernting at speeds well in excess of 200 ntpn/nin

and of productiv: rates approaching 100 lb/hr,

Al though comting has heen of deelining impartance for the
praduction of jine cotton yarns there hu< been considerable activity
in recent yeurs in the use of comhed cotton slivers for blepding with

man-made fibres,

Normally for @ combed guality, card sliver is given one passage of
draving followed by a lap lorming process and combings finally, the

aliver is giveu two pomt-comber passuges of drawing.

Like cards and druwframes, the comber may incorporate an
autclevelling device; one comber in fact has an antoleveller which

employs the basic principles of both open und closed loop,
Blending

The blending of various types of rottons in n mix has bsen dealt
with earlier in the paper. Tt iz proposcd here to discuss the

techniques and machines employed in the blending of cotions with man-

nade fibrea and man-made fibres with man-made fibres.
Blending can be done hefore carding, ul the card or after carding.

The bleading of fihres hefore carding i.e. in the blowroom, as
sight be expected gives the most intimate mixing of the fibre components)
this is because the maximum number of processes follow the blending
eperation, There are other advantages but some disadvantages in pre-
card blending. For example., wome fibres are difficult to card on
their oewn but can be 'helped through' the carding process by some other
fibres it is well kuown that n blend of cotton and nylon can be carded
sore easily than 100% oylon. On the other hand blending of cotton and

san-made fihres duri g opening hia: the di-advantage thet the cotton
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requires cleaning whercas the man-made fibre does not; this means
that pre-cleaning ~f the colton fibre is necesxsary, It is

likely too that a compromise has to be made in choosing the carding
conditions i.e. maximum carding rates may he diflerert for the tweo
or more componeuts am mor such thonge n< the most .uitable type of

wire on the taker-in ond the setting of the flats to Lhe cylinder.

It is common practice to use combed cotton for the belter qualities
of cotton/man-made fibre blends. If this were done in association
with pre-card blending then it would be necessary to either feed
the combed sliver back to the blowrnom or alternatively to comb the
blend. In the first case there would be a serious risk of over-
processing the cotton and in the sccond case there would be an
annecesrary loss of man-made fibre and a probable deviation from the

nominal proportions,

Most of these advantages and disadvautages associated with
pre-card blending apply equally well to blending at the card.

Blending after carding is nermally carried out at the drawfrase.
If the blend iv of cotton and man-made fihre then the cotton will most
probably have been combed and will be available for blending as a
reasonably uniform sliver of known linear density. The man-made
fibre, after carding, is usually pre-drawn before blending to ensure
reasonable uniformity and to arrive at the desired linear density.
The cotton and man-mede slivers re then arranged in the required
proportions in the creel of the drawframe. At least two, and often
three passages of drawing are used to achieve a satisfactory blend
of the fibre components.

Two machinery mukers, Heberlein-Hispano and Som, have recently
introduced dravframes which arc specifically designed for blending.
Both these machines go far to make %'ending at the drawframe capable
of giviang an intimate blend with higher uniformity of composition then
blowroom blending. The two machines employ the same basic principles

and so only one, the Hispablender by Heberlein-Hispano will be described.

In the case of this machine 24 cans are crecled as four blocks
of six cans each which feed into four verticolly disposed 3-over-4
drafting systena, The webm delivered by these systems are superimposed
on to a conveyor belt which transports them into & final drafting zone

vhich iv a standurd Hispadrafter drawframe, The sandwich blending
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and subscquent drafting wod condepsing o000 @ narmal ~liver a8
clutmed to he superior te three puscages of normal draw’rase

biending and aimost equal to four,

Speedfrumes

Pewpite the aneic o P otuad U the renglrane shich have made
it possible to spin divect sliver, the speedframe s st.ll an
essential feature ol Lhe vass bajoriiy of spinntng plants, Incrensing
use of open-end sprning machines however will gradually but inevtiably
reduce the importunce of the speedfrume whoee futare will be closely

linked with that of the ringirame,

Speedframe package rizes have becn =table for the past [ew years
at about 14 in. x 7 in. for coorse ruvings and 12 in, x 6 an. fer
fine rov.ngs. [n graeral flyer speeds ure ahout 1200 to 1400 rev/mia
al though one narticular speedtirame, the Rovemutic hy Saco-Lewell, has been

used commercially for some yoars at operatifig apreds of ap te 1800 rev ®in,

Some muchine makers (ncorpotate a powitive bebbin drive in place
of the more traditional coune drum drive and nffer pneumatically
weighted drufting sy«tems, On wome machine; the flyers are closed at
both ends and some are designed in such » way that they can be dofled
without removing the flyers,

As speedirame wpeeds and pavkage sizes have increased, it hos
become necessary tn increace the twist inserted 'nto the rovings. This
has impose . a greater demand on  he drafiing »yst ® at the ringframe
with the resnlt that roller weightings have had te be increased
appreciably.

Ringframes

There have been ne cutstanding develupments 1n ringfrases in recost
years although riugframes certainly continue to be better engineored.
Drafting systcws have, of necessity, been degigned to be mere heavily
weighted and some manufacturcrs have chescn to do this by puewmatic
means. Improvements 1n the drafting »ysteas have alse sade thes ®ere
flexible and able te prucess a wider range of fihre lengths witheut the
need to make any major adjust@ents. The <hort-term regularity of yarms
has never been bet'ter, Fron time to time, new types of ring and nev
ring finishes hove been introduced a0 tha! renniug-in prucedures for

new rings huve been apprecsrably stapliiivd and shortencd and spianing

—_




apeed« have gradaally 1nrrrased, Hirglr. esa are svrrentiy avaiinhle,
in fact, which are techn o by o b te o e ratsng with pitdie specda
af 12,000 rev min although n geroras' ot - deubti .} . evea with the
amuilen: perkagee. 1t weuld he voonorny al Vo de ~ui the puwer required
te rotate A spindle ans yars nal'enn 1 rren vae guite dixprovartionutely
with increnced spindle speed ah cdan the produciten of the ring spandle

increases oenly proportionaielv,

Use ef taugential belt drives for ring spindles has boen
increasingly adopted by ringfram manufastiurers 1n reeent years snd
virteally uny make of ringframe can he houghc with this type of spindie
drive, It 48 ¢} rimed Lhat thir sveten l@ads (o a sigriflicant reduction
in speed variution between sing spinties (lees than 2% over & fult [raase)
and to redure, by a« wurh o 10%. *he power required to drive the spindles.
Pecause the drive can he tortaily vaiclesed, Lhe notse level in the virimity
of a ringframe with a tuugential belt drive i1s noticeanly lower than
that 1a the vicinity of a ringframe couipped with a conventional spindle
drive,

Qver the years attempis bave been made to reduce the !ubour
requiTement s 18 Tikg sPinning hy makiog the spinners duties fewer and
loss thring, far exnmple, battery operated trucke have heen denigned »o

that the spinuer dees uni need to patrol on fuel,

In the past few years u~ fewcr thun 1) cowpanies have develaped
ringframe sstudoffers, These are cither af the (il frame vype or the
patrolliing cnrriage type,

The full frame antedoflers are an integral part of the ringframe;

in general they transier full hobbius from the ~piadle< te a net of pegs
snunted on o belt cenveyor aut the side of the machine and transfer empty
tudbes frem ¢the (onveyer ., the spindles, Emptying the conveyor and
farnishing it with fresh tubvs s rarried owt by a fived unit st the

end of ibe frame,

The patrelling carviage suted . flers operate an th: twe principles.

In ane cone the marhines doff full and dnne emply tubes in & »meeth cycle

o5 they traverse the leagth of the ringfreme; 1u the oiner case the
sutoduffer precesd« alung the muchine tv & <uccessien of stations st
vach of ohieh t daffs and Junes o greup o' «pindles, The latter
cyele of eperation is reminiacent of the Shiricy Autondoffer which was

developed during ihe late 1340,
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Fixed, full irame autodaltfers nre applreable to {rames with

a short zpimuang cvele 1o Phe ooup=el counte, where the hirgher
capital cont cam bhe gu=tofred, for the finey vounte ofb for Ftexihle
spinuing pluints, the lower co ot oond mobidaty of the currvinge doffer
are advantageniis. An egqial cost o poang will oreny dependeal upot.
for exorple. detatls of ringtrame prdue tron, sinffing. vost of
installation pnd motntennnes. One mapufacturer helieves ihai the
equal cosxt point betwern whote [rame and carriagy doffors will peeur

in the region DU tex {12« o)

The problem of ends down at the ringframe has been tackled 1n
two ways by the development of autbomatic end-plecers and by the use
of devices which detect and indicnte ends dowo. 1n either case analysis
of end-hreakage rutes cun he made to give musagement current information

on spiuning efficiency.

Several automalic end piecers are knowu to be at au advanced stage
of development. One particular precer patrols sbout four ringframes
and detects the absence of an end hetween the delivery rollers and
lappet of the ringlrame with an optical probe. The piecer slops at the
end concerned first, arreats the spoudle and theu rotates it hackwards
until the end on the tube 18 found. The end 18 hetd mechanically and
threaded through the Jappe t: finally the Lraveller ig hlown outo the
yarn, the apindle allowed to rotate and the cnd advanced to the roller
nip in order to moke u pirecing. fhe piveing =u produoced 1 about an
inch 1n length. The machine cun be progremmed to repeal 1ts piecing

eycle any required vamber of timee itE 1t does not succeeid the first time.

Equipping of cach spindle with an inexpensive, robust end-down
detector is one wny ol moni toring end-hreaks ond collecting data
antomatically. Oue mannfacturce supplaes surh detectors which can he
linked to u mini-campuier which performs uny required analysis and present:
the results 1n 8 type-written form. At Jeast two manufactuers offer
detectors which cau be fitted to their Lravelling cleancrs. thereby
aveoiding iadividual conuections to each spiudle positiou. The fact that
one or more ends are down on a partrenlar aide or acction of a frame can
be indicated by # light oo the frume 1trelf and/or on dreplay boardss
alternatively the information, after anplysis, cap be in the form of

a computer print-out.

De pite nll these devetoppents, 1t is diflicult to escape the

conclusiun thut the ringfrase hus reached the limit of 1kR develupment.




{ produces yarn which 194 good cnough for virtaally any end use, hut
the veed to atrike the optimam hatance bhetween the three major cost
components i sptuning v.c. capitul. taboar mud poser . Limits the

gpeed of spinuing that can prot:tably be used,

The riagfrume pruce<s 1« the o+t costly of any in yaru production,
Indeed it costs more than ail the vtuer processes put together aud
accounte for about 50% of the total cost of ataple yarn proeductiaun.
Since there has been no likelihoad of any aigmificant reduction 10

ringframe spinnming costs, the time hus been ripe for a successor,

Open-end spinning

Since there are to be four pupers on open-vnd spiuning presented
at this meeting [ will deal bhriefly with thi« subject and then only in

general terms i1n order tu comparc 1t wilh ring spinning.

Open-end spinuing 1s sometlimes referrcd ‘o as bhreak spiuning and
I believe that thim 14 & more accurate description of the process. The
term hreak spinutug hes been w-ed beceuse 1n fuct o hresh 1s vngineared
either continnously or at frequent intervala, in the flow of aaterial
through the spinniug machine, A fundamental difference between epen-
end apinning and ring spinning 13 that in open-end <pinning the collecting
package does not nced to b rotated 1n order to itpsert twist inte the yain,
This means that therr i< un opportumity ta cheese a method of twiet
insertion which requires leas power than is required hy (he conventional
ring spindlej in conscquence 1t is economical in general to use such
higher rates of twist insertion. it is also pozsihle, 10 principle
at leust, to form any size (or type) of package, no that long lengths

of knoi=-frece yarn can be produccd,

There are four busic systems 1nto which open-cnd spinning devices
can be grouped. These systems differ principally in the sanmer im which
the break in the stream fibrc- passing through the spinming machine 1y
repaired and hence the yarn formud. In one group the fibren are
assembled i1ntu a yarn in 4 fluid vortex, In snother growp, fi1bres
are assembled in n discontinuous fashion, initially fibres are drafted
in discreet tufta which are superimposed but slightly overlepped to fors
a continuous strand on the surface of the rotar'ing drafting rollery
Lwist is inserted into the strand as .t 1s withdrawn through a hele in the
surface, of, und along the hollow axis of, this wame roller. In the

two other groups fihres are re-uassesbled on the amix orF on the

circumference of a rotating clement respectively., It 1« inte the latter




catrgoury ..@. ci1feurfercaritl Lohrpe mecertav, thet the precent

coamer-ial opoit-cnd sprnnang nactirney oo he ploced,

Fige o hiwe the eovorting Yeninpee of o type ol apraming
machiae, bn osuih v umat thie 1. tre s, probahly on sliver form, are fed
te an opening deviee, which may be o cpcesmien of deafoog rollers hut
wore uwnuxlly (« . togle -piked £ ller, which opeus up the «liver se
completely that the fibres ¢ o Lo fod fuoward sndovids ly; this as

where (he break orcuras in the spianing ~yetes, The break i1« repaired
an the fibres, trensported [rem tiue opening unit by un air siream,
enllect on the 1maner -urface of the rup-shaped roter, which 1s driven
at Bigh npeed for earh revolution of the ratar therefore a thin layer
af fibres is depacited onin 1ty civcumterence 10 the 'collecting gronve'
and 10 held there by centrifugal furee so that a walti-layer strund of
fibres is Luilt-up, Thi <«trand of Cibres 14 peeicd from the collucting
groeve and tvint is simalisncouxly junerted inte it becanse of the
retation of the retorg thue« the yarn as foreed, The yarn is contin-
uearly withdrawe from the retor and the vamber of fibres 1n the strand
at Lhe pornt of yarn forsation 19 muialained constant by (he continuouns
depesition of fihges unta the railecting groeve,

Opeu-end spinning wachincs arc eurreatly ivailable which are
capable of aperating ~pecda of 13,000 rev min, Eveu taking imto sccount
the higher twirt factors required in opan-cad <pianiug, this represents

a feur-fold increase in preductiviiy per unit compaced with ring spinning,

It 15 only five years <ince the first open-end spinning sachine made
its appearance aud already there have heen sirihing developments, Roter
apred have increased appreciably and vill cleatrly cout.nue to do 90}
clepaing devices for cnttun fibres have been incorperated into the
spening unita; package sizen have inereansed several fold and can be
trensported from the «pinning units by mechauical mseans, Some mnchines

are even equipped with individual anto-piecing devices for euch spinming
'“'

Open-end spinning has provided a technologicnl break-through which
te already beginning to have « tremendous impact en the textile industiry,

]g!! [[egorntiua

The preparativon of spun yarus encompunses the fielda of: clearing of

yarn faults ud fuult analyers; winding ef varn on tn checrg or cones




- 17 -
asecvmbliog of yarn packagis on to creels: beaming of yarns and

pirn windiag.

Developments in clearing, tault analveis, automatic winding and
creels, have been guite spectacular aud s large part of the remainder
of this paper will be devoted to di1scuaning these topics ana their

application in develuping ounteies

Cle ag of Faults

(1) Mechenical Clearers_{Slubcntchers)

Mechanical clearers conmiat esxentially of two blades separated

by & gap; the gap 14 set according to the degree of clearing required,
usually within the rauge 13D tu 3D where D 12 the calculated yarn

diameter of the yarn which for rnftn? is given by
35,

P (in 1/1000") - 1,47 TeT « Tollon count: thick places correspending
to slubs and piecings become jumned between the blades and cause the

ysra te hreak. Variants of this type of clearer are the pivotted blade
type and the comb cleurer.

Mechanical clearers are cheap, robust, easily net and saintained,
but they bBave three disadvsntages:

(a) elliptical slubs can pass through the gnps

(b) they do not take inte account the length of the fault
and unnecessary slopas may be made for knots, sced, fly ete.
which may be quite accepiable in weavingy

(¢) the yarn is roughened in its pussage through the clearer
and dust aud fly are liberated,

The performance of a consideruble uumber of mechanical clearers
has been assesscd by the Shirley Institule and in general it is found
that the efficiency in detecting slubs and piecings rarely exceeds
408 (at a setting of 2D) und 1t can be as low as 5%. High efficieney
figures are always associated with a considerable number of stops for
leaf, seed, fly etc.

Amongst the best of the mechanical clearers are the Hayvhaw, the
Manchester Book clearer and the Barber Colman with the Crandall Blade,
Other rescarchers, in parlicular Campens have confirmed these figures
and shown that the ratio of spurious steps to necessmary stops can be as
high as 10:1; this obviouxly has a very great influeuce on productivity

in winding. Nevertheless for a large number of spun yarns, nothing

more e¢laborate than a wimple mechanical ¢)earer 1s required.
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With high quality goods, e.g. shirtings, it is necessary to remove

faults thal may spoil the appearance of the garment and an electromic
clearer becomes essentianl becausc it overcomes the disadvantages of the
mechanical clearers and at the same time gives an cfficiency that can

be as high as 90% with .uly a very woall number of spurious stops.

(ii) Llectronic ciealvyd s

Electronic clearera are made by a pumber of different firms but
the most pupular ones 1n use are hy Uster Automat (Zellweger),
the Peyerfill, Locpfe and Yarnspec (Leesona). Tt is estimated that
over 300,000 clearers are n world-wide use and at a cost of between
£05 and £40 per spindle this represents ahout £10,000,000 of investmeat.

The principle on which electronic clearers depend is the continuous
mcasurement of the aize of the running yarn by a 'gauging head's if
a thick place pasees through the gauging head it produces a signal which
is amplified and in turn may cause the yarn to be cut. Two principal
methods of gauging arc used, namely photo-electric and capacitive,
and in each case no direci contact is made between the yaun and the gauging

purts of the clearer,

Most electronic cleavers are of the photoelectric type and this
system consists essentially of casting a shadow of the yaru on to a
photo-electric surface; « change in yarn diameter, corresponding te a
alub, causes a change i1u current through the photo-electric device which

in turn actuates n kn'fe tn sever the varn,

The sensitivity i. veanlly =ct 1ty o knob that controls a refereace
voltage, and the knije opcrates only if the signal voltage, propertional
to the thickness of miuh) s sufficicnt Lo overcome this reference
vol tage.

The most suitabl> reference voltage is set by trial and errer
(or by reference to fault analysis cquipment such as the Yarnalyser) in
preliminary triale and up to 120 clearers can usually be set to the same
or several differcnt sensitivities with one knob, These clearers
are termed rate of change clearers because they depend upon the rate
at which the diuwmeter changes which of course is related to yarn speed
thus a long term gradual thickening in diameter may escape detection,
Modern clearers have circult: that detect the thickening with refereace

to length by a special 'length of slub' control.

Thickeniugs due to wpinners doubles caused by two rovings
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coalescing to torm a yorn of say 125 iubead of 21« ave evpectally
diffircult to detect hecunse they carreapand to anly 1.4 times the

yarn diamceter,

Modern civarers detect such favtee by speoradl electrouiv citeaitry and
since the fault may prevairl aver mony yirds arrangemeats are made in
order that the donbled varn is ent immedintely 1t ix detected by
the cleurer, i the case of photoclectrie elearcrs the dioameter
of the "normal’ yorn is nscriwed ond the cignal from the spinner's

double ies compared with this signal to detect the prescnce of a double,

Electronis clearers are beeoming oven more sophisticated and the
latest models have adoptors for detecting thin places as well as
thick places and special seivsore and anvils for desling with coarse
counts, [n addition clearers are now avsilable to detect a missing
singles yarn in a three fold or four fold thread.

In geuweral most clearers will dee) with yarns in the range (100
tex-10 tex) i.r, G: - B0u cotton county, but the latest clearers will

clear yurna as coarse aw 180) tex (0,35 cc),

Capacitance clearers are made by Zellweger Limited, Uster,
Switzerland and guvge the mesw of the yarn by means of condenser

system and oscillator,

Since capacitance cleurers depend on the diclectric constant of
the textile fibres the sensitivity cuntrol has to be set differently
for yarns spun from differcnt fibres, e.g. cotton compared with
Terylene. The clearer therefore incorporates a control which is set

with reference to the dielectric constunt of the fibres.

The dielectric constant of momst textile fibres is i1n the range
1} to 8, but water has a diclectric constant of 81 and hence capaci tance
clearers are sensitive to the moisture content of the yarn. This effect
is pronounced if the moisture conteni changes rapidly along the yarn,
in which event spurious wtops will occur, but .f the moisture content

changes slowly, and by a small amount, this type of clearer works quite
satisfactorily.

Quality yarus demand the clearing of all large slubs and piccings
end in some circumstances this can impes: an excessive load on the

operative, Because of thia elecuronic clearers arc a very useful

addition to automatic winders since ithe knotiers of thesc machines




are fully able to cope with the increased number of knots that have

to be tied without appreciable loss 1n prodaction,

Yo difficulties are envisaged ip tie u~e of these clearers 1n
devcloping countries but the sciting and periodic chocking of the
clearers are details that require « cespetent winding rechaaic or

foremau.

1t has been c¢laimsd that the produciion of break-apun yarns could
well celiminale the need for winding and etearing since ihe package
could be used us =pun, At the recent Paris machinery exhibition
however three large machine manufacturers were exhibitiug automatic
winders for rewinding and elecironically c¢leaving brenk epun yaras.
Murata state thot the fasli rate in break spun yarss ir about 2 per
pound an d Schlafhorst put it at 4 per pound. It ir known however that

gome spinuing potr produring ahove average nambers of favlts.

The economi. » of electronic clearing with ordinary manuval winding
of ring tubeas is of iatercst and importanee, 1f we muks reasonable
assumptions for the aumbor of favlte per puand of ring spun yarn snd
assume for cxwmple that the rewoval of o fanit by o pechanical clearer
iz accompanied by twoe spurions or unprcerdary stops then the operative
in only gainfully employed for abonti j ol all the knots tied (since
there is vne knot for tyviug in the riag tube), The time wasted tying
unnecessary knuts con thus bhe caleculated tor a full year and then
converted to a cash value according to ihe operutive's rate of pay.
1f such o claculution iv made it can e shown that the expensive electronie
clearers (which are not accompanicd by many spurious stups) will often
pay for themsclves in 2 or 3 years. Iin addition it has been shown that
a siub in warp or weft can cause the woven rloth Lo be rejected and sold
as weconds und each slub can cost between £1 and £4 per 1000 yard if not

cleared in winding. The lates«t developmeuts of established clesrers are:

(a) A specinl Loepfe FRIUD clearcr for coarse yurns
i.e. 2000 tex (0,3 cc) to 170 tex (3.5 ce)y

(b) An adaptor DPA for Uster Anfomat clearers for the
dotection of thin plavea in varus: these clearers
with ndaptors are capabic of detecting bare places
in core ynras;

{(¢) A new Uuter clecrer (UANM/X1; for coorse yarns i.e,

1000 tex (0.5 cotton counta) to 40 tex (18 cc).
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(d) A new Peyer PI1.12 clearer with rotating anvil (sr

the cutter blade, A ypecial vermion of this fer
coarse counts will deal with yarns of (1000 tex

(0.8 cc) to 100 tex (6 ¢c) wud this clearer can be
fitted with ¢ thin prace aeteciory with this detector
the clearer e9n he vet ¢ dotect a missing coupenent
in a3 or 4 fold yarn,

Jault Clasgification

Closely allird te the suhject of electironic clearing in the study
and clasnification of faults in spun yarn since the twe available
instrements, Uster Classimat and Crabtree Yarnanlyser can be used in
conjunction with electronic clearers te decide upon the eptimus scttings
of the latter; alternatively they can bhe uned in their owa right to
categorise the faults in spun yarns tuken from the preduction lime.
Thess fault classification inetruments convist esrentially of am
slectrenic clearer vith the sutput pulses from the clearer fed to &

digital display aystem where the faults ut differeat levels (length
and mass/diameter) are displayed,

The Uster Clannimat the rquipment consiste ecnmentially of siz
heads fur measwring the faults and an analysing instrument. The heads
are mounted on a winding frame and the signals from the measuring head
are di.played ou 16 different counters labelled 'length’ 0, 1, 4 oad
® cm and cross nectional nize 1008, 1508, 2508 and 400%. Faults of
the oame cla » at all nix mewsuscin positiona are s smated by the same
counters; provision is made for a cutter tn cut out these foults inm

certain clusrifications 1 f necessary. The instrumsent can be weed:

(a) for quality eontrol by comparing the results with values
known Le be sstisfactory from experience;
(V) te enable Uster clearing 1nutaliation to be aet at the

most suilable level for the yarn being processsd.

On the Crabtree Yarnalyser, a Peyerfil Optical Yars Clearer,
detects the yarn faults and (eceds signuis giving :nfermatisn ea size
and length to the Yarnalyser. The display on the Yarnalyssr io on
14 differeat counters - 7 counters ar: coucerned with yarn diameter
and each of these is in two leagth grades, long and short. Agein as
for the Uster equipmunt the (raktree Yaraslyser cas be used for quality

contrel or for setting Peyerf{i} vlearers.
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Manual Cone Winding
Coanventional Winding Machines

In general where lahour is cheap and spinning quality high
sanual winders are an economic proposition for medium and fine counts
and a comprehenaive rauge of machines is available from all over the

world.

A rotary traverse yorn guiding system giving speeds of up to
1200 yd/min a‘ least i« used on most modern wachines. Recent
developments in the manual winding field are increased traverse (up
to 8") larger package diameter, dust removal, iuncreased speed, cuntrol
of package denwity, etc.

Manual winding machines for spup yarns are made by Schlafborst,
Leesona, Gilhos, Savio and Schweiter, to mention but a few and the
choice of machine is best made hy the processor according to the yars
te be wound and the type of packuge required,

Hank wiuding machinea are still used to some extent and modera
machines have elahorate disentanglement devices to slow or sometimes
stop the winding 1f an entanglement develops duriog the unrolling
of the hank.

A novel approuch to the prohblem of uuwinding hanks is by the
alternative method of unwinding over eund. This is the Jumbo system
pioneered by Gilbos and consiats cssentially of a hank expander to
held the bank, a large diameter chromium ring in front of the hank to
aid the over-end unwinding and an " traverse Gilbos winder with delivery

rollers to make the final cone.

The system is principally used for cvarse carpet ysrns but it
is also finding upplications with sewing threads. Speeds can be
up to 940 yd/min preducing cones up to 14" diameter.

Assembly winders are a special type of manual winder and the
emphasis here in on develupments to brake the package and the driving
drus when an eud breaks so that the single end is not buried in the cone..
Gilbos on their Hapitoubler claim speeds of up to 800 yds/min with a
stop motion that ccts in 0.07 seconds.

Rocket winders {for making long packages up to 36" long and 4"
or 6" diameter) are made by De la Rue aud Hacoba but their principsl

use is to produce dye packages giving very unifors dyeing.




Automatic Cone Windiug

It i iu ine fireld of autowatic cone winding that the greatest

strides in yarn preparation have becn made over the last decade,

The Barber Colmen Spooler is well known in this ficld for large
oroduction nnits and i« the best hnewn of the large group winders where

one knotter servesa large group of winding heads,

For these 'lurge group’' nmucuines, uhe knotter cannvt find the
etid of the yarn on the tube after a break and the tube is rejected
and a fresh tube tied in,

There winders are so well known that no further details of their

construction are required, but twe impurtant limitations must be
reationed; -

(i) One kuotter services a considerahle nuamber of winding
heads, and the vawinding time of the ring tube must be
matched to th: interval between visita of the knotter
to ensurc that each ring tnbe is exhausted hefore a new
one ia ticed in Ly the knotter, 1t ins ohvious that
severe clearing with ites resultent increase in brecakage
rate will reduce considerahly the wiuding production of

these machinea.

(ii) It ie not cconomical to wind a wide range of different
couats on one machine, since the cycle time of the knotter
muct be matched to the riag tubes having tie lougest length

of yarn; the machines are best suited for long runs on a

varrow range of counts,

Latest developments in the Barber Colman Spceoler include a re-tie
device on the travelling knotter so that yarns that have broken at the
thick plate are retied to the end on the cheese instead of the riug
tube being rejected. In addition the knotter can by-pass a spindle
that is winding. DBoth these modifications (applicable to C and CC
spoolers) give much increased winding efficiencys 1n addition severe

clectronic clearing becomes feasihle,

The latest development in these machines is the Orbital Feed
system for ring tuhes. One deveiopment of this sysiem takes unoriented
buv parallel tubes from « convevor, removes the backwind, placer the end

of the yarn in the nose of the tube and finaily stacks the bobhias 1in

specially deaigned trays jor convenient distirithbution to the spvoler.
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This aysiem can be gond fur any e 1st ug Aarher Cnlmaen spaniet.

A second drvel pment avasiable fur 2 or 1 eount n.C, Spealers
and takes the ring tube. from the lusdaind Aystem de st rihed aberve
and puts them inte o distripuiof whith depustts themointo thear

respee t L ve winding ~tairen

§_an troup Autumalbil Wivders

The produciine of the Darher @ oimau pooler e Javge by amy
standard and there 1< n peed .7 wutematil windtmg machines 18 the

intermedinte range of say 10 16 B wpindies per anchine,

Muchines of thin type termed small group sntomatic wvinders afe
the 'in-live machines' ruih a» the lLersona Univoner, dnvie sutematir
and the Schlafhoer:t Autocenery the first ton machines have ane instter
and this services 10 spindles. Lf the tamit rate s high tve hnesters
buck teo hack cam be ased for the LU spindles. Anether greup of this
type ie that which incinde: Lv Gilbe (enemalie «md the Ncheeiter
automatic where he head= mot wnly wind, put almo cssrulate past an
automatic knotier atation shepe o break 1. Tepasred or a8 {resh ring tube
is tied in when necc-3ary. 3. nuster of wviadirg heads on (remee of

this type ranges from (O te 24,

Qver 300,000 agtuma’le sinding rpindlon are How in opetaliow and

at say L£400 pet apindle this represents "8 investmeat of 4y £200 , 000,000,

There are some geneval fratures that are commen Lo the Bajority

ol sutematic winders and three have been listed as tollewsti-

(a) ANl w1l wind rotion yarns aid practienlly all will desl
patinfactorily with ma-t cther cvan yarasy

(») Yarn- of 100 tex (8 1c) to 10 Lex (60 ce) can be
wound entisfacterily but some sanufacturers garticalarly
Gilbow niate that is possible to wind yaras ar cosrse 84
300 tex (23);

(¢) These machives will ususlly only wind free ring tubes.
and wnly [run tubes that will fit inte the sagasine creel}
a manual winder 1< attll generaily vequired for revanding
from cone, hauk cteo., but there are tmdicatians that this
posttion 13 rharging wrth the iat reduction of hreak spun

yarn wi AN als. Some mitenatic machimes will deal with

ying tubes ap V¢ 1" long.
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(a4} Parts of the machines «1eh ar wouers, lensiaoners,
clesrers, ~t.p morinia.vto,, 41ffer from ane saachine
te anather. and any 1ntend ag pu: . hucor mast conmrder
these iceme 1n devut) Lefore patcliuen huving regard

Lo the tyre ni yarn ta bhe wound;

(e) Al 'in-line' machines have ore knotter per winding
head with the caception Af the Autecenrr, which has one
hnotter for 10 heads (or aptiomaliv 2 knotlers per
10 heads).  The chicl wdvantage - of o knotter for each
kead are increased produetion, since the head dees mot
have 1o wait ity turn for the knotter; there is aulne
the case of replacement of the knotter without having
te stop al) Lhe vinding heads whilet the replacemsent ie
Bade) on the other hand with u ?ived knotter station
(or o travelling knctter) cout 14 less iaporiant and
it ts possible te incarparate mere refinements into the
Bechanin®; ment knetters tre a fisherman s knet, since it
is wersally rlunined, wnd vur resulis at the Institute
confirm 1t. that u tisherman'se knot f1ils by slippage in

subecrquent procenses far tess than a weaver's knet;

(£) ALl (be mechines have & drus dr ve and ol except the
Leesona [ nicomer buve the wrum ird conc 1 comtact
throughout winding; seme mannfaciurers eaplay a slow
o.0rt (after u knat has heen tied) to pr.vent pessible
desage to the yurn layers ou the surface of the cone,

(g) A machines incorporaty blowing aud svction neszles to
beep 1mportant parte of the nssembly free from dust,
seed, [ly, ete,

Autemstic feed of ring tubes to the small group sutomatic vinders
io now well estaud! johed,

Schlaflerst have tvo main lines of deveiapment, unmely the BV feed
system or the Type  (eeder, On the BV system there 1s a readying and
paching station capable of fecding 2 to 40 ving tubex per manute, In
the packing station the tubey are depos.ted compietely randesly from the
*pinaing departaent ints a large hopper; they are Lhew made parallel snd

eriented te face the same diceciion, Finally the hackwind and underwind

ore remesed, the yarm vnd 1= positiened in the nose »f the tube and a
predeternined nusbeor of roadied ‘ubes i »_aucked 1nto suitable boxes




which f1t .nto the apply convuiners at the frout of the Aunioconer.

The operative can drop g aul tanconsly goveral of the propared Ting tubes
into the magazine of 1the Jatorener. lhias BV Feed syolem can fced uny
exiating Auteconcr instalintion and onty minor modifications are requited

to the Auteciavy wiwding ‘waue

For larger wiils dchlathorst bhuve produced {he Type C fecder
for new installations. Tn this averen the rendied ring tubes are fed
into n conveyor thai traveis 1n front cf the Anvvoconer and puts a ring
tube inte the reserve position of the neguziue ar soon as the previous
ring tnbe drops intn the unwinding position on the Autoconer. $chlathorst
also have an antometic cone changing dovies Lo replace the full cone hy

an empty one.

The Leusona sutomuiic bobbin nondling system for the Leesona
Uniconer is still wn the developuent snd preproduction stage hut it
envisagen full autowation with conveying huckets ta and from the spinning

room.

Phe Savio bobbin hundling aystem rons.sta of teeding the hobbins
randomly. perallelivinggsensing {he tube diameter, oricating the tubes by
a turntable snd finally yinding the yarn end by a tarve: stage end=-finding
unil. The roudisd ring tubes are then fed to tho sachine wmagazines by

a conveyor beli,

For many oyganiaantions in developing countries the Gilbos Coucmatic
No.11 i@ emi cotly snitable aince 1 is 8 very simp e and straightforward
machine and ig easily mainiained witboul the need for a specially Lrained
wechanic, This is wide with 120 16, 20 ov 27 spindlcs pe: knotter ard
it has an individual metor and belr dvive to eqrch spindle, It in made
with apecial knotiers capable of Jdealiug with coarse counts (down to
300 tex or 2 cc) cup be swupplicd with an B traverw=e, and can denl with
ring tubes up o 1774 longs antonatie foed te this machiune is from Murate
(Gilbos licencecs Far East ). Murutu's system is from orivnted narallel
ring tubews supplied (rom outo toffers at the ring fracey the ring tuben
are then fed forward on te verticui luttice whoere the cop 18 readied

and then fed to the carcuniar magazine of the Gilbos astomatic winder.

Automatic npeu-end spun_speoi winding

One sarprising feature ol the recen Puris bxhihition of machinery
was the factvhat Schlavhorst, Muriia and Savio had obvioualy gone to

considerable cxpese to destgn sechautsps ‘o fecd thear machines with

-

open-end spun packages. T har been copomed Jaat the productior of bresk-




- T .
spun package could well climiunave the need for winding and clearing

since the package could be used as spun, Clearly the winding machine

designers do nnt share this view, and mechanisma fed from the open-end

spun spoole and to electronically (lear tie yarns were 1n evidence,

On the Schlafhorst machine. tl + baee of un Autecorer (fitted of
course with clectrvmic clearers) has beeu modifred to take 3 open-eond
spun spools. As soon us the packege is cmply, the full package 18
rotated into the winding position and a knot tied; winding ia thea pe-
commenced. On the Suvio machine also with electronic clearers, twe

packagea were available, und when one hecomes empty the reserve pachage
come ioto operation.

On the Murata machiune the re-wiuding of open-end spun pachages is
completely usutomatic, Ou their [1A Spoolmatic (which 14 based on the
Gilbos Conematic) u group of four pegs, vuch holding 10 1ach diameter
open-cnd spun spools, 13 positioned behind the machine and a second
group of four pegs with packages i1» si1tuinted 1mmediately behind them,
When the winding machine calis for amother spool, the front set of
packages i lifted hodily and the uppermost sgpool ia deposited on o
horizontal conveyor belt - if a vacant space iv avatlable for it,

This conveyor then proceeds to ihe winding heads that are operating at
1,200 yd/min and packages are wutomatically fed as requnired. As seet
as the front set of parkages 14 uved, the pegs uutomatically change pleces
and the empty pegns arc supplied with further packages by the operater,

Murata joint out that the fau t rate in break .pun yarss i» abeut
2 per 1b. and electronic clearing of these 1y necesasary; Schiafherst
put the fault rate even higher at about 4 per 1b, and state that inm
addition there ia cons.dernhle variability between spindles and
sometimes the fault raite can he meveral timea greater than this figuwre,
In addition it is to he noted that the break spun package is not acecopt-
able for some purpose, for example where a 9° 15 cone 1s required feor
knitting or when a sotft package for dyecing 12 required. At leaat ome
machinve maker however expects tc be able to supply open-end machines

which can wax the yarn and wind onte @ cone,

Blectronic data processing and monitoriug

An important feature of any antomatic winding iastallatiea is the

effective utilisation of these expensive sachines and a number of

different machine manufacinrers make equipment for menilering preductiea.
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In mast casen therr ponttoring «v-toms apply to wending installatliouns
but can ustnally be upplied cqually well to looms or other produclion

msachines.

Sehlafhors' have an cieetronie anformation system termed The
tudicntor which collects and «tures a wide raoge ofd . ta from various
coentrel system« on their Autvcouer, lhe daua can be printed out at
any time und cempared with Larget figures; the computor calculates
the results ond nrints out data, e.g. winduing e¢fficiency, preduction,
break rate. percentage re-ties, clearer cuts ete., when they sre
required by the management, The informntion is obtained from various
electrical switches built 1ute the Autoconer and up to 500 spindles
are scanned once cvery second, Ghveously an i1natullation of this sort
is invalugble in shewing i1mmediately nny faults in the yarn and any
sechanical or operative failings,

The Zellweger Uster cowputer system i« termed the Uster Monitex
H.320. In ite applicrations tn nutomatic winding the machines are
equipped with ceuvors that convert the ovperating conditions inte
electrical signals oud the cowputvr gives readiugs of the overall and
individual spindle machine efficiency (vizusl display) slub detection,
machine production, cep chauges, break rate, knotter operations etec.
An extension of this principle of data collection und procewnsing is
the Uster system S,1201 which can be applied to any production process

.8, warping, weaving.

Yot another production-monitor ng equipment 1s  he Peyer instrument
termed Peyer Fffector, which can meniter 5 groups of 8-24 spindles.
Duta are presented every hour of productive winding time to indicate

rates of production, knots made, clearer operations etc.

Warping und Beaming

Develupments in these fields seem pedestrian compared with clearing
and winding developaments.

Lreels

For high prodnctivity either magasine creels or two fixed creels
with a travelling headstock are usual but space requirements of these
are a disadvantage. For creeling the mechaniams available include
sevivelling urms, retracteble cone holders, removible holders ete. A

well made positivel: located swiveiling arm however scemes Lo be the most
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popular cone holder.

Creels are made hy u numher of different manufacturers but in
general therc 1s little abont them that cun he regarded as superior
to competitive British c(recls Lacli as 'Lese mede by WMK Products Ltd
for example. In general additive diae tensioniugi.stead of
multiplicative peg tensioning is preferred and a double pair of discs
18 preferred to » cingle pair, Some tension asxemblies have a built
in stop switch to indicate a yarn breuk for cach package. A creel
tension development by Benninger deserves special mention, On
this equipment a flat plate tensioner unit is used which incorporates
A speciml cutter; if the yarn tenaion becomes too high the yarn is
immediately cut very close to the tensioner and this effectively prevents
an end from being buried in the beam. Some modern creels have the

tension discs loaded by a spring and can be set from a master control.

Undoubtedly the most advanced crecl development of the last
decade is the Schlafhorst 225 automatic creel where an automatic knetting
carriage does the tying from a fresh truck crcel moved by a motor driven

chain, Unfortunately thia creel development is not yet marketed.

¥arping wachines used for producing back beams for
sizing and weaving

British machine mavufacturers include Crowther Ltd, lLeesona Ltd
and WMK Products Ltd; Continental manufactuers include Benninger (Swiss),
Hacoba and f hlathorst (German) a1 ! Reggianni (Ita's). The Leesona
and WK machines are drum uriven \iudirect drive) whereas the others
are spindle driven and can therefore alsc be used for filament warping.
Spindle driven machines are of course much more expensive than drums

driven machines and generally require more maintenance.

Machine developments in this field include better speed control,
slow speed start and provision for making beams up to 40 in, in diameter,
Most modern machines will make hard or soft beams by changing the force
or pressure applicd to the press (consolidating roller). Hydraulic
pressure is normally used aud special precautions are taken to ensure
that the pressure is uniform over the full width to remove the

possibility of tapered beams,

There is a continuing tendency towards greater width of beams and

some machines will produce heams up to 108 in, in width. Most machines
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nowaduys huve built in hydruulic lifting gear for Lifting and lowering
the beams.

One very :mpurlant feature of modern beamers is the provision
of powerful brakes; nowadays these are geperally hydraalic and
adjustable. Usually the heam, pr.is roller and measuring reoller are
braked synchronously in order to prevent helical crimps which can be cauned
by skidding of the press roller on the beam surface. Photoelectric guards
to protect the operative are regarded us essential and an oscillating reed
is usually necessary with beams having few threads per inch.

Bixn ¥indiog

In the field of pirn winding there have been little changes in
machinery apart from miner improvements to existing machines such as dust
removal and automatic pirn replenishment on the well knewn Bchweitor
pira winder, Developments have centred chiefly on the application of

the Lecsnona loom winder (Unifil)y higher speedc and 4-colour Unifil are
now well established in this field.
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