Circular Knitting Machine for the Production of Knitwear by at least partly using Fiber Materials The
invention relates to a circular knitting machine of the type specified in the preamble of claim 1. Known
circular having machines of this type (e..a. PCT WO 2004/079068) are distinguished by the
predominant or exclusive use of threads consisting of stretched fibre materials for stitch formation

instead of classic yarps..These, fibje materialsar of ‘??ﬁ:%:bﬁ Le sliteh, fggaation by means
of drafting dg\? c%@%é%ﬁ% With the oﬁiﬁ%ﬁﬁtﬁe&{ﬁéﬁo w]%l{(l: flyer frame inv%r%igrafter slivers or

the like are fedmpsElestidgarealelsals. If required, these fibre materials can be converted between the
drafting devices and the knitting systems by mears of spinning devices into temporary yarns with
genuine twists, which also allow transport of the sensitive fibre materials over large distances and
disappear againibefarestifchefosmationasainesitatihe talde twistspHedidiuse the stitch formation is
not achievec%gl%y means ?f.uslual yarns, but with threads without or with only slight twists. A problem
with circular ﬁfﬁ%’ aChines of this type is that as a result of processing flyer frame slivers, drafter
slivers or the like a significant amount of fluff is formed in the region of the knitting systems, and this is ~

associated with M%%wiﬂreﬁ'&i% gg&lﬁﬁ&g&%& tltiﬁ%e E’J}E@E@I%igmﬁfé%%fwhether the fibre

material is made of pure cotton or any expedient tibre' mixture. As a resu ause they are
substantiallydspesethethey drbveresorgnase driox dvivg isreod threrdy duiisesgabsvetaiedend to become

quickly fouleggQ mééf&gfb?@&é&k@ﬁ%@&m%@@%ammﬁe}%%ﬂ@ﬁm%%%ﬁws the knitting

process. Or comparatively complicated designs must be provided, which make the necessary
operating ansttelatefiande dBe HiGP: BIMANeTVILTRATG T RA-ERE.LAE teehriRRAIHIRSHIEM forming the
basis of the igyantion issie.canfiguiadhe sirawaraiting masking.afdle aloremantiongd type so that a

ubstantially disturbance-free operation of the drive units and also of the circular knitting machine can
‘be assured wisTEsnmAaraa el TEiEE: hesh DM SHEtRRES SANREXPRYREIGE BIREE /Stem is to be
* proposed for {he:grafiing.depisas kAeEQsdRMIGAMREREST ARt RSN IRYE Riiap.iigre is provided
a circular knitting machine for the prod_uctiqn of knitted goods by at least partially using fibre materials,
including a MEERIESEEIEHH TS HoT e Rrﬁ?tﬁ%&"éy‘%”ﬁéﬁ?’&igﬁ%%‘ifé‘&ﬁé}r ErieAfERine axis, drafting
devices havingdraftingeless ladeedihadibseimaiialaiatéasiioosame rekihagatoitiag systems and
drive units actively connected to assogiated draftin r(,ggill%ersm drive the _reg%n rollers, characterised in
that a fibre-tigHEDEHRRN M FE SEAIRTRNGRA i%ogr?‘é R UL VA H%“ﬁ‘?a ne axis, the
drafting devicegibgirgarangecbeliwthisspattitiemswall and the drive units being arranged above it,
and the drive units being coupled to the associated drafting rollers through the partition wall.
Embodiments of the invention may provide the advantage that the partition wall allows a fibre-tight
separation of shereftingitoticrsiipEatatatthdabotofbntyesptmsisie fosuhelprdesisalgle generation
offibre fuf g fhe, AivyaltsaRANgedabow 1S RAional-Which AU cRUmally protected
from flying fibrés of the ﬁ e. Moreover, the partition wall'simultaneously provides a mounting plane, on
which all impahearszirruet e kpiaing fopyrasibrd faisdsitspsiatd a8 arariingadiites and their drive
units, can be mounied, lhisipertiewadyiadvaniaaenusdt e partitiornallis.auangedatsuch a height

above the usual work area, in particular above the knitting systems of the circular knitting machine,
that the draftin@@féévﬁ%%éﬁf(ﬁ’%ﬁ%éﬁ%@ﬁﬁgfanﬁélW%ﬁ&rﬁ%ﬂ?@yﬁémﬁﬁ%ﬂmg on the
(circular knitting, machine, yhilestl hdngowithinhisherreach sRusthonadvantageous features of the
invention are evident from_the sup-claims. The in}%antjon is explained in more_detail below by way of .

exemplary enfSSamSERISHY ASUsL iR WAL SARReP AT RRITY U §6 ROBESS51RYiew onto the

circular knittingaiching arcereing teskHgurerbitbathe- @issiostioian amdhanntread and with the

inclusion of spinning devices; Figure 3shows a schematic,vertical section through. a.circular knittin
machine pprovp ed, wh?c makg%e necessary operanng and mmantenance work Tmore Qn%cuit, ing

Working from this, the technical problem forming the basis of the invention is to
configure the circular knitting machine of the aforementioned type so that a
substantially disturbance-free operation of the drive units and also of the circular
knitting machine can be assured with comparatively simple means. Morsover, an

inexpensive drive system is to be proposed for the draffing devices.



with a partition wall according to the invention; Figures 4, 5 and 6a, 6bshow different types of drafting
devices that can be connected to the partition wall according to Figure 3; is a perspective view of a
first embodiment of an insertion part for drafting device elements that can be connected to the partition
wall according to Figure 3; show a secondembodime of the insertion part in a perspective view and a
plan view; Figure 8is a schematic plan view onto a drive unit in the form of a tangential belt drive
according to the invention; Figure 9shows.a pulley of the tangential belt drive according to Figure 8;

Figures 9a aApeuodiaaah shawpan agxiliapriienassaciatatowith thewley agearding g foure 9;
Figure 1oa'machine for the production of knitted goods by at least partially using fibre materials,
including a machine axis, a multiplicity of knitting systems distributed around the
~ machine axis, drafting devices having drafting rollers to feed the fibre materials at
least to some of these knitting systems and drive units actively connected to
associated drafting rollers to drive the drafting rollers, characterised in that a fibre-
tight partition wall is provided, which is arranged transversely to the machine axis, the
drafting devices being arranged below this partition wall and the drive units being

arranged above it, and the drive units being coupled to the associated drafting rollers

through the partition wall.

Embodiments of the invention may provide the advantage that the partition wall
allows a fibre-tight separation of the drafting rollers located at the bottom and
responsible for the undesirable generation of fibre fluff from the drive units arranged
above the partition wall, which are thus optimally protected from flying fibres or the
like. Moreover, the partition wall simultaneously provides a mounting plane, on
which all important structural parts for the fibre feed, in particular the drafting devices
and their drive units, can be mounted. It is particularly advantageous if the partition
wall is arranged at such a height above the usual work area, in particular above the
knitting systems of the circular knitting machine, that the drafting devices do not
represent a substantial hindrance for the operator working on the circular knitting

machine, while still lying within his’her reach.
Further advantageous features of the invention are evident from the sub-claims.

The invention is explained in more detail below by way of exemplary embodiments in

association with the attached drawings.

Figure 1 shows a schematic vertical section through an already proposed
circular knitting machine for the production of knitted goods by at least

partially using fibre materials;



Figure I la is a bottom view of a segment of the partition wall according to Figure 3 looking at some
drafting devices mounted thereon according to a first variant; is a schematic plan view onto the
segment according to Figure 10a, in which the drafting rollers and gear parts arranged vertically and
below the segment are shown in dot-dash lines apgl the horizontal rollers have been omitted; Figure
12ais a schematic and perspective view of a drive unit and the gear parts according to Figure | la
omitting the partition wall segment; Figures 10b to 12bshow vie corresponding to Figures 10a to 12a
according tpigusegond vasiamlarNgskeohcisdhadrontianngfadrve upibfans teqddaler pair of the
drafting device arrangements according to Figures | Oa to 12b; Figure 126 Figure 12e is a side view of

a drive unit for the drafting i SBESS IR ARG A HEV RS BEENGERENt according to
Figures 10a to 12ain th%ﬁi&ﬁﬁg{g)@eof@@; arrow u in Figure 12a:

Figure 3 shows a schematic vertical section through a circular knitting machine

with a partition wall according to the invention;

Figures 4, 5
and 6a, 6b show different types of drafting devices that can be connected to the

partition wall according to Figure 3;



is a side view corresponding to Figure 12d of a drive unit for a further roller pair of the drafting device
arrangement according to Figures 10a to 12a; Figure 12fis the front view of a drive unit for a

. withdrawal roller pair of the drafting device arrangements according to Figures | Oa to 12b; Figure
12gis a side view of a drive unit for the drafting rolfers of a folding zone of the drafting device
arrangement according to Figures 10b to 12b in the direction of an arrow v in Figure 12b, in which a

not actually WAziite Bpur whegldsshavanieiated 900 auiadithe,plang REiRs FrawiRg: Figure 13is a
‘perspective plan view ont&g{ag%(l) lete %%rtition all of th.e circular knitting machine according to

Figure 3 with drive units fas TS ORTETGT FRE AR BF RN fee PR B rigllire 13, but after a

covering that covers the duiverdindshBigiredn fastened on the partition walk Figures 15 and 16are
respectively a bottom view and a plan view of a second exemplary embodiment of a partition wall

segment according to the invention with drafting device parts mounted thereon; Figures 19
Figures 7b

and 7c show a second embodiment of the insertion part in a perspective view

and a plan view;

Figure & is a schematic plan view onto a drive unit in the form of a taneential

belt drive according to the invention;

Figure 9 shows a pulley of the tangential belt drive according to Figure 8;

Figures 9a

and 9b each show an auxiliary roller associated with the pulley according to
Figure 9;

Figure 102 is a bottom view of a segment of the partition wall according to Figure

3 looking at some drafting devices mounted thereon according to a first

vanant;

Figure 11a  is a schematic plan view onto the segment according to Figure 10a, in
which the drafting rollers and gear parts arranged vertically and below
the segment are shown in dot-dash lines and the horizontal rollers have

been omitted;

Figure 122  is a schematic and perspective view of a drive unit and the gear parts

according to Figure 1la omitting the partition wall segment;

Figures 10b

to 12Zb show views corresponding to Figures 102 to 12a according to a second

variant;



to 21respectively show a perspective view of the partition wall segment according to Figure 18 with
three insertion parts, one of which in each case is located in a removed state from the partition wall

~ segment; Figures 22 and 23respectively show a side view and a plan view of a nozzle assembly
connected to the partition wall according to Figuré13; and Figure 24is a side view of a second
exemplary embodiment of the nozzle assembly. Figures 1 and 2 schematically show a circular knitting

machine 1 witlpasataiablengedieeyinder 2qin,whighnit E—‘&?‘%’es%r?’o%‘{%%ifsa@!aceab'y disposed. In
r

front of the circular knitting machine 1 or in a region surrounding this, a wo area Fis schematically
indicated, in which an opetatbf 57eR58IBi sacaliing 'ndimmuenidik tori the circular knitting machine 1.
The height of the circular knitting machine 1 is usually dimensioned so that a plurality of stitch-foiming
or knitting syﬁgung %,dwhich are formed_from cam parts (not shown) and only one of which is shown in

Figure 1, lie withins 1S realtf SFhETPRr&IT S il terht dedare ielierve ardéistsn e ean the
region that is preferably a%W@&ﬁ%%ﬂﬁg&%{@@é&ﬁ&ﬁ%%f@g&g@%@ distange;above the ground
n

7 or the like, on which botl&;lltgc%gilrgylar krggiﬂangagchineql_a the operator 5 stand. The circular
knitting machine I. of interest Within ?ﬁ}eaﬁameworfélé?etﬂ“uéapresent invention is configured as a so-called

spinning-knitting machine. Each knitting system 6 has an associated drafting device 8, to which a

sliver removegfram-a can9, gééy@g&;@g}%gy\ﬁ%ﬁﬁr ?l%%%%;lr?ﬂ ﬁfesé§#£1}¢¥ cail gri 35%1 (ﬁ%her fibore material

10 is fed. This fibre material 10 is attenuated to a nt ﬁﬁ“& 'a manner known
per se and is preferably fe8llsy pregh et firaad deddo R tothe dnittihgorieSties:3 fo stitch
formation. In addition, art guxiliary thread is given the reference 6 14 and can also be fed to the thread
guide 12, in particular if the knitted fabric is to be additionally provided, for example, with a plating
thread or an elastic thread Stitch-forming machines of the described type are known to the person

skilled in the Eipuezg 2ffom heafiorerientisnedipublication RETWNG:1 2004029068 A2, which is herewith

incorporated into the subjsct of thde present disclosure by reference to avoid repetition.
rafting device arrangements according o Figures 10z to 12b;

Figure 12g  is a side view of 2 drive unit for the drafting rollers of a folding zone of
the drafting device arrangement according to Figures 10b to 12b in the
direction of an arrow y in Figure 12b, in which a not actually visible

spur wheel i3 shown rotated 90° out of the pizne of the drawing;

Figure 13 Is a perspective plan view onto a complete partition wall of the ciroular
knitting machine according to Figure 3 with drive units fastened

thereon;

Figure 14 1s a view corresponding 1o Figure 13, but after a covering that covers

the drive units has been fastened on the partition wall;

Figures 15

and i6 are respectively a botiom view and a plan view of a second exemplary
embodiment of a partition wall segment according o the invention
with drafiing device parts mounted thereon;

Figure 17 is a plan view onto a multiplicity of adjacent segments according to

Figures 15 and 16;



According to a further older proposal from the same applicant (PCT WO 2007/093166). the drafting
devices 8 are arranged so that, like the knitting systems 6, they lie within the reach of the operator 5
working on the circular knitting machine 1, hut above him/her. For this purpose, the drafting devices 8
" are fastened to a support ring 15, for example, which is supported on a base or cam plate 17 of the

~ circular knitting machine 1 by means of columns 16. Moreover, the arrangement is such that the nip

lines formed by threg or mete.pairs.of grafing rollers;18 of the drafting devices 8 lie in vertical planes.
This is achieved by arranging the axes of the éraftir% ]?Sﬁlenr%ni@c\ci%wélalgo #‘i%ﬁ%&ﬁ’é}d or used'state.

y
In order to ensure that thej‘éifafting devices g are not only reachable for the operator 5 from the work
area 4, but can also be easily maintained and/or repaired without having to be fully dismantled, the
drafting devicrlr_:as can be at least partially opened by fastening their so-called top rollers 18a (Figure 2)
to a press ar '4Ewtich, in contrast to the conventional technique, lies on the side instead of at the
top and can he pivoted in theddifestion®f @@@E&Wﬁ@vﬁ%gﬁh@ﬁﬂ%dﬂi%@g%ﬁ&gndicated by way of
example. To enable the threadd% 101"t(i:.be securely inserted into the knitting needles 2, even if the
drafting devices 8 according 1o Figtite $4re P4 FrERBIrER R B dh & setbhery of the
needle cylinder 2, additionabspitmingdde vices At asepreferallyRrovided hefweaen the drafting devices
8 and the thread guides 12 according to Figure 2. As is Icnown from the specified publications, these
spinning devices 21 include, for example, at least one respective spinning nozzle in the form of a twist
element 22 aﬁ’@‘ﬁ@&%ning tube or transport tube 23 connected to this. The purpose of the spinning
devices 21 isggifirstly con ' ing_from,the drafting devices 8 into temporary yams
with genuine twisttrf, which}ég’%%ﬁ%%iée}cﬁggéﬁiﬁpbqg%&e%h&%g%%‘c'rilse of tﬂen%fﬁiﬁsrﬁﬁa ibes 23 and the
knitting systems 6 becaus&BHIHel<6-Balmsa fpsemliseettding Sifteuhe trafting rollers 18 stand
perpendicular, they can be driven in a simple manner by drive belts arranged in a circle extending in
peripheral dirlg.ctiqn,, fthe,neeo(lie cylinder 2. All that is necessary for this is to provide the shafts of
each so-called go%?té?‘n rollgfof ﬁ@‘ﬂﬁ’fé’éaréﬂ%?“ﬁﬁ@%ﬁ%n‘%ﬁﬁ%@é@p@’dﬁ@@%@med pulley, for
example, at their upper ends;naisis explained further below. Finally, it is particularly advantageous
according to the exemplary embodiment of Figures 1 and 2 to arrange two or also more drafting
devices 8 with their rollers 18 coaxially one above the other. As a result of such a multiple or double or
tandem desighgirés pasbibiehoradhalitvbespacareguineid for the drrftingdevises.8idn the peripheral

direction or rgg%gmiﬁl&tlllbfqﬁtggf S .In this.case twaq.or. more, threads ¢an be guided to the
adjacent knitting systems 6 from e%cltgﬁ rafting g@iﬁgrggié?ﬁgﬁ?? < R tél?jffﬁ’giﬁﬁre 1 by two

threads 11. AbeEi&uls Brifng nmelrickage dengity shthettaitidgsde viods:candie doubled or
multipled. Figure:dafosa disular siing maghine aklis e slreular eniting machine 1
according to Figures 1 and 2, can also have a second needle ﬁne, as 1§ indicate s\c%nematically by
additional knfinGFeEuIRE S Hiskged ifbs Bragier darmsdaUntsssesraddmstheswise, the same parts
are given theusautie daferenees io tlﬁi@urﬁﬁaaﬁﬁ@ﬁi@@mﬁﬁxﬁﬂg&-1&&&9?59&&9&%‘?%’&”“0”’ instead of
the support ring%S or.in addition thereto, the&ircular knitting machine 1 according to Figure 3 has a
partition wall 26 W T TS AR QAT AR FEnBRbraRs Rb N pe e ar fBermAchine axis 27, at
‘the same timésforthinghthreaditafidralmxisoof tHtneedlereyinder2HRigurebhang geperally extending
vertically, ang,j ' ed coaxially to this machine axis and configured in the shape of a
panel, for exglr%s;r)%i.gﬁ?g %%{hg%}é%’ g%%n%@?ﬁ%%%r@%@é}y AR AV ikyswatie distributed around
the machine &ign2y Belsvibtherpadifion thalll2s owhibidabahdveciheparition wal2édnive units 28
necessary togaive.thedegfting.fallers and, if required, also elements of a blower and suction system
for the drafting rollers for fluff removal and/or of a nozzle assembly for the spinning devices are
arranged. The partition wall 26 is configured and/or arranged so that it causes a fibre-tight separation

of the drive unitscB@romuihie draftinadevicas Aswheseinthe term fibredight: is inderstood to mean
that the fibres, fluff, dirtsp%?lgicles etc. generated by the drafting devices 8 are su%stantially kept away

from the drivi (AItS™>8 SSPHFEEHIRO e BidifBnindriont dne eariies. Fash imsingrsopenings provided
in the partitichhasin26steithed diiviaindts, 28.8T hevpastition; wall26.therefore, Qggfgygmyegovers all the
drafting devi;}];}I%fngr%%%p;[_ewi{%g&sgl%rojectior}.;Mc;Leover, the partition wall 26 is at the Same time a
mounting wall for the mentioned StructuralelBnteY Stor PaxgsHE st Bt Wl only be referred
to hereafter & pattitior (valkiFhe pd titotmeall D6iis fastened: teeaispachinesiame of the circular
knitting machi ini r _plate 17.(Fiuure I), for example, in a manner not shown in
more detail. ?r%ﬁ?rg r%gr}rg:gi%ﬁ%gﬁ%gﬁ afmpelf]mfsélﬁtfy(d\otl}i‘}I sc&%&)&f%:%%ﬁrﬂ? ' fted around the
machine axi8Z#piefératiFhisfewtipaninthddbse plateilzant-subpaitvensiippeit-sing, to which the
partition wall 26 or a multiplicity of segments thereof is fastened. Alternatively or additionally, in a
region radially removed from the machine axis 27 the partition wall 26 can be supported on the around
7 by means of further support columns 29 in order to thus better absorb the weight of the drafting
devices 8 and drive units 28 fastened to it. Otherwise, the partition wall 26 can be configured in one

piece and, for example, as a preferably circular panel arranged coaxially to the machine axis 27, as a
rinAa 1N narticiilar cirecrilar rina arrannaed coaviallvy 10 the machine avie 27 ar he conical in confiatration



9 drive units 28, so that these cannot be fouled by fibres flying around inside or outside the partition
wall 26. If the partition wall 26 is ring-shaped, the covering 30 can be supplemented by further cover
elements 31, 32 in the direction of the machine axis 27 that define a fibre-tight area. In this case, the
auxiliary threads 14 are guided to the knitting sysfbms 6 through this area by means of a respective
tube 33, for example. The drafting devices 8 and the spinning devices 21 preferably have an
associated centiial sucliontarrangement3A with-conxialsharanges.tubes 84a,:34b, which is connected

to a suction device schematically provided with the reference pu and connects to the area between the
cover eleme?f? gqnady REONAREH é{aq}fﬁ@gi%ﬁﬁ}éétﬂﬁﬁ’% theeadme sulassisribresflers of the drafting
devices 8 to be subjected to suction, The extracted fibres are fed to the process again as circulating
material, for §€1‘me<§6 ’% a card. Th ttugﬂe 34% #f the central suction arrangement with channels 34d
also picks up all waste that disehar g BERTARH BB TUBLLcorRep TG Bdbice 21 at the
transition poants.gf o Spinfrirgpsysterm touaifollowiRrg BRINDIDESYStEIRs Rhiswnaste; consists of shell
parts and non:SRi [ . These are not recycled. The channels 34a, 34b of the central
suction arra%%te%r%}eﬂﬁ?ggfrgggg%ﬁ%e ec%lnilseecnt??c% ,T%Sséig” geisécl} SBEVRIEH ARS8 L0 &5Hd radially
extending suéigffiéhannels 34c, 34d have the same vacuum conditions within their category. The
drafting devices 8 guiding the fibres are fastened to the underside of the partition wall 26. As shown
schematically in Figure 3, in contrast to Figures 1 and 2, these can have horizontally arranged drafting

rollers 35 anofSPiBRECAIR SR gllearemrig rERer SemRepmitzonBCE MR 135 of a

pre-drafting Seldiaseareierabiccotatably:dispesedin one al-merenpiefarably %},—%t drafting device
housings 37 rably connected. to the partition wall 26 by means of screws, bayonet

WLQ‘J'ILH: are prefer ne { i 2t :

closures or thé-HiRe %rﬁ%cégsﬂﬁfd’é’@méﬁl&Oﬁlfleﬁr?t‘?égﬁ tHewrkesie ararneles36 of a main

' drafting fieldahwe phovided Ftoriexanple:wih caafts aesbaitend$.32xwhich pigiestpgroendicularly
through the Qrtfitiroer;; WaIEEZ(‘SV ;C%I are rotata(plc}/ diggose_d_jn bearirr:lgs L‘ocate‘;d above the partition wall 26
and fastened 1o this. Alternatively, ther 10 shaffs 3 CATBR RBHndctb s Beustigtidngrive elements of
the drive unitsa2BisyIreansof gouplingselémént4a phejecting-theatighithiepartifionyvall 26, as is
schematically,jndicated in figur d explained in mare detail.helow. Figures 4 tp 6 show different
types of draf%{ilr{lb d_ev'i%ggg'zr%k?gﬁ %?%&%E%\%%racgﬁ%é%%as tf)%%%&tq’peagrfﬁ%ﬁgvégl\f’ﬁ% Vivay of example.
However, it i§ NFdER Iarpthabisthecbjpies oF draftigig divicssscdihalsodiegprolitettas an alternative.
Figure 4 shoyusa:simile: dollerdsafing evice such asissed g processing of fiyer frame sliver,

for example, which is fed to the drafting device in the direction of an arrow %vﬂgy means of a feeder 43
fastened to the PRMERGRAAA 26 BHPpaies P o 1ot drating tetie sisguidingithe fibre material, of
which only omeinespeciivesoller#didbiane: 46syisibledmFiauedirercantieuered o the partition wall
26, i.e, the dé%ﬂingeraotlkerst44%4 and 46 @ro',ect frﬁggédownwards from their bearing points not shown
M. Figure 4. A Tibre Guids: sl $8FRTE %éal%?g RS prated 1y wikpd tedhiserbetween the pairs
| and 1l to fadilitate:thremdifgrdfitheifibremateriak wheteds:alfibse-guida:meansising standard aprons
48, which fo ly.with the centre rollers 45, can be provided between pairs Il and Il
The reversin%.Ig rtgfﬁlg%(?rqug%ﬁc |o%lge¥g$lngeen?§vgs§o%llg od With TR PrBNL 48 FRROE SABWEH separately.
: The drive uriM§Héstsamdieathdie theydvisiagrtilers 44 to 46 are fastened to the partition wall 26
‘above it and are operatively connected to associated drafting rollers 44, 45 and 46 through the
partition wall 26. In particular a drive shaft 49 passing through the partition wall 26 is rotatably
disposed ther@sReda o dnbitp bmepprovidaseristhiale g jeans 0sdove thespaftiion wall 26 and
coupled to acghivinghaitemysalienef theifeedrallernain|.aboye or Belgy ihe parition wall 26. On a
further drive shaft 51&Erefera y alg,oigfr{o'ectin, through the partition wall 26, tor the drafting roller 45,

which formsHA& BB STh PSS BF e etraProae AT IR RS ftivirs 1 BiBreasried and a pulley 53 is
fastened in aplanedlbeatedh drove filig. deinadys arauliexr55.i5 dastaned.on.aifuriher drve shaft 54 for

the drafting rpllgr .46 projecting, through the partition wall 26, for example, this drafting roller being the
bottom rollef” bfet %?N{I%h rg\?vrg%}lgllséjﬁ %%i?q ﬁ@fﬁ%?% HVRRD R SRATRDIE, B HIEakE of a first drive
belt (not showanaisdadldteyBS issaeiven by mnseconcdidivenbaltfdikewisesnekshaw) 436 is explained in

more detail t&’g&ﬁﬁ&?{@}% &%ﬁ&qggg%%%ﬂ%gftmﬁm The purpose of the spinning

devices 21 is to firstly convert threads 11 discharging from the drafting devices 8 into

temporary yarns with genuine twists, which are reieased again between the ends of the



spur gears 50, 52 into a transmission gear (not shown), the first drive belt simultaneously drives the
feed roller 44, wherein a preselected pre-draft can be created between the roller pairs I. and Il by
selecting the tooth numbers of the spur gears 50, 52. Alternatively, the two spur gears 50, 52 can also
be coupled by a continuous toothed belt to drive tHem in the same direction of rotation. The top rollers
of roller pairs 1,11 and IIl not visible in Figure 4 are disposed in usual press arms, for example, (e.qg.
19 in Figure 2) a ' I3 (o] like against the bottom rollers 44, 45 and 46, so
that they are%s%()-:-f%'rtilril:l{}Fﬁogtgat%ligc%z:'%&"t%}1 glihs%g Ié%grgwgeséqr% 0 %%ﬁgﬁséaﬁrﬁee 505%%%% €8t a double 3-roller
drafting devicféffS‘éconfigured in the same way as in Figures 1 and 2. This differs from that according to
Figure 4 mainly in that the three drafting roller Pairs 1, Il and Ill form two paths for each fibre material
strand, which_run below the partition wall 26 in two superposed planes. For this purpose, two feeders

43a, 43b locatBioHE YRGS tREGHS e rasRsndirWarthiesp amitiondiiatnis awhereas the drive shafts

49, 51 and 54-theessivesstandingvesticaland @&m@ﬂgiwééﬁ)éﬁ%'f'%%ﬁ&@&%” 26 are
respectively C%u(ﬂ\le}(;:-gv}o Wozd‘%)?}gti#éq rollers 44a, 44b, 45a, 45b and 46a, 46b arranged coaxialiy one
above the other. MoTeover-a ABECAH BRI IO W dBaYidhibe 48R 95 rasFPapron assembly
together withatiecentienollérsodBia; dibk: B sesulhdhe fhe majgsiakdiseharging from the drafting
device are fed, for example, between adjacent knittin tems of the circular knitting machine by
means of two gpindrlﬁﬁg aé\%(lzeglé ffgiaeﬁag%%;s,&}épfﬁl |féga{s %‘?](S’I?en lines, the apron assemblies are
arranged in a common insertion part 56, which is normally fastened to the partition wall 26 during
operation of thg.gitcular kpifting maghiae, byt after detachment of the preferably easily released
fastening elementg, canﬂé‘geﬂ pullelg downw%rds out of t e%%?i%@eﬁg%@ee% ?}ralff%naﬁ%ction of an arrow
x. As a scher#iEsiy EKonin BoEpFhacHdsitbaNrfticadedcthe shtifthen whichthe driven apron

‘assemblies sibsanibedagavpied when 10e lsartien patt RIS AUed QuLof the coaxially arranged
drive shaft 51 located above jt an%lgrovided with the pulley 53. The perlodlcaﬁly necessary changing of

the aprons isYaditatet BYIRIS &r getiemeca EwRieiig theafiingrdavaerdiierédea, 46b is preferably

a nozzle asseniply=59 disssidtiallyreanrsistingof aaesadhoysing dpwhish alkpozzles, intended for
blowing on thc% V\gthdr%\évﬂa%r llers.45a, 466 and described below, and additionally extraction channels

45a, ‘ (
for loose fibres andbalr supphis< HE BRI AR THIEPS R Fromeasb Ardfbpeciesiinrmmedevices 21a, 21b
(cf. Figure 2)aare hidissed asfigthet fynctiommpadts IThe nezale sssemblyhoieap alsg:be configured as
a downwardlggg{pm% H(]:%?Lr%o&g%gégvr%fg IS connei]cﬁtgd to the partition wall 26 to be easily

detachable. The withdrawal rollers 46a, 4% 6co()ﬁ‘lguéllté% € arranged in a corresponding manner in an

insertion part, which is connected to or decoupled from the drive shaft 54 with a further coupling. In

contrast, becatsehaycaie. 2 Biaen it AISIANGS A lhe maghing gis 27 (Figue 3) of the
circular knitting machine 1. analogously to Figure 2, the riven rollers o pa%’r a‘femri“r ferably disposed

on a commoASELC IR IRTESHARMY i8R 8l b preramdortsdisides, ants thatcesdld also be replaced
by wio indvidumipeesaismisdF iemplapsesRodment ota:gialing device, g aggarding to Figure

6a, which sulé)fsttantiglll corresponds to that according to Figure 3, differs from that according to Figure
5in that it is cgneﬁig{ﬂré’ A5 PO RETGIAR SRRy devioslirmeRsi S dretsrabiy ised to process drafter
sliver. For thiBipurpdseddrafting rollers 61 of a feed pair I, which are horizontal during operation, and
‘drafting rollers 62 of a second pair which form a pre-drafting zone with these and are likewise
horizontal during operation, are arranged in the side walls of an insertion part 63. Like insertion part 56
according to ffgoié®, indertiorepint. 68siskhstfeheditotheipartitionwalsat tohe-easiy detachable and

can pulled deynwands.if,the direction.of an. atrow z out.of the draftin ice 8b_or from the partition
wall 26. In this way, it is p%qs%sible to comf)‘?etgyoct)%%u}( & a4 PaiBen gggﬁémﬁéﬂ%ﬁon assemblies 64
of a pair Il of'dFRATAG HeViESIewRmaleshhictrendithidranalpairid ofideftingirolless 65 connects in

the ransporkshieianaftasdibre-maleda: RaiisHand Y. e diafting olers gre configured and

arranged in a sithijar manner to Figure 5, for example, and consfitute the n%afheréirzifting zone. Pairs lI

and 11l constEitEP S FIdRECs bt rerahs disathisiames beamsaly teldrattnbinoliers 62 of pair Il and

those of pairdéhilenelectetisaapabiherfibes fipwexiting fomithe seaendpairy js.folded by pair lll in a
characteristi G}%éﬂzf\nﬁn erx\,}.assi roposed in.a further older application of the same applicant (PCT WO
2007/093164) The drving (Bottam) tollerSrRpAIFE HicdRaciramiarangbevietatificduring operation
and are therefeiie prefenabiy doiehdparsionlanznosrdaiguenSesingethe;axas of the drafting
rollers 61,62 g Al irs | _and Il are arranged.hqrizontally, they cannot be driven directly by
drive shafts cﬁ%@?‘éﬁ%ﬁﬁgiﬁz@\ﬁﬁfg&ﬁl ﬁ\%ﬂsrﬁg%soﬁl@ YT AR ST Beel gear 67 and a
coupling 40 FE3PBERBIFINBIdRIET BycaBlenk i mleadcinsFgilesa ardbaforexanaple, are arranged
between a drive shaft 66 provided here with the spur gear 50 and the shaft of the second pair Il
supporting the bottom rollers 62. Therefore, when pulling out or inserting the insertion part 63, the
drafting rollers 62 are coupled for drive operation to the drive shaft 51 and the pulley 52 via the bevel
gear 67, the coupling 40 and the spur gears 50 and 52. In a corresponding manner, the shafts of the

bottom rollers 61 are coupled to a vertically arranged drive shaft 70 provided with a pulley 69 via a
havel near AL and a coirinlinAa A0 Ac a ractilt it ie nnecihle t0o arranne all the Arivve chafic 1 B4 AA and



14 the support arm 135 projecting beyond the insertion pan 63 in the direction of transport of the fibre.
The arrangement is selected overall in such a manner that by releasing the screw 133 both insertion
parts 63 and 56 can be pivoted jointly in the direction of arrow a by means of the support arm 132. The
apron assemblies 64 are additionally accessible ﬁy releasing the screw 136. In addition, both insertion
parts 56 and 63 can be opened relative to one another. Apart from this, Figure 6b also more clearly

shows an exgmplanydotatabig-meuntingefthe dive-shalls Si-pA 88 and 49, by means of bearings 137

to 140 fastened tg the partition wall 26 as well as a possible configuration of the couplings 40 (Figures
5 and 6a). I & BRETTREAT ¥ Sefirtekt, s oraihe apintdsineey s oioria dide that sit on front

ends of intennedifteshaits 14idd4R sunningaforthe henslaearsrodir68.£aupling pins for the drafting
rollers 143 are also%\@%e . On the other side, the couplings 40 contain coupling bushes 76 adapted

to the couplifg piHs 75 configiias SrHFsht Shu Bl mE s bermtrairerdhads BB A% 70. The
arrangemenesst a@;ltioﬁﬁ%a&léom@@t%ﬂ@i&mﬂvpﬁﬁgmd@p@@ﬁﬁg@?I)t;ds:amg@rﬂgﬂg of the insertion
parts 56, 63 | iregtion of t TOWS g r.arrows x, z aytomatically leads to a separation or
engagemen[ﬂ) r(%l#t % ri%%gﬁ\?e&é] §1§§88f§1t§5686%$5|?na§ %lé)r s{x%?gﬁég] ‘lrﬁleoﬁrﬁfé%ﬁ?gi‘fs 51 and 66 and the
spur gears 58 éﬁ _[Ehé @pﬁﬁ@éﬁﬁ%g@m&t prafetablyiacramydibinadibties ghitimanagr in a housing
fastened to the;pariiionmea0, IhinHadetsingst hatibe Aaling devices. B, 5a and b explained on

the basis of Figures 3 to 6b only represent preferred exemplary embodiments. I]tlerﬁratively, other

drafting devitESo8a R aiserHE Froiidedy i paikitaiap Beremeigradtigtdenicad, wherein it is possible by
means of couplings 40 (Figure 5) and gears 67, 68 (Figure 6) or similar structural parts to arrange all
drive shafts ﬁrticall rand E#gﬁs,tantially above the partition wall 26 regardless of whether the
‘associated drafiRG FSTErER e A ANGRH VR ARRMIBT Romsoithncires @ieii rweierin the movement
-is reduced. EhisdaailitaiebaorakingrdpiEng DpEkational distuRanca, Withdhe tandemdgsign according
to the invention at least fwo.dr; ftir%%devitceks. are éocat d ane %bove the other and have common drive
elements, which Iié above the parition suHacs 56 Egﬂ 5 USROS HERE S HRHISE, which is
preferably used:fdrthe 3srolibredrattiligpieivicel npagediipto Fighie: plaheriaseigppast 56 includes an
H-shaped hausing; 7.1 in.fr ey, whigh i ided on the outer sides with long.legs 71a with screw
holes, threa%g%{%%lé}slé?égc%%\ﬁﬁ% Vgé%l%gl. ?r%grfgﬁérﬁs} 3@%1“@%069} 8&%%%@%63% Srotatably disposed
in a crossbafEFEBeef (HEEMasHalyed plslisimgl 1 imhesgiohavdizbsitiontiyed Ssocidten diafting rollers 73a,
73b (= top rallesraimaliposadiniiesosshar, LUbALetaR AT poliom. Mprepyer, deflection

elements 74 (reversing rails) for the upper and lower drafting device are adjustably fastened to the

crossbar 71518PgUitRItRE St e e ag 0 AR Ry BekABYW s wREbERfuke drafangidioneiyBshows that the

drafting rollesth@iot itsishaft-temexampledesoniguadto:Re axialy lonagrthan the adjacent drafting
roller 73a or its shaft and, for exa f%e, EProg'gcts above the upper side of the legs 71a with a square or
aé@‘g B,

hexagonal cSUpRRG i BTy RO RATE] G et Jprsiakisrgdhee with Figure 6b,
this couplingrpichitls poisifively ccopeiratesiwithr e catpling bsh=caapenitawards it, which is fastened

to the lower ﬁ{%gh%fégfisdﬁiﬁ’%%@%ﬁ }g% éjals,sg{%%t&q_a \{\ll(l;[h this apron a_ssem_bly, is als_o square or
hexagonal, fol example, and Is inten ed to receive the coupling pin 75 in a rotationally fixed manner.

: Thus, if the insertion part 56 configured in accordance with Figure 7a, for example, is pivoted or pulled

“downwards E&%{RE;P%‘EE‘F@@%%@%@0&@%&%@%?&?@9@&&%@% Egeg%%n;%%ﬁb&guplings 40 indicated
y

schematically in Figures 5 and 6a, are automatically separated from one er. On the other hand,
the arranger RIS IITTREN Wik ér tRBITSERIDR parsestil: tovaddowdrdstbérpartition wall 26 the

coupling pin 5|asiiermalicalbh eMess thegRIRHBchBUSR: /5. ang U caanestsihe gpron assembly to

the associated drive shaft 51. After the insertion part 56 is laid against the partition wall 26, it is
fastened, e.§"WIH RSN SR RFErFBI e (Eigabl GBI rEaHY srebeperamiprebilient catch

elements or sipitatind f associated drafiing device 8 or an associated drafting device
arrangement. For reasons of simplicity, all these possible exemplary embodiments are

described and claimed by the expression "transversely to the machine axis".

As Figure 3 additionally shows, the partition wall 26 is preferably provided on its
upper side with a preferably hood-like covering 30, which is fastened to it in a fibre-

tight manner and with it forms a ring-shaped fibre-tight sealed housing to receive the



By pulling the insertion part out in direction X, the aprons 48a, 48b can be easily replaced and the
reversing rails 74 adjusted. The types of drafting devices shown in Figures 6a and 6b are folding
drafting devices, the insertion parts 56, 63 of which are configured to either be pulled or pivoted from a
~ partition wall 26. Two designs are possible: singlegtandem design and double tandem design. In the
case of the single tandem design, two drafting devices located one above the other have common

rive clomerdssyahih b abate G belgw {1 pATHiomSUIaRs, 20igMigs S, S and Figure 7a). I

the case of the double tandem design, two drafting devices locafed one above the other are provided

with two draffifPERieR & Picktel Br@aEER WE stherrepheitel tdareisadbimedinto a drafting

device asserbjyiawhisbdasrsammanie:lements Hahlaabays andbeloy e parition wall 26
(Figures 6a, qgaegwl:l e 7h as well as Figure 12). In the case of the single tandem design according
to Figures 6a- rﬁé] N ggg??éﬂ@&t%??sﬁhﬁ‘%%f@n%ﬂimﬁ%@ﬁé exreBdebisliéa as insertion part

56. In the caseiofitheysionble tandgmitesign, fonaxemniecseantiauratianBceding to Figure 7b can
be used as insertion part 56.11 has a cross-shaped housing 71 and is provided for use according to

Figure 6b. The housing 71 is connected to a support arm 135 on the insertion part 63 - see Figure 6b -
by means of Ghsclafingeviftefraldase spfithesdeein:1 36, thecinserion pars& tasi be pivoted. The

shaded area gf the hausing. 71.abuts ?@@%ﬂ?%ﬁ%ﬁﬁ“t@ nwall "ﬁf?s in4th% 4%perf'};\jtgl%%sstate. A respective

drafting device is located in the four quadrants of t eaﬁou ing /1. The draftin er 143 is present in
duplicate and38HEspEvENFHrodRISE Wit TE i osponding dlbcatireofaprans 48a, 48b, reversing

rails 74 etc. ddnddies drafingeroligtaddd have. couplings;40; by means of which the torque is introduced
by the drive elements above the partition wall 26. Figure 7c shows a plan view of Figure 7b. The

dotted circles symbolise the drive shafts 54 - main withdrawal drafting Field - including resiliently

‘abutting assariatied tbntellers. These sl Parts are-cpanseied do.henaritianwall 26 by means
of bearings 138. 'ghe hgusingﬁ\% gg,gtains the drafting rollers 143 as in Figure 6b, which are connected

to the drive by MEARSOf P SIHGS SO KSPGHS 1884k RRtihasme AfcishgioRRd with

clamping elemantal 8¢ (xiguske, #g) 2 Aglidistable reversing rails 74 are additionally provided. The
support arm 135 is indicated. The drafting rollers 143 at the entry of the main drafting field are coupled
to one another by means of the two spur gears 50 and 52. These spur gears 50 and 52 are arranged -
above the paHigdrbwalites tsesrtsbsFigorent dacThetingtribmpert 54 aRo pielpivptad from the

partition wall,,Lhe aproas dda.as.welkasthe teversing rads 74 are fr(?el%aggeﬁible as a result of this.
|

]
. ) i d SPITNNG devHy 18 L.

Changing of the aprons 48a, 48b and also adjusting of the r versn%g ral acilitated or made

possible. transition points of one spinning system to a following spinning system. This waste

consists of sheil parts and non-spinnable short fibres. These are not recycled.

The channels 34a, 34b of the central suction arrangement 34 are arranged
concentrically, as a result of which all associated radially extending suction channels

34c¢, 34d have the same vacuum conditions within their category.

The drafting devices § guiding the fibres are fastened to the underside of the partition
wall 26. As shown schematically in Figure 3. in contrast to Fi gures 1 and 2, these can
have horizontally arranged drafting rollers 35 and/or vertically arranged drafting
roliers 36. The horizontal drafting rollers 35 of a pre-drafting field are preferably
rotatably disposed in one or more, preferably pull-out drafiing device housings 37,
which are preferably connected to the partition wall 26 by means of screws, bayonet
closures or the like to be easily detachable. In contrast, the vertical drafting rollers 36
of a main drafting field are provided, for example, with shafis or shaft ends 39, which
project perpendicularly through the partition wall 26 and are rotatably disposed in

bearings located above the partition wall 26 and fastened to this. Alternatively, the



The described drafting devices can be driven in a manner usual for drafting devices. For example, it
would be_possible to provide each drafting device 8, 8a and 8b according to Figures 3 to 6b with a

~ separate drive motor for the different bottom rollers. In Figures 3, Ga and Gb this would respectively
require three drive motors and in Figures 4 and E}Pespectively two drive motors per drafting device,
which would be comparatively expensive in the case of a rnultisystem circular knitting machine. A

substantial saying ppud hecaehiavedby-drvieg puleys otal 9?%@%9@%%%@#&%%%&“ knitting
|

machine that%ltglelon together by means of a respective tangential belt drive, w as a drive motor
and a drive b&Ift4R %ﬁﬁﬁ&ﬁ%’iﬁr%/BlHFfﬁﬁ‘iH”cﬂI@%’@@i%’éé%ﬂ“@%‘f(’é‘.é.@%ﬁW@@@@W@:%l-%, Figure
11). As a residtiofthisrioweyerathergiwesddba dhesdisadvantage that with the presence of a great
many drafting devices, the associated pulleys 50, 53,55 and 69 would respectively only be wrapped by
tangential belts abutting against them at a comparatively small angle of wrap. 18 Moreover, the
tangential beltgeoaléioniyhabuti figainsyseme dffieppsileys ththemwergidefiegted multiple times and
thus subject%%&geaggr{gacﬂpgagﬁ%%i%grg%v \m‘ggx}%flggwe\{gr hat is undesirable when using usual drive
belts, e.g. those configured as toothed Belts, In-particiiar it high SirculrferBRtai¥ddts are necessary
and high torqtiee ist Yelréisfdrractssincel thétootheltbeltsnubetdaiear quickly as a result.
According to a particularly preferred, and currently considered the best, exemplary embodiment of the
invention, therefore, drive units evident from Figures 8 to 12 are provided. Figure 8 shows a multiplicity
of pulleys 77 4RGSO & Trele Snndreiiafiscdayiconeetniheysedéy$83r&5omePof all drafting
devices 8 (Figuees 4iosds, for exammlewihat are.gistibuied:around ihe maching;axise27. Since their

drive shafts 49, 51 and 54 are arranged vertically, they or the pulleys 77 shown in Figure 8 can all be
arranged in GREARY B THRARS SiaheCiien trits Bt T8the meviagsprial 2ngéntairy folthese pulleys 77

‘and a drive pauilelT7d,andiich siteerihreuiputishai-efaidiyematon8Q ther itiglows from Figure 8
that some of ;(&%pﬂle%sagéa%aref rgi/ide[g.with he reference 81 in Figure 8 cannot be contacted by the
drive belt 78 Uniless this s defléctad multipra Timed PR EBIHiE featviitagralbhtfeast the pulleys 77
correspondingadrigugedasd £otifiguréd asidoliblel pulleysyanhich haye twe:saetiongs’ 7a and 77b
located axially pne abave.the gthet-for abutment of the drive belt 78 shown in Figure 8 by a solid line
and a second (():Irive belt 81 sﬁEW§?ﬁEq£i§§%%C Ah fléh lr}?ea dot’ iaesrfﬁ&iﬁsiqg? Jﬁﬁe&ﬁ’éfé%e“?ﬂ %irst drive belt
78 according €63ti¢) GrE¥8ehel 18 Tor adainipl édBiteticl tangbngi aflyhadiinstitherséotibnsag 7a of the
pulleys 77 andithe dilve pulewdt: whereashesaaond s el B35 Aid angenlially against the
sections 77b of the pulleys 77, moreover against the pulleys 81 laid in the same pfane as the sections
77b and alsoSHETASHE 1nsiéh tomer adeddetresarimd pufidis Bhe carerios belghven tangentially
without alternting benming.ef shekive-brits:£8,308(ar 83, Allainatively.ibe pulleys 81 can naturally
also be configured like pulleys 77, in which case one of the two sections 77a, 77b would remain free.
Moreover, the two sections 77a, 77b can be formed by two separate pulleys sitting on the same shaft
As a result offfireddescribedeassemgemient: ok Eigaias: 386k A4itds passiblereyen fhcircular knitting
machines ar Jolds) i i dle cylinders with diameters.of 30" and more_and with a large number
of knitting sy%temé%o IiaY\yQ &%g%r%%ll&ﬁgg Ige%e?é\{ lﬁya?%ﬁ:ﬁ&tﬁﬁiet %?ﬁ?@cbﬂﬁgfrf&%ﬁgg%ﬁﬁiciently large
“angle of wrag-bf90fofesamphehaprivitiwsutliciénifortiansmistion githenesessary torques. In
contrast, the gulleys 7,806 81l AN wARRed wib.comparatively,small angles of 100, for example.
This is sufficient at least for those pulleys that must overcome the existing bearing friction, which
applies, for SRAMPHE, YHRRSTIEEHS D5 beits 65 Prrijoresd 86 endhvplisbiaptiesdg particular because
in the case ofa MafiRIen i Galar Mnitting W%%&%@ﬁw{ﬁ% Bl g@.“&iﬁ?“gemia”y against a
large number, of pul%a,ys 77, whereas the number of pulleys 81 to be driven by it is comparatively small.
With respect {8118 EHFG%‘%\%}TB?%B?&W%F%?WR&HCWW%W@ﬁ%’i@@ﬁé@]&%%ﬁh@ed drafting
rollers (e.g. 4bjfin ritstéalsotiviadjscensraltinigrollers (e-t.41RNEMr APIQR.ASSemblies (e.g. 64
in Figure 6) by means.of the gears 50, 52. (Figures 4 to 6) or are active by means of bevel gears 66,
68, such higr%ﬁfahﬁsgl?ﬁ%’ﬁlﬁegr%%‘%%uﬁé ul %ﬁgﬁ‘ﬁ%egﬁ% BIRS 'P82is HiavaiibyfikaE t8nd to rise, as it
were. In suclrilensé isélativeimoveméatsioecshifefwdentthelteetly oflbe drivejbelis: 78, 83 and the
teeth of the rgspegtive. Mjr.'ﬁ% ’%éﬁli(i e jerki ovements or even to outage of a drive unit.
In a preferred variant o? the d%ve ur_u@t’ (é%é%%t‘gﬁﬁgm |g‘451{1%rie{£1 & IO E t?é{’ r;bt\tﬁa’efa’i@%%t the respective
pulleys each Halve vt asiséinia pixifbrybreShtiactToteriess whipk.isiaidagainstise toothed belts
78 and 83 fromhn.uisidacnd iesses Bese caainst e pulleys. 27200 81 nsnegtivel. I necessary,
e

the auxiliary rollers 85, like pulleys 77. can be configured as double rollers in the sense of Figure 9.

Moreover, the Q% AN HRANES iprarsr sk il dueitre papvthBaespe efives drivhibelefgy. 78) at the
precise point where this abuts against the respective pulley 77 (Figure 9a) or at a location (Figure 9b)
lying a short distance (e.g. by two teeth at most) in front of this in order to prevent the said damaging
alternating bending movement. Since the auxiliary rollers 85 should only ensure that the teeth of the
pulleys and the drive belt remain in engagement, it is generally sufficient to place the auxiliary rollers

85 opposite the pulleys 77, 81 at a short radial distance, i.e. without any direct contact. Figures 10a to
19279 and Eintiree 10h t0 12h chow a trane7nid nartition wall ceament 26Ga ac wall ac hwo vvariante nf a



20 differs from the drive unit according to Figures 10b to 12b in the transfer of the drive torques to the
drafting device elements. The function of the fibre-guiding parts of the drafting device elements is the
same for both variants. The segment 26a has equally long side edges 86a and 86b, a short inner edge -
* 86¢, which comes to lie radially on the inside, and a long outer edge 86d located opposite this These
edges 86a to 86d are dimensioned in such a way that a multiplicity of such segments 26a can be laid
next 1o one gapharinghemapasLalie Alicra.CLa AR AThOIAGEA LA the machine axis 27
(Figure 3), can be connected to one anotherto form a sulkgl ‘tantlaWy closed ring in the peripheral
direction. ThigTaliprfeetadiTy s dinrdepd odlanti10bdsinedrdidesnt priyipdrtiallpshown segments 26b
and 26¢. Betwegn &%&%Yﬂa@%!h’%@&&ﬁ@@%ﬁx@%?%@@&mgEﬁao&%fﬁrﬁmﬁ%é?@%?'ﬂﬁé gl fibre-tight gaps

87, if necessary, so that the segments can be placed together to form a fibre-tight partition wall, which

completely 58T St afd S BRAKEEN IR E T SRR §a6Y Rt S A RertHEcd VWY PAS the bottom view of

Figures 10a.dAthsh@ws iR-associatisRithFigue sakaaailahoaaghSawnent26a isikqvided with a
drafting devicg%lirgg\%erqeﬁt, \%}iﬁh cons’bsts,ofﬁtwo drafting devices 8b configured in accordance with
Figures 6a, Bb OFWHTER DRy TRE WIS OWRIEIEIZE S B HiRASRS # a3 BHtSHWisw Hccording to
Figures 10agd6hpiEdeh diaftinguteyibeBbdherafedeingiidesdne paits liaf fegdwallers 61, which with
the rollers 6 two furth rafti oller,pairs Il form a respective pre-drafting zone (6- to 10-fold
draft). There%tq%)ﬁnf{)ﬂge\;\?s%’ g@s%%gcgi'ié’es%g}%ﬁgaegs%?nﬁgf%ﬁ?t\% Olicq‘%é}'og%%% FWﬁ%’fh(éjdrafting devices 62
of pairs 11 efzmstidorm a folding zone (10% draft) and of which only drafting rollers 88 are shown in
Figures 12a, 12b, but without associated aprons 89 (Figures 10a, 10b), to simplify the drawing. The
withdrawal rollers 65 folio the end, these each forming a main drafting field (e.g. 20- to 30-fold draft)
with the aprércgisersiesieaiitd aivrhl eespibaveationy fsdes 8 sty BIed ssibiy sotlowing (cf. Figure

-6 in each casg), AsFiguies 12aand di2k;show:inpadicular.for each.seamentR6a fyp such drafting

devices 8b are connected next to each gther to form a drafting device arrangernent, which delivers the
fibre materiafErOHH EATE fOlekAENG Syd ik iaRY arraBiret rahs Breransg siBycommon drive
elements. Thenhatiemelietsosatyingrallersiatesaspastively showrshadeshinkiguses 10a, 10b and
lla, 11b. In accqrdance ng the above descéigtig%thi_s also concerns so-called folding drafting devices,
in which the Toi&rs of pg‘){ 59 KRG AR AR GRS 5T RV SRHHRUIT BT HHBSE b Bairs 11l and IV, so
that the fibrewhatersis dniedoldéd detiiean! thetinaftthesolierdinf paiisdiianct!ll in a characteristic
mariner. Such, drafting devices 8h are suit in_particular for processing drafter sliver. The
representati%t}ﬁ%%:%r in tgglg?aSfég[?&awgﬁgﬁﬁrl‘)ifgﬁélsvfgyfg(g?}%ﬁd?ﬁg%g% mtﬁl %é(\%}g‘és’s that form an
assembly - sta.aiée Eigutéd 8 dfie 6bb Tuasfolbingdraftions dbvicesarttedpestively arranged one
above the other.ongithansideinf aRiang afsymnelsy 98,1 E&ﬁ-&@@@&%ﬂa%&%@@@ﬂgo”e (pairs Hai) is

slight. It is determined by transmission. The draftin% actions of the pre-draft zone and the main draft

zone are fredl§ S@BeERbRES THud thrée sTrtehr drotierristirs arcisduasingriiw dive all the drafting

devices. Figuresid@acand AQradditienaliyishouagearnox O whichsitsdisectly on ihe partition wall
segment 26a b .meanspé)f t%)?é%g ort arm 132 (Figure 6b) with the pivot point 131, The rollers 61 and

62 of pairs 11 proreCefrath BOREABHBBHT SIS TR Slnding structural parts according
“to Figure Ga such as e.g. the fibre guide channels 47a etc. are not shown. Located at the bottom on
‘the gearbox 97.is,the pivot paint 134, to which the support arm is articulated, which supports the
insertion par“tg% ‘a%?ﬁéag’g& neﬁgﬁ%%ea?ggrr%sff é@i?ﬁ & BT €PN rafting rollers 65 or
their shafts prefeétrinmuih thsgeistitiomalblif26eécf (riguratibpandifdliowingsthpemina respective
nozzle assembly, 59 containing.the spinning and auxiliary elements. Jhe.driven rollers are shown
shaded in Fi urees 10a and 10b. The difference in cor?ﬁéu?aﬁ%%se g%c%i}a(ﬁ}nge 81%@%%%3 Oa and 106 lies
in the positioSTHHE dAvVSAtToRs $OPPEEINPRvTERtioN (o thelplaireciesianfiatryies. This is associated
with the diffesgatairanraement of ie.dune-elemenisalpairsiiill ialarejosatad:rhoye the partition

wall segments 26a, The different arrangement of the drive elements is shown
the shaft, on which the driven apron assemblies sit, can be decoupled when the

Insertion part 56 is pulled out of the coaxially arranged drive shaft 51 located above it
and provided with the pulley 33. The periodically necessary changing of the aprons is

facilitated by this arrangement.



77 in Figures 11a, llb and 12a. 12b. The reason for this lies in the magnituc_:le of the driving torques,
which occur with different numbers of knitting systems. The necessary driving torques f_or the pairs |
and IV are low. Only the bearing friction must essentially be overcome. The fibre mat.erlai“t'o be drgfted
~ only takes a negligible power. The necessary driviaig torque for pairs /Il is su_bstantlally hlgh_e_r, since
the aprons generate a braking moment, Figures lla and llb each show a plan view onto a partition wall

segment 26a, J:he e irs,lis,transferred.by mean iof a tangential _,beﬁlt 92 _a_md a belt wheel
ZRgl, which 2%%%@&%%% E’g%%%{{ﬁ\é%ﬁ%%&ié{g?é%f enr?ﬁ?é VAIPAAEAEEBRENg Yo Figures lla and 12a,

the torque forspaiFglly ronsistirgrdfeniescby s apsohaitingentiatibelh9fdtal belbwhesss ZR 11/111 1 and

[ in.Fi ds pairs llI
ZR 11/l 2, which.cQregpeng | llgy; i Fl 6, The belt wheel ZR 11111 1 _fee _
(left) directlyaakl‘i\%x%ai{;%gll via ét% }%i%%igté%%gﬁﬁégtﬁe g‘ﬁu%e%éré%gﬁl Ahd85%H8Brding to Figure

6a. The torqGBHBHSI&MaRsERrBY A bEuBRRMD RN 1 FIgure s cRairsth R(ighthare fed directly by
belt wheel ZEpiilih2 dBabs M 4esnecyVelyFecsive mﬁé@é%wﬁeﬁﬁﬁ{&%%%t?%%& against which

belt wheels ZRIV 1 and ZR 1V 2 abut, which_respectively feed the assoclated pairs 'I\'/ and correspond
to the pu||ey§‘§§1ﬁqaﬁ8f]§@’ 65, FRE UM RO D WA Aigreary arepardewaslyieritieal for the drive of
pairs 11/111. aicthi tisshvatiaat deqonding t@Higyies.d 0aidlakia.the following angles of wrap W

result, depending on the number of knitting systems: Pairs Number of knitting systems 48 77 _
The withdrawal rollers 46a, 46b could also be arranged in a corresponding manner in
an insertion part, which is connected to or decoupled from the drive shaft 54 with a
further coupling. In contrast, hecause they are at a larger radial distance from the
machine axis 27 (Figure 3) of the circular knitting machine 1, analogously to Figure 2,
the driven rollers of pair I are preferably disposed on 2 common press arm (not
shown) that can be pivoted to the side, and that could also be replaced by two

individual press arms.

The exemplary embodiment of a drafting device 8b according to Figure 6a, which
substantially corresponds to that according to Figure 3, differs from that according to
Figure 5 in that it is configured as a 4-voller folding drafting device, which is
preferably used to process drafter stiver. For this purpose, drafting roflers 61 of a feed
pair I, which are horizontal during operation, and drafting rollers 62 of a second pair
1L, which form a pre-drafting zone with these and are likewise horizontal during
operation, are arranged in the side walls of an insertion part 63. Like insertion part 56
according to Figure S, insertion part 63 is fastened to the partition wall 26 1o be eas] v
detachable and can pulled downwards in the direction of an arrow z out of the drafting
device 8b or from the parsition wall 26, In this way, it is possible to completely free
the area i front of following apron assemblies 64 of a pair Il of drafting device
elements, to which a withdrawal pair IV of drafting rollers 65 comnects in the
transport direction of the fibre material. Pairs ITf and IV of the drafting rollers are
oonﬁgured and arranged in a siiilar manner to Figure 5, for example, and constitute
the main drafting zone. Pairs IT and 11T constitute a folding zone, wherein the distance
between the drafting roliers 62 of pair IT and those of pair ITT is selected so that the

fibre flow exiting from the second pair 11 is folded by pair III in & characteristic



96 1300 20 15 11/l 15 10 7.5 IV 15 100 7.50 The angle of wrap W is tob small for pairs 11/111 with a
Maher number of systems to transfer the high power necessary, and therefore the second variant
according to Figures 10b, 11b, 12b is suggestedlfpr this purpose.

_ R ,

manner, as is proposed in 2 further older application of the same applicant (PCT WO
2007/093164).

The driving (bottom) rollers of pairs Iil and IV are arranged vertically during
operation and are therefore preferably driven in a similar manner to Figure 5. Since
the axes of the drafting rollers 61, 62 of the two first pairs I and Il are arranged
horizontally, they cannot be driven directly by drive shafts corresponding to the
vertical drive shafts 49 (Figure 5). Therefore, a bevel gear 67 and a coupling 40
respectively indicated by a black triangle as in Figures 3 and 6, for example, are
arranged between a drive shaft 66 provided here with the spur gear 50 and the shaft of
the second pair I supporting the bottom rollers 62. Therefore, when pulling out or
inserting the insertion part 63, the drafting rollers 62 are coupled for drive operation
tc the drive shaft 51 and the pulley 52 via the bevel gear 67, the coupling 40 and the
spur gears 50 and 52. In a corresponding manner, the shafts of the bottom rollers 61
are coupled to a vertically arranged drive shaft 70 provided with & pulley 69 via a
bevel gear 68 and a coupling 40. As a result, it is possible 1o arrange all the drive

shafts 51, 34, 66 and 70 provided above the partition wall 26 vertically.

Otherwise, the drafting device 8b according to Figure 6 is configured as a tandem
drafting device like the drafiing device according to Figure 5, which in superposed
planes respectively has two identical pairs of drafting rollers and thus two paths for
drafting two fibre material strands. Moreover, fibre guide channels, which are formed
by intermediate pieces corresponding to the intermediate pieces 47 according to

Figures 4 and 5, are indicated by the reference numeral 47a.

The exemplary embodiment according to Figure 6b differs from that according to
Figure 6a in that the insertion parts 56 and 63 are fastened 1o be able to pivot instead
of being displaceable on the partition wall 26. For this, a pivot point 134, by means of
which a support arm 132 is disposed to pivot (azrow a) on the partition wall 26 and
which is detachably fastened to this by means of a screw 133 or the like, is provided
on the underside of the partition wall 26. Moreover, a pivot point 134, by means of
which a support arm 135 is disposed to pivot {arrow b) on the insertion part 63 and
which 1s detachably connected to this by means of a screw 136 or the like, is provided

on the underside of the insertion part 63. The insertion past 56 is fastened to 2 part of



A preferred embodiment is proposed in Figures 10b, Il b, 12b that results in a larger angle of wrap W
on pairs IMIL In contrast to the first varjant (Figures 10a. Ha 12a) only one belt wheel ZR1 is present.

Thus, the following angles of wrap W result, deplending on the number of knitting systems: Pairs
Number of hitting systems 48 72 96 1 30 20 15 %O

the support arma 135 projecting beyond the insertion part 63 in the direction of
franspori of the fibre. The arrangement is selected overall in such a manner that by
reieasing the screw 133 both insertion parts 63 and 56 can be pivoted jointly in the
direction of arrow g by means of the support arm 132, The apron assemblies 64 are
additionally accessible by releasing the screw 136, In addition, both insertion parts 56

and 63 can be opened relative to one another.

Apart from this, Figure 6b also more clearly shows an exemplary rotatable mounting
of the drive shafts 51, 34, 66 and 70 by means of bearings 137 to 140 fastened to the
partition wall 26 as well as a possible configuration of the couplings 40 (Figures 5 and
6a). In the exemplary embodiment, these contain coupling pias 75 on one side that sit
on front ends of mtermediate shafts 141, 142 running to the bevel gears 67, 68.
Coupling pins for the drafting rollers 143 are also provided. On the other side, the
couplings 40 contain coupling bushes 76 adapted to the coupling pins 75 configured
at front ends of the associated drive shafts 51, 66 and 7. The arrangement is
additionally seiected such that a pivoting or displacement movement of the insertion
parts 56, 63 in the direction of the arrows g, b or arrows X, z automatically leads to a

separation or engagement of the respectively associated coupling parts 75, 76.

The drive shafts 51 and 66 and the spur gears 30, 32 of the spur gear stage are

preferably arranged in a fibre-tight manner in a housing fastened 1o the partition wall
26.

It is understood that the drafting devices §, Ba and 8b explained on the basis of
Figures 3 to 6b only represent preferred exemplary embediments. Alternatively, other
drafting devices can also be provided, i particular 5-roller drafting devices, wherein
it is possible by means of couplings 40 (Figure 5) and gears 67, 68 (Figure 6) or
similar structural parts to arrange al} drive shafts vertically and substantially above the

partition wali 26 regardless of whether the associated drafiing rollers are arranged

vertically or horizontally.

The drive shaft 54 is short in configuration compared to the drive shafis 51 and 66.

Since the drive shaft 53 rotates at high speed in relation o drive shaft 51, the kinetic



20 15' 1V 15 10 7.5 Moreover, as Figure 12b shows, a spur gear 90a is fastened to the drive shaft 51
here, which meshes with a spur gear 90b that sits on the drive shaft 66 (Figure 6al. While pairs Il and
[Il are only driven by means of a single belt wheel ZR 1l/11l 1 as a result of this, this variant allows an
angle of wrap W that is double in size. Taking intd consideration a sufficiently large angle of wrap W
for pairs II/11l, only a low number of knitting systems (e.g. 48 systems) is preferably conceivable for the

first drive vagiaity TheReeonehyatiartisnpreferieeinihe masrefamlatass apmber of knitting systems
(e.g. 72 or 96 systems%,%he structure of a drafting device group with gears according to Figures 12a

and 12b togSHFEFRIH B“RESSEction thereof with partition wall segments 26a will now be explained in
more detail in Figures 12c to 12g. Figure 12c shows the drive of pairs L The toothed belt 92 drives the
belt wheel ZR1, which sits on the drive shaft 70. The.coupling 40 transfers the torque to an
intermediateg\sf?'n%%ﬂafj %%Iﬁ g§§%ﬁé’ﬁ?§%§f%ﬁ%ﬁ‘i‘?3ﬁ%‘?eﬂ‘%‘?ﬁg§ 87y %’i‘é\gt e'&V8 year stage 68 and
a spur gear $tagiedata,:8dvb te pdirs dnffoevy. cbhenpardition avall-2Gadiesibetwber: these and separates
the drive fro%\%gg{)@bgl%gééiqgwg parts. The gearbox 97 is detachably associated with the partition 24
wall 26a (can be pulled out or pivoted). This arrangement is the same for both variants. Figures 12d
and 12e show the drive of pairs Il/lll according to the first variant (Figure 12a). The toothed belt 95

drives a belt yheehZ Bwhich. siis-Athe.Ar¥eshaltis preferably used for a 3-roller drafting

device according to Figure 5. The insertion part 56 includes an H-shaped housing 71
n front view, which is provided on the outer sides with long legs 71a with screw
holes, threaded holes 72 or the like. Drafting rollers 45a, 45b (= bottom rollers) are
rotatably disposed in a crossbar T1b of the H-shaped housing 71. These have
resiliently associated drafting rollers 73a, 73b (= top rollers) also dispesed in the
crossbar 715 at the top and bottom. Moreover, deflection elements 74 (reversing rails)
for the upper and lower drafting device are adjustably fastened to the crosshar 71b to

guide the aprons 482, 48b in a known manner,

Figure 7a additionally shows that the drafting roller 45a or its shaft, for example, is
configured to be axially longer than the adjacent drafting rolier 732 or its shaft and.
for example, projects above the upper side of the legs 71a with & square or hexagonal
coupling pin 75, for example, in accordance with Figure 6b. In accordance with
Figure 6b, this coupling pin 75 positively cooperates with the coupling bush 76 open
towards it, which is fastened to the lower end of the drive shaft 51 associated with this
apron assembly, is also square or hexagonal, for example, and is intended to receive
the coupling pin 75 in a rotationally fixed manner. Thus, if the insertion part 56
configared in accordance with Figure 7a, for example, is pivoted or pulled downwards
from the partition wall 26, the parts 75 and 76, which represent the couplings 40
indicated schematically in Figures 5 and 6a, are automatically separated from one
another. On the other hand, the arrangement is such that when the insertion part 56 is
moved towards the partition wall 26 the coupling pin 73 automatically enters the
coupling bush 76 and thus connects the apron assembly to the associated drive shaft
51, After the insertion part 56 is laid against the partition wall 26, it is fastened, e.g.
with fastening screws 133, 136 (Figure 6b), by means of cooperating resilient catch

elements or similar,



51. The coupling 40 transfers the torque to an intermediate shaft 143, which is part of pair Ill. The
intermediate shaft 143 is disposed in the insertion part 56. The spur gear 50, which meshes with the
spur gear 52 on the drive shaft 51, sits on the drive shaft 66. The torque M1 is branched here - see

" also Figure 11a. The spur gears 50 and 52 have Ifefined the folding drafting operation. The torque of
gear 52 is transferred by means of the drive shaft 66 and a further coupling 40 to the intermediate
shaft 141, whiehiransistefiniaraue i healinil {oud by means ofa hevel degyr stage 67 and a
spur gear stage 93a, 93b. The partition wall 26a separates the drive from fibre-guiding parts. The
insertion pari&sidHdigearesing riakoatiameted as insertion part 63 in Figure 6b) are detachably
associated with the partition wall 26a. Four pairs Il and two pairs Il are covered with this arranuement.
The missing two pairs ]Il have a separate drive with respect to the tangential belt 95 - see Figures lla

and 12a. The SriRSrY SHARRSHRETS S HitRsrea 28¢ Rbcerdiidieg fitfiire dodatte drive is

performed byha iangentiakels 453 whickHevessHTr:bell whaslLR WMilleT benioruesisdirected by
means of the d%}{e,shaft Ii%éand by means of the coupling 40 to drafting roller 143 (Figure 6b) or

drafting rollef 8 (E?éluvfgl a). This is disposed in the insertion part 56. Figure 12f shows the drive and
the mounting of pairs IV. This is the same for both variants (Figures 12a and 12b). The two pairs IV 1
and IV 2 aregounted and drivan separately, but are otherwise identical in_gesign. The tangential belt
96 drives a belt Whegj ZR Ig//%ﬁ\?v 'igﬁlgsil%sf%%é%leae rive aslhga#gzel “étn %éilﬁr%%éﬁrfs the bottom feed rollers
165 or pair IV. The drive shaft 54 is disposed in the bearing 138, which is fixedly connected to the
partiion wallig8i26a{fionce, 60). Flus d2gshausdissliucliie shIB e ioupd LL/1LL for the

second variant according to Figures 10b/1 16/12b. This corresponds to the gear shown in Figure 12d.
In addition, tRESHHY G e RAYE VO£ VOB e VRiguHS 1opyasprdstrt, irhmetidividesiabe 25 torque - M2
-in Figure 1 IlneThe-lett spusaerrftn-o©f stage 90a, 90b is shown rotated 900 out of the plane of the
drawing for reasons of clarity, since it would otherwise not be visible in the side view according to
arrow v (Figure 12b). Figure 12b shows the entire arrangement in an angled view. Thus all pairs 11/111
(four) are drilethby=gesintledoaliiwhaetZRH7tH, whicharasdlteincassutficiently Jarge @ngle of wrap. The
described exgg;bplaarg/ §m%g9i‘;vnﬁntt%s O\],A_{.'[ha accorﬁ}in Egthe 'nvemr\}glon he drive units are arranged
above the pattition wall 26 and the e gudivy da |?'f§e RRFLBRIBW L BR#BRYTAN or below the

respective partition walbsedmentsizéand hevadvescomnits inblukd@-noparticuldr paRysand toothed belt

wheels, the give;(toothed) ] Itting: ' 1 and the drive motors provided for them or the
like accordinq{%%gqlléiguresgS)%\]Er%f 9.1n o%%ﬁ%ﬁ%ﬁcgéegﬁluéga%abgétgn sc,jl;@é%uﬁg ﬁ?g@stﬁ‘g@%ﬁerent spur gear
stages 90, 91'81/@ 93as well as the bevel gears (e.g. 67, 68) are arranged above or below the partition
wall, as expedient, and in a separate gearbox (e.g. 97) if necessary. Moreover, it is understood that
the drive shafts (e.g. 54 in Figure 6b) can project through the partition wall 26 or partition wall
segments 265, BhtPERH 1iF SREEIBMH R ARStERBOVE IHE faRigwisa falrps Shercerfiunave the function of
a drive shaftshti ihexfusietioniofracdrafting:-sallesipir sectiopriagatad below the partition wall 26, 26a, or
can be provided with regions that form the drafting rollers (cf. e.g. Figure 12f). Otherwise it is clear that
in accordance with the above description it is always only the so-called bottom rollers that are driven

- by the differénttilraftingfiokeiophlrstdtoidi, dutienc s the:spiealleshinurelleraamdapplied against these

“by means of press-ar like and.are therefore entrained. by tk boItq rollers by friction.
However, sin@gyﬁtﬁeﬁég%%a%e%%ﬁo%olnr% er%ﬁélrga oargb%h%sa? ﬁ%gsﬁ'gﬁ‘%gr%gagr?ﬁ Stﬁlérg%)?@é?lféd top rollers do not
lie at the topifrthécefermplasredibpdirhants, thelbetborsirg|3ts srenprefetab by seferredhto as the driving

drafting rollers gl dharapialiels s the.iven dplng RS, 1 0. flvehe v pells 92, 95 and 96

three drive mators 80 according to Figure 8 are used, their output speeds being Selected such that a

desired drafti5AHjEEd Bethesmtrioraer Hamae beipippiedibe maded Asaofabehoesingxtremely
economical dnivgwnite28:iS1ereateshinagsosiation g\fj@pamfg@ggé_of ten gear or bevel gear wheels per
drafting device arrangement (Figures 10a to 12a) or twelve gear or bevel wheels (Figure 10b to 12b)
and because of the circumstance that these are only needed to drive comparatively slow-running
drafting rollers ravpictiveniadfies: thelssesabinexpensivergeniardaevel geabuheels, 24esuch drive units
are required for.a circular, knitting machine with 96 knitting systems. Moreover, the advantage results
that with praé%ﬁ:fglffﬁf g%ﬁi%:%ﬂ g’tﬁj% ﬁlr%afne%' Yécn S Kt SF?%: Wﬁf&é’wﬂ%ﬁ.g"? % 48 knitting systems
can also be eperapendiyepibviding thersegrdéntd D6 aewdthiapceirteBpeondingly Sower number of drafting
rollers. Figure 13 shows a schematic plan view onto the partition wall 26, which is made up completely
of segments 26a or is also configured in one piece, here in a circular ring shape, with a plurality of
pulleys 77, two tension rollers 84, drive motors housed in a housing 99, which drive the drive belts 92
and 95, and the concealed drafting devices 8b. Moreover, Figure 13 shows a variant in that the drive
belt 96 for the feed rollers 65 lies directly against a pulley 100 located opposite it, which in turn
according to Figure 8 sets the other pulleys of the feed rollers in rotation via a second drive belt. Since
this relates to very rapidly rotating drafting rollers, which are driven, for example, at speeds of 2000

rpm to 4000 rpm, the pulley 100 is preferably provided with three sections arranged coaxially one
abhnve the othear one of which arilidec the drivie healt OA AbhiittinAa anainet the nthar h'wo ceactinne area hwwn



segments 26b and furthermore differs from all the exemplary embodiments described hitherto in that it
has a 5-roller drafting device 8c with two superposed paths for the fibre material. The partition, wall
segment 26b according to Figures 15 and 16 is likewise substantially trapezoid in configuration and in
the region of the feeder 43a, 43b is provided with & long outer edge 105a that lies opposite a shorter
inner edge 105b. A first side edge 105c is provided with a concave recess 106, whereas a second side

edge 105d hag aeenuex@tachment tedpiitys 48, shapeshsuehmal it diis-gxagtly into the recess 106.

Therefore if two or more segments 26b according to Figure 17 are arranged next to one another with
their side edgBSIMTEH ThEGAHERFIBHEAD PRV AR RRELREAEHES6D respectively positions itself in the
recess 106 of an adjacent segment 26b, so that the segments 26b can be laid next to one another in a
fibre-tight arrangement in the manner af the slices.of a cake .in.a similar manner.to Figures 10 and 11
i order 10 G TR B AR O WS, ECHES FUESPEBGOR S8 he purpose of the
attachment itiis34ormeiampleiriorariarfijed Beplll ey ZidithersiichibygbFiguresk6diaks Figure 15 further
shows, adjoini g feeder rafti iC. aph S two ctive pairs 1 and Il of
drafting rolleyre)é] J{g&f ;ﬁ%%%ﬁ%ﬁ%é‘%%ﬂ%ﬁ%%@%%%ﬁ’ \i%f%lc %%)gr}%asfg%ﬁgstglfﬁgs&iﬂing rollers 61
and 62 accopdimigzs Figurkedosinard aaeagedhvattidally indrsatiofharzontsi§h. Mbidover, two
respective pgirs. )i and V. qf drafting, device sloments g Rigsent that, like in Figure 6, form two apron
assemblies 64 located one on top of the other with drafting rollers 110 and two feed rollers 65 located
one on top of the other. While the rollers 108a, 1 09a, 65a and the apron assemblies 64a are forcibly

driven, their agsaEiateckerafting meders 1080Lnta%Mbaand 2NERASIBMPIeS-H4 are the respective

driven drafting device elements, An additional pair V of drafting device elements consisting of
orizontally AHAREAUF APAFBEENErL 14 101 QSFRLHVER) Fitvie DERN NG Uiafting device pairs |
~and lll. In this:éiasedthe ratios are selected such that the rollers 109 and 111 form a folding zone in the
sense of the folding zone between the drafting rollers 62 and apron assemblies 64 according to Figure
6, in that e g the feed width of the sliver in the nip line of the rollers 109a, 109b is set to 16 mm and the
spacing of thEnigrdifteg hetwe &f thighoteny D0¥z, 108 itk lieis setdomplbdut 88mm, so that a
W-shaped fold res nd the. sliver leaving the. rallers, 111 only width-of approximately 4
mm. On the %)%ﬁgr ﬁiétia% %% s%a’qing b%rtlillvggn the Er%p ilﬁ'egh (])EE ?gﬁg?sg %??L%naé%o? e?lsglloa, 110h of the
apron assenibliesBlEosabhaperdgtiabval 30 mive ebinpiras i82he sliver that is still only approximately 4
mm is adjusted to be so large that no new fold occurs here, The exemplary embodiment according to
Figures 15 to 21 has the advantage above all that only a drive bevel gear is required to drive the
drafting rollerdd FECEiRBEHHE Sxs RN BRI ARG Yolers Ahs BRrapyet femieany. during
operation angareveannestedy forexamplecMaithencauplings: 18 /Grdniguse, Bl Qihenwise the
exemplary eggm iment according to Figures 15.to 21 corresponds substantially to the exemplary
embodiment ﬁ‘cggﬁﬁﬁé%% “gélg'i%l A AR HeFad e d%&f%%e%?é?%epﬁ%ﬁlﬁ&als are used for
-the same parts. This applies above all to the drive units with the pulleys 77 also present in Figures 15
to 21. It is alsg_evident fr. igure 15 in ticular that the driven drafti ollers 1.08b and 109b can
e mounted SRl Bro ey e e e A B e together

- with these whererrseelssanyoFihbHiporitrés 1Rl tashdwé trmdinikedpingwitte the above description
at least the diaftipgeliersakRaiks B Meaday-aie Risierably mouniaginuligyinsertion parts 112

and 113 detachably fastened to the segment 26b. All the insertion parts 112, 113 are in inserted
operating statelFsFigUreEss Eifurad Obsbheriste ansreribinl rrsiohipad eI e downwards, and

Figure 20 shayus naeriiandoartshidipuled.dawmwatds:Alematvelyeinstensh of inihe dasertion part 112
the feed rollers 65a, 65b can also be fixedly fastened to the partition wall segment 26b, as indicated by
broken lines FPRRFTAR Y, REHHLCRIMGELF 7Y dSTAHU HETUHHER RS irE B atespective nozzle
assembly 59s¢iisasirdicated: icokigusestitvand-ddrant: iruRiguresa Siterdl, deprefenably arranged

behind each g?é{i Pf 1Ieelgél.1 roIIershiirg1 St%eaﬁrﬁ:@s ort di{gc’tlﬁ?{? of the fibres. This nozzle }aa}ssgmbly 59 can

CUIING 1T & > together Sans ol a respective tangent :
also be conflguretfras an imsertion part tha Gan He pu g6t cfownw%rﬁlts, WhIEH 1€%4R6Wn in pulled out

state in Figurdri2g. v2fch has a drive motor and a drive belt tangentially surrounding all associated
pulleys {e.g. PCT WO 2007/0931-66, Figure 11). As a result of this, however, there
would be the disadvantage that with the presence of a great many drafting devices, the
associated pulievs 50, 53, 55 and 69 would respectively only be wrapped by

tangential belts abutting against them at a comparatively smail angle of wrap.



In the case of disturbances such as lapping etc., all fibre-guiding function elements can be cleaned by
pulling the respective holder or by pivoting the respective top rollers (e.g. 108b). The insertion part 112
configured as apron holder is configured to be adjustable in its fine geometry (forward hang, lag,
- position of the reversing rail for the aprons). Thelégne geometry changes or must be adapted if the
material properties of the fibres to he processed make this necessary. According to the invention, the
procedure f%&&%@%@fﬁé%@gmﬁﬁ&u@m&hﬁigi%&fa@a%ﬁ&%&éiBf»‘tﬁ@gin&;i% gapducted on an
individual knitting system, which can be part of the so-called spinning knitting machine or is operated
separately. i?i?f%qgﬁéﬁ}mmw%w&@dtﬂéﬁ fHBICaRig PHrTEs e REMBRETRS S gauge”. All apron
insertion partsodikZeareihenatiusied ihthe:determined dipgnsionsiouisida dbegirgylar knitting

machine and are t inserted into this.. This prqocedure allows a high resetting speed to be achieved
while at the g%%%‘{}ﬁ%sré?a?ﬁ’fﬂﬂﬂﬁidm%ﬁ?ﬁﬁwt aﬁﬁé\{i@eﬁ%%@ﬁﬁﬁ% Sfocess. The nozzle
assemblies 5&dnefudesinpanticitardhéncormpressed, lalastvantd suatiquiailcangdusting means necessary
for spinning wit spinning devices 21 (Figure 2). Details of the nozzle assembly 59 and a preferred
air conductin%h%é%%é %r%j‘}l%gll%lg%a §E%8?%§ﬁ%% )(/: |an‘—nﬁgﬂJrceoél ik (e)dg%éfé’fjreexse 59%23 show a nozzle
assembly SEmltichinatfabhad totitie Partition datk26jmosidenyitom Figopa#soffesd rollers 115
arranged ong.gp, fop of the other are located below the partition wall 26. The nozzles or twist elements
22 (Figure 2) of the subsequent spinning devices 21 project into the gusset of the feed roller pairs 115
and connect to a compressed air supply 116 (pti) active through the partition wall 26. A blast air slot

117 (Figure 23).60RNREHAY fua: AR, i sQureer 1o-4pR)Via a blast alrdugt di&.projecting through the
partition wall 26 is located at each work locatign. Air exits from the blast air slots 117 and swirls fibres

‘and fibre paftRIEEHRHRY ST ace 5rE PoIRirPair a2 devthst fHELR A e GBniBled in associated

- suction channelsdi2Gtandrthieuhextaciof thibesh?d eQnECter do @-suetion seataes (pu). 30 quantity
of air per uni# }imeﬁ:j tbflian can be ischar&e;dd}frqm t%e ) tion_%h nnels 120. The blaﬁt air channels and
also associated Bladt Air SIOreT1 7 ARG the Contp IS 88U S0 BIN A I AR & DTS nozzle
assembly 5%oragedconmectediio this: e ndzziei essanitiyscdis delaehabheetmivacted to the partition
surface 26, h in FHaure 21.in i r. The arrangement of blast air slots 117, suction
channels 12%%%16(}% vme%!t}ﬁ ﬂ%ﬁdg%gﬁﬁd%ﬁl%%}gaﬂgvl\}iscgg %Sggﬁ%toeuﬁ)u fsrgéd?h?g\gaalc}%vﬁemgé%ieved with
extremely loRvSiemrie &8 wir fper drvtinidiforblascaibandlbstion aie. sTite qerbdubtibn safety increases
as a result ofdhis. [hig applins bpth iR AHANGRMRAGE WD SR QReeshectivg.spinning device 21

(Fie-tires 22, 23) and to those with a plurality of spinning devices 21 connected one behind the other

(Figure 24). TREHVEREGIPIS iBtTebtrited tBitbsabatinse B xemphaprdamsddiments that can be
mrc])dirf]ied Iin ac%ﬁﬁ@i&xﬂiﬂ@%ﬁ-i@i@@@@ﬁ@%ﬂ@gﬁ@ﬂ@‘éj@;ﬂi@ ﬁmﬂéi@,smtm%%%ﬁ;@geaﬁc@ad :nserr:ion pans,
which only represent. examples that can be deviated from in a variety of ways. In particular, the
insertion pzatr(;@r %53%?%?8%%&%@?’ STTAAAYS thardis %?St%ﬁ@éﬁ%heiﬁqﬁ?ﬂ@}ﬂ fail to press the
driven rollerssanebaiprbinsretientlyidr prenhaticaltyl dgamnseitss diving: ratigis«andapgons during
operation. Above all for function parts further %a?y Uﬁ%tgg‘ centre xis of tiée ccilrgu%ar knitting
machine, insertion parts that can be pulled ou fatera y could also e additional prb\%rded. In addition, it
- is clear that ttrufeietiorepbirsctintiehustabetrtizintaimed ddopossitoljerist bel dpladed on a frequent
basis are prefgrablymounted,on.orin4he Rivefing RIess DS, Iaserion nafts el n such a way that
they can be easily replaced when these are in open positiofi. For this, it is recommended to dispose
the rollers anty B&fidipH ste e meTee ! raainsTigarR Ry whelddivdhipussiitenateily one end
(cantilevered)-anghtorarangasthein free, endsatthe battam Ortg the side. s that,al legst the aprons

can be removed after pivoting or pulling out the press arms, insertion parts etc. that can be configured
as desired toWadsHEHER ERal Bt HE TR YOIRERE idredives balis degedtoeddrive and gear
elements alsg mahariepresenppliefesed@xamples derrticuni idsrecommented taieauple at least
the very quick-runnin%{FegNrollers ge. 65?2@ Fﬂ%lfre 6), drive shafts andﬁglleys (e.g. 54,55 in Figure
6), which are as -~ Short &s PoSSBRE T tRe d%idi UiretHoH AR are 88 FighE iN OFa&HYS keep the moving
masses low diid éRable quickracdeleratisspand abbive alithrakindgsanesses. In place of 31 toothed
belts and toothed pulleys, for example, chain gears with drive chains and corresponding chain wheels
and/or other elements can also be provided, and the spur gears 50, 52 etc. can be replaced by belt
drives, for exafilesied heskoipén¢suptizscoanide worntig anddift & differeat svay ithan represented.
For example hosjzopialis affanged drafiing daviea Slementsican. alse counled-igythe drive units by

means of helical gear stages. It is additionally clear that the drafting rollers are preferably provided with
the usual co&gaosT 3t WGl FFERHT R sl HiERS ST feiHBa Gt Snisrshrl tIarticular are
expediently provided with flexible coatings. Moreover, quick-release closure elements, which allow the
different structural parts to be released with simple manual actions, are preferably suitable for
mounting the drafting device arrangements and/or the insertion parts on the underside of the partition
wall. The shapes of the partition walls and partition wall segments can also be selected differently,

depending on the individual case and the circular knitting machine used, in particular can be adapted
+tn the deciaon of the recnectivie circiilar knittina machine Einallvy it ie 1inderctnnd that the differant



Claims 1.Circular knitting machine for the production of knitted goods by at least partially using fibre
materials, including a machine axis, a multiplicity of knitting systems distributed around the machine
axis, drafting devices having drafting rollers to feed the fibre materials at least to some of these knitting
systems and drive units actively connected to assbciated drafting rollers to drive the drafting rollers,
characterised in that a fibre-tight partition wall is provided, which is arranged transversely to the
machine axi aftir ' ' [F low this partition ﬁL d the drive units being
arranged ab%t\%%qgﬁg %%ﬁy\%ﬁ?@@%&g%@o%% é%%%‘iﬁgﬁ%ggc%%gawraﬁaifr% er}({")zﬁ?auf‘)gethrough the
partition wal et anikisiem domzahins e ofdisgeosstaimnté;wisarhctenised, ihdhatiyincludes a base or

cam plate angd the paitionwallis, syYpRQrte .multiplicity of suppagt columns, which are distributed
around the machine axis ar% argjsupportec%1 éj% f%égb&%é%%%nﬁ%spﬁﬂg ér%c)irlg?{agﬁﬁtﬁé ground. 3. Circular
knitting machiwe iace8idien woletaineritorsg peharattatives vehattheéhpartitiong wedtisgrrounds the

machine axis 5 N Ehaps AL enlsallé- i an kting maghNg ALCokding ipane of claims 1 to

3, characterised in that the partition wall ‘containsa mu tlpTlg:lty of segr‘ﬁents_lylng against one another
in a fibre-tigRtSFARGSHERTH HE Preaptcralbgirestiohe sidtiroater kil imatnine according to one of

claims 1 to 4nghiafacteriseshindhal tar pretiianwaliis pravided Qp.its HBRESSIdRWithza substantially
closed covering surrounding one of the drive units. 33 6. Circular knitting machine according to claim
5, characteri?%%r?ﬁsﬂ%ﬁwg%&? RHESES S0P pIRHIEHEL B d8 GerRg dlve irebrojecting in the direction
of the machine axis. 7. Circular knitting machine according to one of claims 1 to 6, characterised in

that the draftipg, devices have shafts.arranged parallel to the machine, axis for each pair of feed rollers
in the installgg%té?%? % Bifaéﬁi%} kRt g‘gfgrﬁghcﬁr%f‘agg ?%iﬁ’é’ﬁton%%nﬁf URHSHS 7, characterised in
that the drafiispdevitéshagedbsoGiateth 5 lotionishanndls fordfibredisdhasgedanc suction channels
for dirt ragmepis, ALig. suclioh £hanpels arecannadied (oA cequial eiaptor. 9. Circular knitting

[ ( in that '

machine according to one of claims 1 t6°8, characterise e dlgg?tll%g dévices are configured as
double draftifigsdessides Mtehde adorahe parasief headl ehas|easttvwodesigedtiviifipre materials. 10.

Circular knitipg-paachingacaardingte-0reafchins L8 Svrhatactgsedin that it contains at least one

drafting device arrangement, which has two superposed drafting devices and two further drafting

devices parafiel At &R RER HERY CBREBFCaT Ve Ereriatee g tBirri raelsaitint group has

horizontal shafisiangeth i deaing g mpRaskier isalk shaftsstapding-paraliel t.dhe machine axis.
11. Circular knittin rr&?c ine acco?'%i%{%%g%%of claimfs 1 to 10, characterised in that the drafting

rollers are arranged at (et pakia AP G 5 d bk EbRPEbAEERE to the partition

wall by meansiofteefptingsvided that the respective pulleys each have an associated auxiliary or
contact roller 85, which is laid against the toothed belts 78 and &3 from the outside
and presses these agamst the pulleys 77 and 81 respectively, If necessary, the
auxiliary rollers 83, like pulleys 77, can be configured as double rollers in the sensé of
Figure 9. Moreover, the auxiliary rollers 85 preferably lie either on the respective
drive belt {e.g. 78) at the precise point where this abuts against the respective puliey
77 (Figure 9a} or at a location (Figure 9b) lying a short distance (e.g. by two teeth at
most) in front of this in order to prevent the said damaging alternating bending
movement. Since the auxiliary rollers 85 should only ensure that the teeth of the
puileys and the drive belt remain in engagement, it is generally sufficient fo place the
auxiliary rollers 85 opposite the pulleys 77, 81 at a short radial distance, i.e. without

any direct contact.

Figures 10a to 12a and Figures 10b to 12b show a trapezoid partition wall segment
26a as well as two variants of a drafting device arrangement mounted on this segment

26a including the associated drive unit. The drive unit according to Figures 10a to 122



12. Circular knitting machine according to claim 11, characterised in that at least one insertion part is
configured in a cross shape, and with drafting devices located in four quadrants thereof, wherein the
insertion part is arranged to pivot on a further insertion part by means of a support arm. 34 13.
Circular knitting machine according to-claim 12, haracterised in that at least one drafting device has a
first insertion part disposed to pivot directly on the partition wall by means of a support arm and a first

pivot point apg:a seeandRsREion RALL CRNBISRIO.G kst inserion-nasL o Aivol Ry means of a

support arm and a second pivot pint, wherein the second pivot point is arranged on a front lower

corner of théRAERTSEhssHabane dviermarknitm i asteninetbeEbreinydBone6éditns 1 to 13,

characterisegrinthaddbR divenits aressaniiguied agtangentialdeltarivessand alilgast one drive unit
for withdrawal rollers of the drafting devices contains at least a first and a second drive belt and also a

multiplicity o G8VEE RIFSHE A E R o IME R §5KiRR BRI SmGE S BRI machine axis and

which have aiideastinartipllvsupearpased fistantdsepondsecions whereirsshefigst dive belt
tangentially surrounds the first sections of a first part of the pulleys and the second drive belt
tangentially STAGTHES S Seh et SR S S S BT LSS oo EciaP kg
machine accordmgtechiire idnoharbdterised i thakthadirstadeiverbeiti atsorswiiounds: a drive pulley of
a drive motos, he seq driye Relt also sur nsj or 2clively tangentially and
without alterﬁftfi}ﬂr%%grﬁn%g%%. éﬁ%u?ar?ﬁ%%ﬁngﬁ%?cﬁr%%c%é%ﬁ% k[%ljéfggﬁgﬁé4r§f’f , Characterised in

that at least §srperpheiel putelerniive Windsstn ardd ausil iy vollépidrthecfadiaem/orisecond drive
belts, wherein theauxilian.Lolienis aitanged.abihe Siaming pRIRLET deespestivefiive belt or ata

short distance in front of this. 17. Circular knitting machine according to one of claims 1 to 16,
characterised et PR T EHES AOUPeEhis BT BRPSre atet st BeiritriHbasEReaWal rollers of the

-drafting deviggs va sRspe elderBPRZIB-ASSERmbl Wi thAi Bliowen 3orantspetian s¥stem is fastened on the
partition wall, which contair:ﬁgpl wer and suction openings associated with the withdrawal roller pairs.

Abstract A ciﬂ&%ﬁ?wﬁﬂ’i’ﬁﬁn e A5 S FOUBHSR bt #ilted goods by at least partially using fibre

materials is described. The circular knitting machine includes drafting devices (8b) associated with the

individual knitting systems.(6) to feed and attenyate slivers 1(5)2 flyer frame sliyers or the like, and also
e units (26) BB S LS UE 10 lre Ch s dbOreee By ACBAARES fhe mention. the
drafting devieesh(8garerarfangenbetowahnd dheithivéevinits:(28)arerdrrangedoabiowenh partition and

mourning wall &L REpAfaling. e n a-Rte Jobf ananasmenkhergn hieaiiieqinits (28) are
coupled to drafting rollers (35, 36) of the drafting devices (8b) through thé partition and mounting wall
(26) (Figure 8) two lower roller pairs are visible in the bottom view according to Figures 10z,

10b. Each drafting device 8b therefore includes two pairs I of feed roliers 61, which
with the rollers 62 of two further drafting roller pairs 1 form a respective pre-drafting
zene (6- 1o 10-fold draft}. There then follows a respective apron assembly 64, which
together with the drafting devices 62 of pairs II each form a folding zone (10% draft)
and of which onlty drafting rollers 88 are shown in Figures 12a, 12b, but without
associated aprons 89 (Figures 10a, 10b), to simplify the drawing. The withdrawal
rofters 65 form the end, these each forming a main drafiing field (e.g. 20~ to 30-fold
draft) with the apron assemblies 64 and with a respective nozzie assembly 59 possibiy
following (cf. Figure 6 in each case). As Figures 12a and 12b show in particular, for
sach segment 26a two such drafting devices 8b are connected next 1o each other to
form a drafting device arrengement, which delivers the fibre materials required for
four knitting systems, and are connected to one another by common drive elements.
The bottom rollers or driving rollers are respectively shown shaded in Figures 10a,
10b and 11e, 11b. In accordance with the above deseription this also concerns so-

called folding drafting devices, in which the rollers of pairs T and II are arranged
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perpendicularly to those of pairs TIf and 1V, so that the fibre materials are folded

between the drafting rollers of pairs I and II in a characteristic manner.
Such drafting devices 8b are suitable in particular for processing drafter siiver.

The representation according to Figures 10a and 10b relates to four folding drafting
devices that form an assembly - see also Figures 6a and 6b. Two folding drafting
devices are respectively arranged one above the other on either side of a plane of

symmetry 98.

The drafting in the folding zone (pairs IV/IIT) is slight. It is determined by
transmission. The drafting actions of the pre-draft zone and the main draft zone are
freely selectable. Thus, three synchronous motors are necessary to drive all the

drafting devices.

Figures 10z and 10b additionally show a gearbox 97, which sits directly on the
partition wali segment 26a by means of the support arm 132 (Figure 6b) with the
pivot point 131, The rollers 61 and 62 of pairs /1T project from the gearbox 97 on
both sides. The surrounding structural parts according to Figure 6a such as e.g. the

fibre guide channels 47a etc. are not shown.

Located at the bottom on the gearbox 97 is the pivot point 134, to which the suppoit
arm is articulated, which supports the insertion part 56 that includes the apron

assembly (pair [1I} (cf. Figure 6b).

The drafting roliers 65 or their shafts project through the partition wall 26a (cf, Figure
6b) and following them is a respective nozzle assembly 59 containing the spinning

and auxiliary elements,

The driven rollers are shown shaded in Figures 10a and 10b. The difference in
configurations according to Figures 10a and 10b lies in the position of the driven
rolers of pairs III in relation to the plane of symmetry 98. This is associated with the
different arrangement of the drive elements of pairs IV/III that are located above the

partition wall segments 26a. The different arrangement of the drive elements is shown
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in Figures 11a, 110 and 12a, 12b. The reason for this lies in the magnitude of the

driving torqués, which occur with different numbers of knitting systems.

The necessary driving torques for the pairs I and IV are low. Only the bearing friction
must essentially be overcome. The fibre material to be drafted only takes a negligible

power. The necessary driving torque for pairs IVITT is substantiaily higher, since the

aprons generate a braking moment.

Figures 11z and 11b each show a plan view onio a partition wall segment 26a. The
torque for pairs I is transferred by means of a tangential belt 92 and a belt wheel ZR1,

which corresponds to the pulley 69 in Figure 6a.

in the variant according to Figures 11a and 12a, the torque for pairs I/ is
transferred by means of a tangential belt 95 to belt wheels ZR I/III 1 and ZR TI/HI 2,
which cotrespond to the pulleys 53 in Figure 6a. The belt wheel ZR II/I11 1 feeds pairs
I (left) directly and pairs II via an intermediate gear with the spur gears 50 and 52
according to Figure 6a. The torgue fiow is indicated by a double arrow M1 in Figure

11a. Pairs Il (right) are fed directly by belt wheel ZR TI/TII 2.

Pairs TV respectively receive the torque via a tangential belt 96, against which belt
wheels ZRIV | and ZR TV 2 abut, which respectively feed the associated pairs IV and

correspond fo the pulleys 55 in Figure 6a.

The angles of wrap W (Figure 11a} are particularly critical for the drive of pairs I/ILL
For the first variant according to Figures 10a/11a/12a, the foliowing angles of wrap W

result, depending on the nurmber of knitting systems:

Pairs Number of knitting systems

48 72 96
I | 30° 20° 15°
II/HI 15¢ 100 7.5¢

v 15° 10° 7.5¢
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The angle of wrap W is too small for pairs I/1IT with a higher number of systems to
transfer the high power necessary, and therefore the second variant according to

Figures 10b, 11h, 12b is suggested for this purpose.

A preferred embodiment is proposed in Figures 10b, 11b, 12b that results in a larger
angle of wrap W on pairs I/IIL, In conirast to the first variamt (Figures 10a, 11a, 12a)
only one belt wheel ZR IVII 1 is present. Thus, the following angles of wrap W

result, depending on the number of knitting systems:

Pairs Number of knitting systems

48 72 96
I 30° 20° 15°
T 30° 20° 15¢
v 15° 10° 7.5°

Moreover, as Figure 12b shows, 2 spur gear 90a is fastened to the drive shaft 51 here,
which meshes with a spur gear 90b that sits on the drive shaft 66 (Figure 6a). While
pairs I and Ii] are only driven by means of a single belt wheel ZR IV 1 as a result

‘of this, this variant allows an angle of wrap W that is double in size.

Taking into consideration a sufficiently large angle of wrap W for pairs IV/III, only a
low number of knitting systems (e.g. 48 systems) is preferablv conceivable for the
first drive variant. The second variant is preferred in the case of a larger number of

knitting systems {e.g. 72 or 96 systems).

The structure of a drafting device group with gears according to Figures 12a and 12b
together with the interaction thereof with partition wall segments 26a will now be
explained in more detail in Figures 12¢ to 12g. Figure 12¢ shows the drive of pairs 1.
The toothed belt 92 drives the belt wheel ZR 1, which sits on the drive shaft 70, The
coupling 40 transfers the torgue to an intermediate shaft 142 (cf. also Figure 6b),
which transfers the torgue via the bevel gear stage 68 and a spur gear stage 91a, 91b
to pairs I (four). The partition wall 26z lies between these and separates the drive from

the fibre-guiding parts. The gearbox 97 1s detachably associated with the partition
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wall 26z (can be pulled out or pivoted). This arrangement is the same for both

variants.

Figures 12d and 122 show the drive of pairs IVl according to the first variant (Figure
12a). The toothed belt 95 drives a belt wheel ZR H/IIL which sits on the drive shaft
51. The coupling 4{ tansfers the torque to an intermediate shaft 143, which is part of

pair I The mtermediate shaft 143 is disposed in the insertion part 56.

The spur gear 50, which meshes with the spur gear 52 on the drive shaft 51, sits on the
drive shaft 66. The torque M1 1s branched here - see also Figure 11a. The spur gears
50 and 52 have defined the folding drafiing operation. The torque of gear 52 is
transferred by means of the drive shaft 66 and a further coupling 40 to the
intermediate shaft 141, which transfers the torque to the pairs II (four) by means of a
beve] gear stage 67 and a spur gear stage 93a, 93b. The partition wall 26a separates
the drive from fibre-guiding parts. The insertion part 56 and the pearbox 97 (also
indicated as insertion part 63 in Figure 6b) are detachably associated with the partition
wall 26a. Four pairs II and two pairs [II are covered with this arrangement. The
missing two pairs [I have a separate drive with respect to the tangential belt 95 - see
Figures 11z and 12a. The structure of this drive is shown in Figure 12e, According to
Figure 12e¢ the drive is perfonmed by a tangential belt 93, which drives the belt wheel
ZR /I The torque is directed by means of the drive shaft 31 and by means of the
coupling 40 to drafiing roller 143 (Figure 6b) or drafting rolier 88 (Figure 10a). This

is disposed in the insertion part 56.

Figure 12f shows the drive and the mounting of pairs IV, This is the same {or both
variants (Figures 12a and 12b). The two pairs IV 1 and IV 2 are mounted and driven
separately, but are otherwise identical in design. The tangential belt 96 drives a belt
wheel ZR IV/1, which sits on the drive shaft 54 and represents the bottom feed rollers
165 or pair I'V. The drive shaft 54 is disposed 1n the bearing 138, which is fixedly
connected to the partition wall 26/26a (Figure 6b).

Figure 12¢g shows the siructure of the drive group I/ for the second variant
according to Figures 10b/11b/12b. This corresponds to the gear shown in Figure 12d.

In addition, the spur gear stage 90z, 90b (cf. Figure 12b) is present, which divides the
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torque - M2 in Figure 11b. The left spur gear 90b of stage 90a, 90b is shown rotated
90° out of the plane of the drawing for reasons of clarity, since it would otherwise not
be visible in the side view according fo arrow v {Figure 12b), Figure 12b shows the

. entire arrangement in an angled view. Thus all pairs IV {four) are driven by a single

belt wheel ZR II/III, which results in a sufficiently large angie of wrap.

The described exemplary embodiments show that according to the invention the drive
units are arranged above the partition wall 26 and thé fibre-guiding drafting rollers
below the partition wall or below the respective partition wall segments 26a. The
driven units include in particular pulleys and toothed belt wheels, the drive (toothed)
belts abutting against them and the drive motors provided for them or the like
according to Figures 8 and 9. In contrast, necessary gear parts such as e.g. the
different spur gear stages 90, 91 and 93 as well as the bevel gears (e.g. 67, 68) are
arranged above or below the partition wall, as expedient, and in a separate gearbox
(e.g. 97) if necessary. Moreover, it is understood that the drive shafts {e.g. 54 in
Figure 6b) can project through the partition wall 26 or partition wall segments 26a,
and then in a section located above the partition wall 26, 262, can have the function of
a drive shaft, but the function of a drafiing roller in a section located below the
partition wall 26, 26a, or can be provided with regions that form the drafting rollers
{(cf e.g Figure 126

Otherwise it is clear that in accordance with the above description it is always only
the so-called bottom roilers that are driven by the different drafting roller pairs T to IV,
whereas the so-calied top rollers are applied against these by means of press arms or
the like and are therefore entrained by the bottom rollers by friction. However, since

. the so-called bottom rollers do not lie at the bottom and fhe so-called top rollers do
not lie at the top in the exemplary embodiments, the bottom roliers are preferably
referred to as the driving drafting rollers and the top rollers as the driven drafting

rollers.

To drive the drive belts 62, 95 and 96 three drive motors 80 according to Figure § are
used, their ouiput speeds being selected such that a desired draft is adjusted between

the roller pairs I, T or IL III or 111, IV. As a result, an extremely economical drive unit
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is created in association with the total of ten gear or bevel gear wheels per drafting
device arrangement (Figures 10a to 12a) or twelve gear or bevel wheels (Figure 10b
to 12b} and because of the circumstance that these are only needed to drive
comparatively siow-running drafling rollers, which enables the use of inexpensive
gear or bevel gear wheels. 24 such drive units are required for a circular knitting
machine with 96 knitting systems. Moreover, the advantage results that with
practically identical structural elements knitting machines with e.g. 72 or 48 knitting

systems can alse be operated by providing the segments 262 with a correspondingly

fower number of drafting rollers.

Figure 13 shows a schematic plan view onto the partition wall 26, which is made up
compietely of segments 26a or is also configured in one piece, here in a circular ring
shape, with & plurality of pulleys 77, two tension rollers 84, drive motors housed in a
housing 99, which drive the drive belts 92 and 95, and the concealed drafting devices
8b. Moreover, Figure 13 shows a variant in that the drive belt 96 for the feed roliers
65 lies directly against a pulley 100 located oppoesite it, which in tumn according 1o
Figure 8 sets the other pulleys of the feed rollers in rotation via a second drive belt.
Since this relates to very rapidly retating drafting rolk:rs, which are driven, for
example, at speeds of 2000 rpm to 4000 rpm, the pulley 100 is preferably provided
with three sections arranged coaxially one above the other, one of which guides the
drive belt 96. Abutting against the other two sections are two further drive belts 101
and 102, which each run over a tension roller 103 or 104 and thus do not abut against

some of the pulleys in the region thereof, as is shown in Figure 8 for the tension roller
84.

Figure 14 shows the exemplary embodiment according to Figure 13, but after the
covering 30 is mounted in a fibre-tight manner (Figure 3), as a result of which the
drive units are arranged in a closed area located above the partition wall 26.
Morsover, because the gear parts arranged between the drive units and the drafting
rollers are respectively arranged in a gearbox 97, the operation of the driven units and

the gear parts is substantially maintenance-free,

Figures 15 to 21 show an exemplary embodiment, which differs from the exemplary

embodiment according to Figures 10 and 11 by differently formed partition wall



segments 26b and furthermore differs from all the exemplary embodiments described
hitherto in that it has a 5-roller drafting device 8¢ with two superposed paths for the
fibre matertal.

The partition wall segment 26b according to Figures 15 and 16 is likewise
substantially trapezoid in configuration and in the region of the feeder 432, 43b is
provided with a long outer edge 105a that lies opposite a shorter inner edge 105b. A
first side edge 105¢ is provided with a concave recess 106, whereas a second side
edge 105d has a convex attachment 1G7. This is shaped such that it fits exactly into
the recess 106. Therefore if two or more segments 265 according to Figure 17 are
arranged next to one another with their side edges. then the attachment 107 of any one
segment 26b respectively positions itself in the recess 106 of an adjacent segment
26h, so that the segments 26b can be laid next to one another in a fibre-tight
arrangement in the manner of the slices of a cake in a similar manner to Figures 10
and 11 in order to form, for example, & partition wall that is circular ri.ng-siiaped
overall. The purpose of the attachment 107 is, for example, to arranged a pulley 77

there (cf e.g. Figure 16).

As Figure 15 further shows, adjoining the feeders 43a, 43b the drafting device §c has
two respeetive pairs I and II of drafting rollers 108 and 109 located one above the
other, which correspond to the drafting rollers 61 and 62 according to Figure 6, but
are arranged vertically instead of horizontally. Moreover, two respective pairs II1 and
IV of drafting device elements are present that, like in Figure 6, form two apron
assemblies 64 Jocated one on top of the other with drafiing rollers 110 and two feed
rollers 63 located one on top of the other. While the rollers 108a, 1092, 652 and the
apron assemblies 64a are forcibly driven, their associated drafiing rollers 108D, 109b,

65b and apron assemblies 64b are the respective driven drafting device elements.

An additional pair V of drafting device elements consisting of horizontally arranged
drafting roliers 111 is respectively provided between the drafting device pairs I and
IIL. In this case, the ratios are selected such that the rollers 109 and 111 form a folding
zone in the sense of the folding zone between the drafling rollers 62 and apron
assemblies 64 according to Figure 6, in that e.g. the feed width of the shiver in the nip
line of the rollers 109a, 109b is set to 16 mm and the spacing of the nip fines between

the rollers 10%a, 109b and 111 is set to about 30 mm, so that & W-shaped fold results
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and the sliver leaving the rollers 111 only has a width of approximately 4 mm. On the
other hand, the spacing between the nip lines of rollers 111 and rollers 110a, 110b of
the apron assemblies 64a, 64b at e.g. ébout 30 mm éompared to the shiver that 15 still

only approximately 4 mm is adjusted to be so large that no new fold occurs here.

The exemplary embodiment according to Figures 15 to 21 has the advantage above all
that only a drive bevel gear is required to drive the drafting rollers 111, since the axes
of all the other drafting rollers are arranged vertically during operation and are

comnected, for example, via the couplings 75. 76 (Figure 5).

Otherwise the exemplary embodiment according fo Figures 15 to 21 corresponds
substantially to the exemplary embodiments according to Figures 1 to 14, and
therefore the same reference numerals are used for the same parts. This applies above

all to the drive units with the pulleys 77 also present in Figures 15 to 21.

It is also evident from Figure 15 in particular that the driven drafting rollers 108b and
}09b can be mounted on usual press arms 19 (¢f. also Figure 2) and can be pivoted

away to the side together with these where necessary.

Finally, Figures 18 to 21 shows that in keeping with the above description at least the
drafting rollers of pairs III, IV and V are preferably mounted in pull-out insertion
parts 112 and 113 detachably fastened to the segment 26b. All the insertion parts 112,
113 are in inserted operating state in Figure 18. Figure 19 schematically shows
insertion part 112 pulled downwards, and Figure 20 shows insertion part 113 pulled
downwards. Alternatively, instead of in the insertion part 112 the feed rollers 63a, 63b
can also be fixedly fastened to the partition wall segment 26b, as indicated by broken

lines in Figure 19,

As was explained in detail in association with Figure 3, a respective nozzle assembly
59, also indicated in Figures 10 and 11 and in Figures 18 to 21, is preferably arranged
behind each pair of feed rollers in the transport direction of the fibres. This nozzle
assembly 59 can also be configured as an insertion part that can be pulied out

downwards, which is shown in pulled out state in Figure 21.
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In the case of disturbances such as lapping etc., all fibre-guiding function elements
can be cleaned by pulling the respective holder or by pivoting the respective top
rollers (e.g. 108b). The insertion part 112 configured as apron holder is configured to
be adjustable in its fine geometry (forward hang, lag, position of the reversing rail for
the aprons). The fine geometry changes or must be adapted if the material properties
of the fibres to be processed make this necessary. According o the invention, the
procedure for this is preferably as follows: the trial of a specific fine setting is
conducted on an individual knitting system, which can be part of the so-called
spinning knitting machine or is operated separately. If this is determined by trials,
then the setting values are transmitted to a "gauge". All apron insertion parts 112 are
then adjusted to the determined dimensions outside the circular knitting machine and
are then inserted into this. This procedure allows a high resetting speed to be achieved
while at the same time retaining a perfect uniformity and quality of the drafting

process.

The nozzle assemblies 59 include in particular the compressed, blast and suction air
conducting means necessary for spinning with the spinning devices 21 (Figure 2).
Detatls of the nozzle assembly 59 and a preferred air conducting means are indicated

schematically in Figures 22 1o 24,

Figures 22 to 23 show a nozzle assembly 59, which is attached to the partition wall
26, in side view. Two pairs of feed rollers 115 arranged one on top of the other are
located below the partition wall 26. The nozzles or twist elements 22 (Figure 2) of the
subsequent spinning devices 21 project into the gusset of the feed roller pairs 115 and

connect 1o a compressed air supply 116 (p@) active through the partition wall 26.

A blast air slot 117 (Figure 23) connecting to a blast air sowrce 119 (pb) via 2 blast air
duct 118 projecting through the partition wall 26 is Jocated at each work location. Air
exits from the blast air slots 117 and swirls fibres and fibre particles on the surface of
a roller pair 115, so that these can be removed in associated suction channels 120 and

through extractor tubes 121 connected to & suction source (pu).

The blowing and suction systems are arranged at a short distance from the feed roller

pairs 115. Ventilation openings 122 are provided if the blast air flow ejects a smaller |
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quantity of air per unit time than can be discharged from the suction channels 120.

The blast air channels and also associated biast air slots 117 and the compressed air
supply 116 are parts of the nozzle assembly 59 or are connected to this, The nozzle
assembly 59 is detachably connected to the partition surface 26, as shown in Figure

21 in particular,

The arrangement of blast air slots 117, suction channels 120 and ventilation Openings
122 allows an adequate flnff removal to be achieved with extremely low volumes of
air per unit time for blast air and suction air. The production safety increases as a
result of this. This applies both to arrangements with only one respective spinning
device 21 (Figures 22, 23) and to those with a plurality of spinning devices 21

connected one behind the other (Figure 24},

The invention is not restricted {o the described exemplary embodiments that can be
modified in a variety of ways. This applies in particular to the described press arms
and insertion parts, which only represent examples that can be deviated from in a
variety of ways. [n particular, the insertion parts can be provided with elements that
are not represented in more detail 1o press the driven rollers and aprons resiliently or
pneumatically against the driving rollers and aprons during operation. Above all for
function parts further away from the centre axis of the circular kaitting machine,
insertion parts that can be pulled out laterally could also be additional provided. In
addition, it is clear that the function parts that must be maintained and possibly must
be replaced on a frequent basis are preferably mounted on or in the pivoting press
arms, Insertion parts etc. in such a way that they can be easily replaced when these are
in open position. For this, it is recommended to dispose the rollers and defiection
clements {e.g. 74 in Figure 7). where at all possible, at only one end (cantilevered)
and 10 arrange their free ends at the bottom or 1o the side, so that at ieast the aprons
can be removed after pivoting or pulling out the press arms, insertion parts etc. that
can be configured as desired towards the free ends of the driving rollers. Moreover,
the described drive and gear elements also only represent preferred examples. In
particular, it is recommended to couple af least the very quick-running feed rollers
(e.g. 65 in Figure 6}, drive shafts and pulleys {e.g. 54, 55 in Figure 6), which are as
short as possible in the axial direction and are also light, in order to keep the moving

masses low and enable quick acceleration and above all braking processes. In place of
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toothed belts and toothed pulleys, for example, chain gears with drive chains and
corresponding chain wheets and/or other elements can also be provided, and the spur
gears 30, 52 etc. can be replaced by belt drives, for example. The described couplings
can be configured in a different way than represented. For example, horizontally
arranged drafting device elements can also be coupled to the drive units by means of
helical geer stages. It is additionally clear that the draffing rollers are preferably
provided with the usual coatings or are made from the usual material, wherein the top
rollers in particular are expediently provided with flexible coatings. Moreover, quick-
release closure elements, which allow the different structural parts to be released with
simple manual actions, are preferably suitable for mounting the drafting device
arrangements and/or the insertion parts on the underside of the partition wall. The
shapes of the partition walls and partition wall segments can also be selected
differently, depending on the individual case and the circular knitting machine used,
in particular can be adapted to the design of the respective circular knitting machine.
Finally, it is understood that the different features can also be applied in different

combinations to those described and shown.
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Circular knitting machine for the production of knitted goods by at least
partially using fibre materials, including a machine axis, a multiplicity of
knitting systems distributed around the machine axis, drafting devices having
drafting rollers to feed the fibre materials at least to some of these knitiing
systems and drive units actively connected to associated drafting rollers to
drive the drafting rollers, characterised in that a fibre-tight partition wall is
provided, which is arranged transversely to the machine axis, the drafting
devices being arranged below this partition wall and the drive units being
arranged above it, and the drive units being coupled to the associated drafting

rollers through the partition wall.

Circular knitting machine according to claim 1, characterised in that it
includes a base or cam plate and the partition wall is supported by a
multiplicity of support columns, which are distributed around the machine axis

and are supported on the base or cam plate and/or on the ground.

Circular knitting machine according to claim 1 or 2, characterised in that the

partition wall surrounds the machine axis in a ring shape or conically.

Circular knitting machine according to one of claims 1 to 3, characterised in
that the partition wall contains a multiplicity of segments lving against one

another in a fibre-tight arrangement in the peripheral direction.

Circular knitting machine according to one of claims 1 to 4, characterised in
that the partition wall is provided on its upper side with a substantially closed

covering surrounding one of the drive units,
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Circular knitting machine according to claim 5, characterised in that the

covering is supplemented by covering elements projecting in the direction of

the machine axis.

Circular knitting machine according to one of claims 1 to 6, characterised in
that the drafting devices have shafts arranged parallel 1o the machine axis for

each pair of feed rollers in the installed state.

Circular knitting machine according to one of claims 1 to 7, characterised in
that the drafting devices have associated suction channels for fibre discharges
and suction channels for dirt fragments, and the suction channels are

comnected to a central extractor.

Circular knitting machine according to one of claims 1 to 8, characterised in
that the drafting devices are configured as double drafting devices intended for

the paralle] feed of at least two respective fibre materials.

Circular knitting machine according to one of claims 1 to 8, characterised in
that it contains at least one drafiing device arrangement, which has two
superposed drafting devices and two further drafting devices parallel thereto,
which have common drive elements, wherein a pre-drafting group has
horizontal shafts and a main drafting group has (vertical) shafts standing

paraliel to the machine axis.

Circular knitting machine according to one of claims 1 to 10, characterised in
that the drafting rollers are arranged at least partially in insertion parts, which

are detachably connected to the partition wall by means of couplings.

Circular knitting machine according to claim 11, characterised in that at least
one insertion part is configured in a cross shape, and with drafting devices
located in four quadrants thereof, wherein the insertion part is arranged to

pivot on a further insertion part by means of a support arm,
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Circular knitting machine according to claim 12, characterised in that at least
one drafting device has a first insertion part disposed to pivot directly on the
partition wall by means of a support arm and a first pivot point and a second
insertion part connected to the first insertion part to pivot by means of a
support arm and a second pivot pint, wherein the second pivot point is

arranged on a front lower corner of the first insertion part.

Circular knitting machine according o one of claims 1 to 13, characterised in
that the drive units are configured as tangential belt drives, and at least one
drive unit for withdrawal rollers of the drafting devices contains at least a first
and a second drive belt and also a multiplicity of drive elements. in the form of
pulleys, which are distributed around the machine axis and which have at least
partially superposed first and second sections, wherein the first drive belt
tangentially surrounds the first sections of a first part of the pulleys and the
second drive belt tangentially surrounds the second sections of a second part

of the pulleys.

Circular knitting machine according to claim 14, characterised in that the first
drive belt also surrounds a drive pulley of a drive motor and the second drive
belt also surrounds a tension roller respectively tangentially and without

alternating bending.

Circular knitting machine according to claim 14 or 15, characterised in that at
least some of the pulleys have an associated auxiliary roller for the first and/or
second drive belts, wherein the auxiliary roller is arranged at the starting point

of the respective drive belt or at a short distance in front of this.

Circular knitting machine according to one of claims 1 to 16, characterised in
that in a transport direction of the fibre material behind the withdrawal rollers

of the drafting devices, a respective nozzle assembly with a blower
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and suction system is fastened on the partition wall, which contains blower

and suction openings associated with the withdrawal roller pairs.



