Knitting Machine for Producing a Knitted Product from Untwisted Fibre
Material The invention relates to a machine of the type specified in the
preamble of claim 1. A known machine of this type configured as a circular
knitting machine (PCT WO 2004/079 068 A2) is distinguished in that
directly after its exit from a drafting assembly the fibre material used for
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particularly advantageous that it is transformed into a temporary yarn with
genuine twists and the temporary twists of the fibre material are retained
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hand, to transport the fibre material over longer distances from the
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knitting system. Therefore, the fibre material can be transported over _Iong’
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machine is provided with a suction €lement on the side of the thread
obHiiied FHRORECRBF the spinning device and on the rear side of the

Alternatively, the spinning device can be configured to form a permanently bonded, in
particular 2 so-called unconventional yarn and can be configured e.g. as an air spinning
device (cf. e.g. EP 1 518 949 A2 and EP 1 826 299 A2). Such a yam also has some twists or
windings, but is not a yarn in the classic sense such as e.g. a bundie or covering yam. The
spinning process is preferably adjusted so that, as in the case of the temporary varn described
above, a sufficiently firm stiver is formed that is sufficient for the desired transport purposes,

but a sufficiently soft knitting product is still obtained.

A perceived disadvantage is that the known machine is provided with a suction element on
the side of the thread guide remote from the spinning device and on the rear side of the
needies. The purpose of this suction element should be to tension the fibre material coming

from the thread guide radialiy to the needie cylinder axis and keep it tensioned, so that it is



needles. The purpose of this suction element should be to tension the
fibre material coming from the thread guide radially to the needle cylinder
axis and keep it tensioned, so that it is taken up by the knitting needles
raised into a fibre pick-up position. and processed into stitches. Moreover,
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such a suction element must be provided at each of the 48 or more

the (RRHgSY&tems, for example, of the circular knitting machine. In addition,
there is the risk of the suction element not taking up all the entrained
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above-indicated za%e without increasing the structural expenditure so that
the ferioniBRBleRIdHEBANTAEL SIS ARG GotReI Pe ERsFaL B TG TEA ARds
theRfPatemhalairab sepeasasolboniedhis problemidh etnaention dsobasedhe

el tgnetcorfﬁg&tiof using blast air used for the temporary yarn in the
OHELSROFPELISE At the same time to insert the fibre material into the knitting
needles and/or to transport the fibre material to behind the needle line
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invention without the blast pressure in the transport tube having to
the gaaghine Y BRIBNPAIGHe AR S R VRRGA RO AR g hat
theanehdeipehaddibressaseumiutatiing-in an interstice between the transport
tube and the thread guide or in the passage of the thread guide, of
undesirable turbulences occurring and/or other faults occurring that
Thprbemeptetinninfertion irthenibrenriaterialansol tiekisithrigrridéeles or impair
the finished knitted product. Apart from this, there result the additional
advantages that the blast air flow discharging from the passage of the
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e TIINg MAChING - ia) to behind the needle line formed by the knitting needles, This is
achieved with the features of the invention without the blast pressure in the transport tube
having to assume undesirably high vaiues and without the risk of the fibre material ancd
detached fibres accumulating in an interstice between the transport tube and the thread guide
or in the passage of the thread guide, of undesirable rarbulences occurring and/or other faults
occurring that prevent the insertion of the fibre material into the knitting needles or impair the
finished knitted product. Apart from this, there result the additional advantages that the blast
air flow discharging from the passage of the thread guide causes a constant self-cleaning of
the knitting needles and can also be used advantageousty during the start-up of the circutar

knitting machine.

Further advantageous features of the invention are evident from the sub-claims.



Further advantageous features of the invention are evident from the
sub-claims. 3 The invention shall be explained in more detail below by
way of exemplary embodiments in association with the attached
drawings. Figure 1 schematically shows a circular knitting machine
suitable for the purposes of the invention for producing a knitted product
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assdlFHER €ilf RsaheRRatcvigwsin longitudinal section through a spinning
device of the circular knitting machine according to Figure 1; Figure 3
shows a longitudinal section through a transport tube and a thread guide
Figfor 1the circtarakiniitinghovachireudf: Faguies hractordingptdedqprdternehses of
exemplary, embodiment of the invention; Eigur lar ATho
ot ot BN DAL KCANRLY IS oS RUE A AR 8
second exenipliy ErnpEdTRe HEPIFgRISS 6 to 8 show vertical sections
through three further exemplary embodiments of the invention: and
. Figgre 9 is a perspective representation of a thread guide acco din% t? t}tle
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additional feadaokainiraxHidiychreadidzigurezirisia roughly schematic
view in a vertical part-section of a circular knitting machine 1 with a
needle cylinder 2, in which standard knitting needles 3 forming a needle
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shown) into a pjck-u sition suitable for picking up fibre material 4. The
circular knft %@ngﬁ?ﬁ T VAR an be configured, for example. as a
right/left circular knitting machine, stands on a floor, indicated by reference
F.lgrﬁ[;&eral S5.0f.a factory.huilding or kaitting foom. An operator can operate
“the knitting machine | from the factory floor 5. In addition, a plurality of
cans 6 are placed on the factory

Figure 5 is a view corresponding to Figure 4 of a second exemplary embodiment;
Figures
6108 show vertical sections through three further exemplary embodiments of the

invention, and

Figure ¢ is a perspective representation of a thread guide according to the mmvention that
is connected 1o & transport tube and is suitable for the additional feed of an

auxiliary thread.

Figure 1 is a roughly schematic view in a vertical part-section of a circular knitting machine 1
with a needle cylinder 2, in which standard knitting needles 3 forming a needie line are
displaceably disposed, which can be moved at a knitting location, referred to hereafter as
knitting system, bv means of cam parts (not shown) into a pick-up position sujtable for
picking up fibre material 4. The circular knitting machine 1, which can be configured. for
example, as a right/left circular knitting machine, stands on a floor, indicated by reference
numeral 5, of a factory building or knitting room. An operator can operate the knitting

machine 1 from the factory floor 5. In addition, a plurality of cans 6 are placed on the factory



4 floor 5, in which slivers 7 consisting of fibres are deposited. Supply coils
for flyer frame slivers could also be provided instead of the cans 6. The
slivers 7 are fed via transport means 8 configured as transport belts, for
example, to a drafting assembly 9,4vhich is accessible to the operator
from a working platform 10 arranged above the factory floor 5. Each of a
flooPHIralify;of knitling sysiems, RHMRICHONYRNSIS SRV GIde &aite
provided with such a drafting assembly, which has three pairs of drafting

slivegirrdchsmbs PRt RelGHHPHF S8°56r example. Moreover, an auxiliary
thread 12 unwound from a supply coil 14 can be fed to each knitting
system, when required. The auxiliary thread 12 fe ively to
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as BOAROAIMAAL seedingrtp Figuisnd: threevistiplamenis.lémbleb, 16c and
transport tubes 17a, 17b, 17c are connected one behind the other

because of the comparatively large distance of the circular knitting
A dsihachingnk from thaldr@hing assentbipSisihedirsbtivisiaie menist6atirthe
fio{{R0RROK Aialion ofine, Bhe mateiak Lisatiandad g saibRnICS o
ront rofler‘pair 1 la of the drafting assembly 9, i.e. in its outlet gusset 18,
spipities B thel Yas tRFaFPEPURIRINENTT ¢ SrpiBal RS ST IHIFR BTRSH T8 INEES in
AcSIRSE A I ROKS I efitba khitlingmrreless raiseet igipihe fibrre 15

pick-up position on the respective knitting system. Finally, a suction .
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ThE ks PUIRASE, theiWistiransport direction of the fibre material 4 is arranged

directly behind the front roller pair 11a of the drafting assembly 9, i.e. in its outlet gusset 18,
whereas the last transport fube 17¢ in the fransport direction terminates in close proximity to
hooks 19 of the knitting needles 3 raised into the fibre pick-up position on the respective

knitting system. Finally, a saction element 20 connected 1o a central extraction means 21, for

example, is arranged behind the knitting needles 3.

As shown in Figure 2, the spinning device 15 or each unit consisting of a twist element 16
and a transpdrt tube 17 serves to transform the sliver discharged from the drafting assembly 9
firstly into a temporary varn 22 (Figure 2) with genuine twists. For this purpose, the twist
element 16 is formed from a substantially hollow-cylindrical body 23, for exampie, the inner
cavity of which receives the leading section of the fransport tube 17 and with this cioses flush
on a front face 24. At least one air duct 25, preferably a multiplicity of air ducts 25, extends

from the face 24, these ducts all being arranged on an angle to the cenire axis of the transport



element 16 is formed from a substantially hollow-cylindrical body 23, for
example. the inner cavity of which receives the leading section. of the
transport tube 17 and with this closes flush on a front face 24. At least
one air duct 25, preferably a multipligity of air ducts 25, extends from the
face 24, these ducts all being arranged on an angle to the centre axis of
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machines of the described type are known from patent document PCT
WO

Corresponding arrangements result when other spinming devices are used, as was mentioned

briefly above,

Circular knitting machines of the described type are known from patent document PCT WO
2004/079 068 A2, for example, which is herewith incorporated by reference into the present

disclosure to avoid repetition.

Figure 3 schematically shows a configuration according 1o the invention of one of the
spinning or fransport tubes 17 described on the basis of Figures | and 2 in combination with
an associated thread guide 27 and a knitting needle 3 located in the pick-up position. The

thread guide 27 preferably comprises a substantially plan-parallel plate 28. This is



2004/079 068 A2, for example, which is herewith incorporated by
reference into the present disclosure to avoid repetition. Figure 3
schematically shows a configuration according to the invention of one of
the spinning or transport tubes 17 described on the basis of Figures 1
and 2 in combination with an associated thread guide 27 and a knitting
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hole 29, which serves to vertically adjust the thread guide 27 relative to
" the knitting needles 3. As Figure 4 in particular shows, the thread guide
27 has a passage 30, which has an inlet section, which is located on the
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17 projects into the passage 30 as far as the step 30a and.is connecte ed
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cosegivnfofthieethréadagtieo2he passage 30 of the thread guide 27 without any
narrowing in cross-section, steps or the like resulting that could encourage fibre

accumulations or the like and thus biockages in the region of the thread guide 27.

The exemplary embodiment of the thread guide 27 according to Figure 5 considered the best
hitherto, in which identical parts are provided with the same reference numerals as in Figure
4, only differs from the exempiary embodiment according to Figure 4 in that the inner cross-
section D1 of the outlet section of the passage 30 is larger than the inner cross-section D2 of
the outlet end 17d of the transport tube 17. The height of the step 30a 1s slightly smaller here
than the wall thickness of the transport tube 17 at the outlet end 17d. Therefore, up 10 the

outiet of the passage 30 facing the needles 3, its inner cross-section 18 widened in comparison

1o that of the outlet end 17d.

The transport tube 17 is preferably hollow-cylindrical throughout and is provided with

circular inside and outside diameters that are constant over its length, in which case the cross-



The exemplary embodiment of the thread guide 27 according to Figure 5
considered the best hitherto, in which identical parts are provided with the
same reference numerals as in Figure 4, only differs from the exemplary
embodiment according to Figure 4 i that the inner cross- section DI of the
outlet section of the passage 30 is larger than the inner cross-section D2
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is slightly smaller here than the wall thickness of the transport tube 17 at
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direct vicinity of the needle hook 19 (Figure 3) and the compressed or
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tln needles 3 brought into the fibre pick- ulp position, no further
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Figures 6 to § show further exemplary embodiments of the invention in representations

corresponding to Figures 4 and 5.

In contrast to Figures 4 and 5, in the exemplary embodiment according to Figure 6 the outlet
section of the passage 30 has a larger inner cross-section than the inlet section, so that a step
30b pointing in the opposite direction: compared to Figures 4 and 5 results. Morsover, a
bushing 31 extending as far as the step 30b is inserted into the outlet section that has an outer
cross-section corresponding to the outlet section and an inner cross-section that is smaller
than the inner cross-section of the inlet section of the passage 30 and has the dimension D,
so that here the inner face of the bushing 31 forms the step 30a according to Figures 4 and 5.
In addition, as in Figures 4 and 3, the outlet end 17d of the transport tube 17 extending as far

as the step 30z is inserted into the inlet section of the passage 30. In the exemplary



desired, for example, for automatic start-up of a stitch forming process
after a break of the fibre material or for other reasons. Figures 6 to 8
show further exemplary embodiments of the invention in representations
corresponding to Figures 4 and 5. Ir8contrast to Figures 4 and 5, in the
exemplary embodiment according to Figure 6 the outlet section of the
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inserted into the outlet section that has an outer cross-section
corresponding to the outlet section and an inner cross-section that is
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which are arranged on an anglée to a front surface 28a of the thread guide
areppbeya ARG BSiE e eI R ERECRAVING I SURBIECTOF dhe figRaroTt

wvaterial A-dn theimerniadastateiotihie threadwuite.®, the surface 28a
stands substantially perpendicular and the angle between it and the axes
of the passages 30 lies somewhere in the region of between 0 and 90,

Agpieferataly-ay appodximatelodbnd hréaduguidesy27 tbf thigetype 1dfecabove
tra%%p%wtﬁgéa for girgular knitting, machingsy. ik Which-MeresReetiveaste 30. n

nsport tube 17c (Figure 1) is directed on an angle from the top
thle@Wﬁw%m@tﬁe%rﬁm&ydetﬁ%a%&%é@éﬁﬁa%“fﬁf‘gﬁ%f?f‘éﬁdw
crébeoutiat nd B76,efithess in the other exemplary embodiments (cf. Figure 4, for

example). To prevent any escape of air to the side as far as possible in this variant that is not
gapless, the dimension & should not be larger than approximately 5 mm and the passage 30
shouid already have a larger inner cross-section at its inlet opening than the cutlet end 17a
By suitable dimensioning of the intensity of the blast air flow in the transport tube 17 {or 17¢)
it can also be assured here that the fibre material exiting from the thread guide 27 1s securety

inserted into the hooks 19 of the knitting needles located in fibre pick-up position without any
further aid.

Figure 8 finally shows a variant, in which the outlet end 17d of the wansport tube 17 abuts
against the thread guide 27 without any gaps and preferably compietely tightly from the
outside. For its secure fastening to the thread guide 27, the outiet end 17d could be provided

with a mounting flange that corresponds to the mounting flange 31a for the bushing 31 shown

i Figure 6.



transport tube 17 ends at a small distance a in front of the inlet section of
the passage 30. In this case, it is also expediently arranged coaxially to
the passage 30. wherein for its inner cross-section DI ? D2 applies, as in
the other exemplary embodiments (ef. Figure 4, for example). To prevent
any escape of air to the side as far as possible in this variant that is not
gapless, the dimension a should pot be larger. than approximatel
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exeitplnetiopeiingtharcdhingutiéienes 4 Zad By suitable dimensioning of the

intensity of the blast air flow in the transport tube 17 (or 17¢) it can also
be assured here that the fibre material exiting from the thread guide 27 is
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mounting flange 3l a for the bushing 31 Shown in Figure 6.9 T
33, Ahion bl Ay eIy T3 FigURNEE t&PBR ARSI/ h%é’eéﬁﬁ%ci
1o taRBEEas the exemplary embodiments according to Figures 4 and 5.
The exemplary embodiments for the connection of the transport tube 17 to
the thread guide 27 described on the basis of Figures 3 to 8 can be
A mppliediaceordingly4cathecreBpEctivadaspotravisporttubendTelif civdhatad
eui0S GONSISING Qf Bk Riamant 1000 Adianspaib ihe L bcanieded.

one behind the other are provided, as shown in Figure 1, for example.

basi GrOGErSit ﬁ%%é@%ﬂ&%%%@%&?@%ﬁ?@%@@u’%@ %ﬁf%@&bﬁ@%&lﬁgure
traSpsiiLan aﬂdittmaabmssﬁggeaa; thypughgwhichrthe r@msm@nydweaidﬂe&mnie,

hown, in F| ure 1 for ex e, can. be fed directly to the neé-:-dles 3.. A
S0 thal Wr:rh'lk lt\fd')f% 51?0 & POSILIO, ltS X158 can 1erzf1f woted
partlc ary expedie varantresuis i e transport tu onnecte

vettocthis thédud zguide PHaiva pivetivg of ddjnstsdsie harmerssThedremplary

poSiBROIMERIS degeribed on & hAsisel EAQ&H&% {0 S (R EXAMBIEH AR
applicable for this. The outlet end 17d of the
guide 27 without changing & preferred positior of the thread guide 17 for technical knitting-

related reasons and/or without reconstructing the combination comprising thread guide 27
and transport tube 17, This can be expedient, for exampie, as a result of a position of the
spinning device 15 relative to the stitch-forming machine that s preferred in an individual
case. Particulariv advantageous is an arrangement, in which the outlet of the thread guide 27
or of the outiet end 17d of the transport tube 17 extending as far as this can be adjusted with a

selectable angle relative to the surface 28a in Figures 7 and &.

The invention is not restricted to the described exemplary embodiments that can be modified
in a variety of ways. In particular it is clear that Figures 3 to 9 only represent exemplary
embodiments, from which a wide variety of deviations can be made. For example, it would
be possible te reduce the steps 30a in Figures 5 and 6 to the value zero or have them point in
the opposite direction and to- define the size of the active passage of the thread guide 27 both
in the inlet and in the outlet section, analogousiy to Figure 6. by means of inserted sieeves.
Naturally it would also be possible to have the outlet end 17d project through the passage 30

over its entire length. It would be further possibie to gradually widen the passage 3 and/or



transport tube 17 in this case is coupled to the passage 30 of the thread
guide 27, for example, so that with a plurality of possible angle positions
its axis can expediently be pivoted both vertically and horizontally relative
to the axis of the passage 30. As a rgsult of this, it is possible, for
example, to adjust the position of the transport tube 17 relative to the

thread guide 27 without changing a preferred position of the thread guid
the g RS EAPIRILE ARy thretREHFE S SO S ROt RASES ﬁ%"tﬂ&ﬁ?ﬁh% e

thicambinatiomeemypiiging threadage ief@Tovand tianspearétubediie dinsmcdon D1
xpedient, for example, as a result of a ition of t inni Vj
ol TR RO S ot R D0 Bariod Ao an
havsestifPrant shaaelpraldvarmagesticidammraagenenin indiffietmansgticthst
shanstreadhguidsaf olekthenpriiatend. 2d.obthedransRostk ilient 7

extending as far as this can be adjusted with a s,electable_angle relative dto ;
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casgxanygiishie ikl shidpoisisibie resfediice tHeeBIabEIB0UE sATTRgURe S dRYG:
apPQdDG: Valle 2850iorR\R DBt RO the ARperite-cisasHon BNEUR: end 17d
define the size of the active passage of the thread guide 27 both in the

of [HfSFARRRPT RS bl S8R SGBLEN & RIGre 8 TP IR S 6 5*eP
tmipagttechtecwe expidatadaliisdtavoridiatsbrbe possitieito hearecthatautddoreover,
end 17d project through t er it ire,| - be
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the outlet end 17d the dimension D 1 would also be the same size or

b IRRSF (S BRNBRSTSRBZ Koreover, the transport tube 17 can have a
different shape and be connected to the thread guide 27 in a different
manner. The shape of the twist element evident from Figure 2 can also
be changed as expedient. Moreover, it can be provided that solely normal
threads consisting of twisted yarn instead of the described fibre materials
4 are fed to the knitting needles 3 at some knitting locations of the circular

knitting machine to thus generate knitted goods with combined
characteristics. In



cases in which a thread guide 27 is not needed, e.g. when tubular or
compound needles are applied, it can be additionally expedient to widen
the inner cross-section of the outlet end 17d of the transport tube 17 at its
end facing the needles 3 conically agriin the form of a step to thus also
achieve the explained effects when the thread guide 27 has been omitted.
Moreover, the invention is not restricted to circular knitting machines, but
can accordingly also be transferred to other stitch-forming machines, in

Clapasticular knitting and hosiery machines. Finally, it is understood that the

=
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different features can also be applied in other combinations that those
described and represented. 1.1 Claims 1. Machine for producing a knitted

. prodipchiy &ripwsepae/ wsing Rtits@rtilsest rEts ey oNEiAiPG at
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stitchsforming, sysiemforatiequation. af the Jike matsriakand, 3 SRiRRNG on

device (15), which is arfranged between the “drafting assembly (9) and the
thre & [ayaH dbhBRINIRE fe5SE dhe SV Ry EtRERe REMIB Wisrking
withsaahlastaikfiow@nsha transpar ke {17 heomesteditharetae whichy
contains an.qutlet end (l. 7d) for the fibre material opening jpto the thread
U, CHATRSASEA R AR TR LR £ 1) TS A G D
crossisgctiona(D2); wvibicrenis(éxdchly thelsampasivel ascomsrmildrttiapadguide
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mtensigy of the blast air flow is selected such that this is sufficient at least
t0 SECRIEIN AN SPHOT St AISFS TR MR 2 HETaFas e Wtitéh HigiraRrRyttiet end
elemes (&xavithaut fudther auxilianmenms. blasMacihine: acser@ingnto thar this

clain | eharacleriecdn Inat the paseage (30) n.an nlet section, fag
inner cross-section, which substantially corresponds to an outer
croskwsetichenoith@outdbendriFdisfite masport tube (17), and that
the outlet end (i 7d) of the transport tube (17) projects at least partially

into the passage (30). o . _ .
Machine according to claim 1, characterised in that the passage (30} in an inlet section

has an mner cross-section, which substantially corresponds to an outer cross-section
of the outlet end (17d} of the transport tube (17), and that the outlet end (17d) of the
transport tube (17) projects at ieast partially into the passage (30).

Machine according 1o claim 2, characterised in that in an outlet section arranged
behind the outlet end (17d) the passage (30} has an inner cross-section (D1) larger
than the inner cross-section (D2} thereof and in an iniet section receiving the outlet
end (17d) has an mner cross-section corresponding to the outer crosé—section of the

outlet end (17d).

Machine according to claim 3, characterised in that the iniet section merges into the
outlet section at a step (30a), and the outlet end (17d) of the transport tube (17) abuts

against the step (30a).



3. Machine according to claim 2, characterised in that in an outlet section
arranged behind the outlet end (17d) the passage (30) has an inner
cross-section (D) larger than the inner cross-section (D2) thereof and in
an inlet section receiving the outlet l&nd (17d) has an inner cross-section
corresponding to the outer cross-section of the outlet end (17d). 4.
n ccord ng to cla| characteri n_th I

mergesg?n?o‘i &0 tf%toggctuonalé?sa[ Ete% %9' éﬁ%ét § %%t é’tﬁgﬁgg TSt
the mw@é@ﬁqmr@?mguém@fﬁémf(%%ﬁ@ 5. Machine
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inserted into the inlet and/or outlet section of the gﬁ sage (30). 6. Machine

accBFeitf5ES EiamRds, LHRFARSHRdAT R HEF tHBAEEN Y (31) has an inner

shell provided with guide elements (32) for the fibre material (4). 7.

. Maching accordin dgé E’%O”e Jslais 4, té’&?? %?Igé%fx?ﬁgt'gnﬂaﬁ'ﬁ&%ﬂﬂg%ead

of the threa gul adjoms a surface iIch with an axis of the
passaige (B0 povinsacir ey @) etire stk ol rovmachusd 39 SOy
to ogg,épfﬁgém&lgp InEbgeacterised in that the thread guide (27) is
provided with a second passage (33) for an auxiliary thread (12). 9.
Machine according to one of claims 1 to 8. characterised in that the thread

. guidﬂ&&ﬂe &MI@d@m irsiRadsthe outpirendr{dad) as ddaiged anide (27)
W|den|n oss section co dto the.remainin rt of the
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characterised in that the outlet end (17d) merges into the passage (30) of
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claims I to 10, characterised in that the spinning device _is arranged for

the PHOTBETPBITREAPGARIYAR (259 AAtiAHESSH RS BAHIRMT (L8 fgotion
configuipgeasainisinelemenir 12 iMaehiperanterding to one of claims 1 to
11, characterised in that it is configured as a circular knitting machine.

10, Machine according to one of claims 1 to 8. characterised in that the outlet end (17d)

merges into the passage (30) of the thread guide (27} without any gap.

11.  Machine according to one of claims 1 to 10, characterised in that the spinning device

is arranged for the production of & temporary yarn (22) and the spinning element (16)

is configured as a twist element.

12.  Machine according to one of claims 1 to 11, characterised in that it is configured as a

circular knitting machine.



