1 Apparatus for transporting fibre material between a drafting device and
a loop-forming machine and a circular knitting machine equipped with said
apparatus The invention relates to a device of the type indicated in the
preamble of clalm 1 and toa C|rcular knlttlng machlne equrped therewrt
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WO 2004/079 068 A2, DE 10 2006 006 502 Al) which operate with
extensively untwisted fibre n¥gEtiaRBigdadcof with normal yarns. The
fibre material used for knitting is converted directly after emergence
thereof from a drawing frame with the help of a spinning or transport
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material which is shaped into a temporary yarn meets all
mamtameci/v ckurmg aﬁe entire tr nspgryt process., Transport of the

temporary yvarn is effected preferably in a transport pipe connected to
the twisting member. For longer transport paths which are generally
desirable, a plurality of transport units which are formed respectively
from one twisting member and one transport pipe are connected in
succession in order to be able to dispose the drawing frames at a
comparatively large distance from the loop-forming machine. For the
purpose of achieving a uniform transport of the fibre, it i1s normal in
addition to leave a gap between two successive transport units of this
type which serves to dissipate the compressed airflows which are
required for producing the twists. Consequently, it i1s possible, on the
one hand, to transport the fibre material, despite its low strength
relative to normal varns, over fairly long stretches from the drawing
frame to an assigned system of a loop-forming machine, in particular a
circular knitting machine, since it i1s achieved by this contrivance that
the fibre material which is shaped into a temporary varn meets all
strength requirements on the transport path and no danger exists that

it detaches or tears. On the other hand, the twists provided for the fibre



strength requirements on the transport path and no danger exists that it
detaches or tears. On the other hangd, the twists provided for the fibre 2
material in the temporary yarn are again reduced to zero (false twist
principle) on the short stretch from the end of the outlet of the transport
mayEteifd tHherdRVEIISSteri B! théJopanifg Westhike serhdiakec twist
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essentially untwisted staple fibres which are disposed parallel to each
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contamination of the loop-forming members. Differently from normal
as spihmingdnetspoolers or the like are present, by means of which

impurities and other faults in the fibre material can be recognised and

possibly eliminated by cutting up the temporary yarn and subsequent
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Devices of the initially described type have therefore also already been
proposed (DE 10 2007 018 369} which have, in the gaps between
successive transport units, respectively an air supply member which,
with the outlet and inlet openings of the transport units which abut
against each other in the gaps, form an essentially closed system and
serve, in addition to air removal, above all for cleaning and deflying the
fibre material. It is consequently achieved that foreign particles in the
region of the gap are trapped and removed from the fibre flow. However
it has come to hight in practical testing of such a system that essentially
only the light particles are removed from the fibre flow, whereas heavier
particles, in particular so-called shell parts, remain in the fibre flow and
therefore ultimately are included with the fibre material in the knitted
fabric. In addition, the downside of this type of cleaning is that the
entire transport stretch from the drawing frame to the loop-forming
machine forms not only a closed system but also one which is rigid and

not particularly flexible, said system being connected to an additional



fabric. In addition, the downside of this type of cleaning is that the entire

transport stretch from the drawing frame to the loop-forming machine

forms not only a closed system but also one which is rigid and not

particularly flexible, said system being connected to an additional 3 ,
collgsiiRgninmeBAdERY ablE triHpessepursishionsus IHeh ormnfyrming
mafaghine. Confronting this, the technical problem of the present invention

resides in configuring the initially described device such that it can be

handled more easily, can be adapted more easily to the requirements of
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flow. ThisS probiem is resolved according to the invention in that a suction
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V;\;xample is disposed below the gap which is formed between two

transport units and consequently uses in addition the natural gravity of

any dirt particles and the like which are present. In particular, it is possible
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OW pressure that the transport o ibre" material in the transport units
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devices which operate with blown air. In addition, the result

R\ ?éjg%ﬂﬁy is that the lighter particles are removed as before by
suctioning out of the fibre flow, whilst the heavier particles, such as e.g.
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if it is operated in the manner of an open system, for example is
disposed below the gap which is formed between two transport units
and consequently uses in addition the natural gravity of any dirt
particles and the like which are present. In particular, it is possible in
an advantageous manner to undertake the suction with such a small
low pressure that the transport of the fibre material in the transport
units is consequently not impaired, as could be the case when using air
supply devices which operate with blown air. In addition, the result
advantageously is that the lighter particles are removed as beiore by
suctioning out of the fibre flow, whilst the heavier particles, such as e.g.
shell particles, are ejected at the same time through the open gap and
then dropped for example as a result of gravity. The fibre flow which
passes through the suction device is freed of disruptive components
consequently surprisingly much more effectively than when using a
closed systemn. Finally, it is also advantageous that the suction device
can abut against an open gap, 1.e. a closed system for guiding air is

unnecessary, which facilitates access to the various components.



~consequently surprisingly much more effectively than when using a
closed system. Finally, it is also advantageous that the suction device can
abut against an open gap, i.e. a closed system for guiding air is
unnecessary, which facilitates access to the various components. 4
Funthapshigviinggeondtaatines of teitvepndirareraveaisalpctia sts- sub-
claglaims. The invention is explained subsequently in more detail in
embodiments in conjunction with the accompanying drawings. There are
shown: Fig. 1 schematically a device for transporting fibre material
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longitudinal section through a transport unit of the device according to
in @igjanehion iwftmibe rosroreanyisi g rasmbes anthene gansporipipe;
Fig. 3 a perspective view of the device according to Fig. 1 according to a
first embodiment of the invention; Fig. 4 details of the device according to
FigFiy. 3; FigsshtorBarially transgorichitdavhicirans ponfigagedibecording eoial
the invention for the device .accarding to Fig. 3 and 4: and Fig. 9.a._ .
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. in_a vertical tial section a loop- forming. machine in the form of a .
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knitting position, subsequently termed knitting system, with the help of
cam parts. oY SRAVIRCRREE TS Vi aSITER WHRSS suitable for
receiving fibre material 4. The circular knitting machine 1, which can be

. canfigured for example as a ri ht/Ietcﬁr}cular knitting machipe, stands_on
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number 5. AR @REOfCaNirst embodiment of the invention;

Fig. 4 details of the device according to Fig. 3;

Fig. 5 to 8 various transport units which are configured according to

the invention for the device according to Fig. 3 and 4; and

Fig. 9 a longitudinal section through a device according to Fig. 1

according to a second embodiment of the invention.

Fig. 1 shows roughly schematically in a vertical partial section a loop-
forming machine in the form of a circular knitting machine 1 with a
needle cylinder 2 in which normal knitting needles 3 are mounted
displaceably and can be moved at a knitting position, subsequently
termed knitting system, with the help of cam parts, not shown, into a
receiving position which is suitable for receiving fibre material 4. The
circular knitting machine 1, which can be configured for example as a
right/left circular knitting machine, stands on a {loor of a workplace or

a knitting room indicated by the reference number 5. An operator can



5 operate the knitting machine 1 from the workplace floor 5. In addition, a
plurality of cans 6 are placed on the3vorkplace floor 5 in which slivers 7
comprising fibres are placed. The slivers 7 are supplied to a drawing
frame 9 via conveyor belts 8 or the like, which drawinglgame is
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large number of knitting" systems, only one of which is shown in Fig. 1,

7 coEpUfaRhE Pran & BanlagTer example three pairs of drawing rollers 11 in
the manner known per se. In addition, an auxiliary thread 12 which is
withdrawn from a supply spool 14 can be supplied to each knitting system
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whilst the last transport pipe 17c in the transport direction ends close to
hook 19 (Fig. 2) of the

A fibre web, not shown, which comes from the drawing frame 9
essentially comprises untwisted staple fibres which are disposed
parallel to each other, is supplied, as is evident more precisely in Fig. 2,
to an assigned knitting system with the help of a transport device which
is designated in general with the reference number 15, The transport
device 15 contains at least one twisting member 16 and a spinning or
transport pipe 17 connected thereto {Fig. 2), three transport units,
which have respectively one twisting member 16a, 16b, 16c and a
transport pipe 17a, 17b, 17c being connected in succession in the
embodiment according to Fig. 1 because of the comparatively large
distance of the circular knitting machine 1 from the drawing frame 9.
The first twisting member 16a in the transport direction of the fibre
material 4 is disposed directly behind the pair of output rollers 11a or
the delivery godet 18 of the drawing frame 9, whilst the last transport
pipe 17¢ in the transport direction ends close to hook 19 (Fig. 2) of the
knitting needles 3 which are extended into the fibre receiving position at

the relevant knitting system. Behind the knitting needles 3, a suction



knitting needles 3 which are extended into the fibre receiving position at
the relevant knitting system. Behind#ghe knitting needles 3, a suction 6
element 20 which is connected for example to a central suction device 21
can be disposed. The transport device 15 which is configured as spinning .
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21 HARSPOTERIRBsdd serves according to Fig. 2 for converting the fibre web
issued from the drawing frame 9 firstly into a temporary yarn 22 with real
twists. The twisting member 16 is formed for this purpose for example
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receives in itself for example the initial portion of the transport pipe 1 .
trapARO’rMINABS It WIS SatfeF Bt i B oMEEnB SIdER A} lastary hipipe

17 aopel Zrécaﬁ’z[&{%gtﬂé( gRlurality of i, channels pe. gxtendationdne sefd,m

side 24, said air channels all being disposed diagonally relative to a '
thecdntraiingisioitie fafispdit pipe 17. tErermir shanvials 2Zheviglrateahd wists.

wall.of 1 i fran ' inne I
o ASUAS PRARE" AR A AR BAdLE 10F B AmBRe dfRlan
esssuppidd by iy ol sieelbaditittentis ditherafeohinoéls 2scivinisteives
. bu ainst the outside of th dy 23 so thatthe twistin ember
I R e O T e Do
terofioatmst follsts widtinth thiatrizrsport dipenl addsatethet sarhe ltmst, also air

cond it further through the transpert pipg 17 in the direction of the )
B ol B P B BT P gy the
endhadeelst 25aad tirbelencadls islpisducedivpadeiticidndhe ranspattve to a

ipe 17 in such a manner that the fibre ,material coming from.the t
o ) SR bl B e TR AE ES A Le the
wallasi 2Rdnibaies lagendmiteriod redations-arpiiapantegrtd itaddat an inner

imylt I t the fib terial. Th 22 k
wai] By ianeously compact e forg, maleril, The IeTPORL VAN 22 KEBS v,

air is supplied by means, not shown, to the ends of the air channels 25
which abut against the outside of the body 23 so that the twisting
member 16 draws the fibre material which appears in the delivery godet
18 of the pair of output rollers 1la into the transport pipe 17 and, at
the same time, also conducts it further through the transport pipe 17 in
the direction of the relevant knitting system. Because of the diagonal
arrangement of the air channels 25, air turbulence 26 1s produced in
addition in the transport pipe 17 in such a manner that the fibre
material coming from the output rollers 11a not only is suctioned in but
is also spun into the temporary yarn 22 in that a large number of
rotations are imparted to it and simultaneously compact the fibre
material. The temporary varn 22 keeps the twists essentially up to the
end of the transport pipe 17, whereupon these twists are then undone
again up to the entry of the fibre material 4 into the knitting needles 3,
i.e. are reduced to zero (false twist effect). Therefore a compacted but
almost untwisted fibre material 4 enters into the knitting needles 3.

The same effect is obtained if, according to Fig. 1, three transport units



end of the transport pipe 17, whereupon these twists are-then undone
again up to the entry of the fibre material 4 into the knitting needles 3, i.e.
are reduced to zero (false twist effect). Therefore a compacted but almost
untwisted fibre material 4 enters into the knitting needles 3. The same
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in succession. These transport units can be disposed, according to Fig. 1,
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charef aps 27 (Fig. 1) between an outlet end 28 of a
preceding transport unit (e.g. 16a, 17a) and an inlet end 29 of a
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drawing frame 9 are represented in order to simplify the illustration.

. Finally, Fig..3 shows respectjvely one thread guide 30 which is disposed
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Ac Qr%ing to the invention and a cordi%g to Fig. 3, at least one suction i
Al which are herewith made the subject of the present disclosure in

order to avoid repetitions by reference to them.

Analogously to Fig. 1, Fig. 3 shows a drawing frame 9 which has, in
contrast to Fig. 1, two adjacent transport lines for fibre material and
therefore respectively two adjacent transport units 16a, 17a or 16b, 17b
or 16c, 17¢. In addition, only the lower rollers 11, 11a of the drawing
frame 9 are represented in order to simplify the illustration. Finally,
Fig. 3 shows respectively one thread guide 30 which is disposed at the
end of the respectively last transport pipe 17c, by means of which the

supplied fibre material 4 is supplied to the knitting needles 3 (Fig. 2).

According to the invention and according to Fig. 3, at least one suction
device 31a, 31b is disposed respectively in the region of at least one air
removal opening or of the gap forming the latter, preferably in the region
of all the gaps 27a, 27b etc. Said suction device preferably contains a
suction pipe which extends closely, with one end, and particularly

advantageously from the bottom up to the relevant gap 27a, 27b and,



device 31a, 31b is disposed respectively in the region of at least one air
removal opening or of the gap formigg the latter, preferably in the region
of all the gaps 27a, 27b etc. Said suction device preferably contains a
suction pipe which extends closely, with one end, and particularly
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positions 31al and 31a2 with axes 32al, 32a2, shown in broken lines. A
diagonal position corresponding to the axis 32al is for examp&g,sengible
1g. and 4
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show, stand at least in the region of their suction openings
perpendicular to a transport direction v which is prescribed by the
transport pipes 17a to 17c¢, as is indicated in Fig. 4 by a central axis
32b of the suction device 31b. However it can also be expedient to
dispose the suction devices diagonally relative to the transport direction
v. This is indicated in Fig. 4 in that the suction device 3la can also
assume positions 31lal and 31a2 with axes 32al, 32a2, shown in
broken lines. A diagonal position corresponding to the axis 32al 1s for
example sensible if an outlet end 28a of the transport unit 16a, 17a
which abuts against the relevant gap 27a is bevelled and provided with
a diagonal front or end face 33a and has an outlet opening which 1s
orientated towards the suction device 3la and the axis of which extends
for example coaxially relative to the axis 32al. This bevel of the outlet
end 28a is however not achieved in that the transport pipe 17a is bent
over at the relevant end. Rather, a straight pipe is preferably cut

diagonally at the end thereof in order to configure the end face 33a (Fig.



which abuts against the relevant gap 27a is bevelled and provided with a
diagonal front or end face 33a and Itas an outlet opening which is
orientated towards the suction device 31a and the axis of which extends
for example coaxially relative to the axis 32al. This bevel of the qutlet end .
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alighéy&lgvant end. Rather, a straight pipe is preferably cut diagonally at the
end thereof in order to configure the end face 33a (Fig. 9 4) in order that
the axes of successive pipes can be continuously in alignment. Due to
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or end face 33b at the outlet end of the transport pipe 17b shows in Fig.

4. Hence Fig. 4 shows in total an embodiment with a diagonally
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More detailed explanations in this respect appear unnecessary. A further
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suction device 31 which is attached thereon from the bottom, e.g. in
position 31la2. Loose entrained particles are separated in this case,
assisted by gravity, particularly easily from the fibre flow or temporary

yarn 22.

Further possible embodiments of the configuration of the transport
pipes 17 at the outlet ends thereof are evident in Fig. 5 to 8 More

detailed explanations in this respect appear unnecessary.

A further advantageous embodiment can be obtained in that the
diagonal end faces 33a are disposed directed towards the side and the
axes of the suction devices 31 horizontally instead of vertically as in Fig.
4. As a result, undesired sagging of the fibre material in the region of
the gap 27a, 27b can be extensively avoided. Finally, diagonally
extending outlet ends confer the advantage that they prescribe a
preferred direction for the excess air which is to be removed and direct
the latter consequently automatically away from the subsequent inlet

opening.



4. As a result, undesired sagging of the fibre material in the region of the
gap 27a, 27b can be extensively avidided. Finally, diagonally extending
outlet ends confer the advantage that they prescribe a preferred direction
for the excess air which is to be removed and direct the latter
consequently automatically away from the subsequent inlet opening. 10

rurtHERSIREre; ithas proved tabsexmediantwith iesnecdtedhedesitedesired
cleanln%eﬁect to choose the lengths x|, x2 (Fll?_. 4) of the gaps 27a, 27D,

cleanéagurtiadh tRePaRSEOraIIEBRSAY X bEhdither fulkhe BPRdG Snalil b,
medsHRENSIPN0 tsnflis IRIaFIRMAS RArticHIatly (Adyanigg Ror too

which di means the internal diameter of the transport pipe 17a, 17b which
smabecedds thiémespactive Jap274, Z7b2¥he 18infégasasds Areastifedcuiarly
acERPEEUNEly A e pu st dae of Renpigarring anspar ine R gor
17a) Up to the beginning of the inlet opening 29 (Fig. 1) of the subsequent
piptraisport pife (whiclybpraswigss theanyshovisvThesiplebénd oftie  The
: equent.tr t i fi IS itself,

A T ToaIeD e R HIotoRLalg STa i ot g o the
pret6i)wghicteis sonregigobtoithe  rélevantramspdiepipegithistdependbe inlet
upon the respective.construction and for example upon whet he . .
oD g el e L R AR T e 4
clearlis pénetrated Hyethenteanspaoit glipgreveritssentireriengthnkptotal thee can
length. x indicates therefare the .smallest distance.between two transport
theﬁ]ﬁﬂ% fgﬁnéjﬁ?%g e ﬁfvzbl?ré%e(lfheafswfﬁﬁ% ar%%@nﬁrelr Eil\{%garr:lor one 6}383% rtthe
inl@ipepthiMorsosetwiingerabihddinfensiarst) wkch2di hastheted to the

reL SRS OGh P IE 1 O OJ1erTAa SN o R BEREE I o o
andtastingtonspin again anckthe famingwerm22dscantomaticalbpibweddied front
of 1he e g A R e PR A e PR M ransport
pipe over its entire length. In total, the length x indicates therefore the
smallest distance between two transport units formed respectively from

one twisting member 16 and one transport pipe 17.

Moreover, the use of the dimensions 0 < x < 2di has the advantage that,
after breakage of the temporary yarn 22 or running empty of a transport
unit 16, 17 for other reasons, no problems arise with starting to spin
again and the forming yarn 22 is automatically threaded into the inlet

opening of the respectively subsequent transport unit.

As in particular Fig. 1, 3 and 4 show, the transport pipes 172, 17b and
17c preferably all have central axes which extend in a straight line. In
addition Fig. 1 shows a variant in which at least one transport pipe 17¢
is disposed at an angle relative to other transport pipes 17a, 17D,
however all the pipe axes being in alignment. In the embodiment
according to Fig. 3, all three transport pipes 17a, 17b and 17c are in

addition disposed coaxially relative to each other. In contrast, Fig. 4



As in particular Fig. 1, 3 and 4 show, the transport pipes 17a, 17b and
17c preferably all have central axeslwhich extend in a straight line. In
addition Fig. 1 shows a variant in which at least one transport pipe 17c¢ is
disposed at an angle relative to other transport p| es 17a 17b, however

shogyisthg pise axes: ngvr?%argrﬁ eRPHEB b o eHiCaRisraRRf o plg.the

invEn BbHRIFANSRSTLRIPES: bida i iR ARELIAD %ﬁﬂﬂrédd'tlon disposed
coaxially relative to each other. In contrast, Fig. 4 11 shows a particularly

preferred embodiment for the purposes of the invention which has one

Thifubsitiplisnegal fealies ThissRecia) feptyre mesidesjndhefaghinattheg o
transport pipes 17ato 17c, regarded per se, have in fact continuously
17 gonseardagr distnelepy cthése iatérmepaiametaisiowevst datomdernal

dla%@‘c’éi%d'yéf@ézyel ’E@%’H&P%ﬂiﬂ%ﬂ%@%ﬁz@d@ﬁ@e@%ﬁ?@ agr‘c?tﬁﬂ*iﬁlhp'gtﬁ%uer

machiné 1. In particular, the transport pipe 17a has the largest intérnal
frogidinetdraveng dnspott pipe 117 dinsediom ohélamdthetirsnspertpipe 1. In

parkiuid¢ #‘?ﬁh%’%%frg%?% gaponty, heady, Qfé%%ﬁ%%&'ﬂ%&é%&@? the

transport orme e transport pipes as at
tratiwpbeyimiry d comparatpdsiyiargeinterndl diamdtesrrasbat theendlac the

mSAmparatively small internalglamoher Ihe large initial diam etergsst%at the

Tindisturbed transfer of the Tbre flow com|ngltlrorﬁethésdrgvcvlnle‘t(r€ame

tram&;dsttﬁamwfa&mmﬂoﬁmneténa&sﬂnspndtsmm kt’sertﬁo?hoaﬁré fike has at
flgw4 into the knittin negd :i?ln this case th 7a 27, E eee% d
sucgessrvegtranspo unats 1 y1 §expe%renét”y |mens?onela end a

coriqugeeiha&igfshm]rhamtﬁyrtﬁtaﬁtmeteemé‘tgesatr@m ﬂ‘lﬁ:t@?eha@hm’ter assists
nsport units w |ch e lar ternal diame rs 0 a muc
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whnscameﬁhmelEﬁmatlﬂrrmmai@hmgtamdﬁ&oaﬁmIarbyeadmnta@a@@ﬂt)re

the transition from a preceding_ first transport unit (e.g. 16a, 17a) in_the
O‘tfraﬁsb%r’t)d CHEMV RS e SE ? 15’118 case, tﬁe gap 27a, 27b

between successive transport units 10, 17 is expediently dimensioned
to be so large that, of the quantity of air which emerges from the
preceding transport units which have larger internal diameters, only as
much is transferred to the subsequent transport units as they are able

to receive because of their smaller internal diameter.

It is particularly advantageous if the transition from a preceding first
transport unit {e.g. 16a, 17a) in the transport direction v to a directly
subsequent second transport unit {e.g. 16b, 17b) is chosen to be larger
than the transition from this second transport unit (e.g. 16b, 17b} to a
further subsequent third transport unit {e.g. 16¢c, 17c). In this case, the
temporary yvarn 22 forms a comparatively large balloon in the first
transport pipe 17a, which assisis good separation of the entrained
foreign particles in the subsequent first gap 27a. As a result, the
largest part of the impurities is removed already in the region of this
gap 27a. Therefore subsequent transport pipes, in particular the last

transport pipes 17c¢ respectively in the transport direction v, obtain a



than the transition from this seconditeansport unit (e.g. 16b, I7b) to a
further subsequent third transport unit (e.g. 16¢, 17c). In this case, the

temporary yarn 22 forms a comparatively large balloon in the first
COTEEARGIAPHE FTAVGRIEHAKERI GBI atdh 6f tHesBhtraheyhich the

ball9F2I0RRARUEISS N e AUDEEAUSAHTITS! 9BR 1R ASABSIHEANGS 1ABBRved,

part of the impurities is removed already in the region of this gap 27a.
whithetafafvaaisegae feinspatpipesTimosaditilae ib18smakdpbinto the
kaﬂﬁ‘?g LLeqgspectively in the transport direction v, obtain a 12

correspondingly reduced internal diameter, as a result of which the

balloon formation is smaller and a narrower guidance is achieved, which

[ ] ' ' f fibr jal.i ift]
A e Tt (R Eroviace aomiibunnac”
all idhfactaalsrertranyeortpipesiVia a1zh dnd 12che Isérengigheand to dispose
tnciSROSR 10 with axesulich exengparaliel 9, cagh et PULBIRNAIRG..,

an offset which extends transversely relative to the transport direction
offdestweeinthexixesisf sueoessiveciransportvipes. the Figadshowsdarection v
berQiiRe! QrEPacing 4l exists foroxample betwesn {he axgs gf e ranspor .,

pipés 17a and 17 and an O?'FSGFA% tween the axes o?the%ranspor ’
offspipes Bihcandgl Ad. xthesdimbedmnente theteviscthaiebysexqpetdidntlyrilrs port

. A2 sigce the internal djameteg.of the fransport pipes 17a, 17b, 17c
PIPG b S BOn L TIah N H Tie AeCioR OF e nEifig tbdRdzpnsport
pip@ne advantage of theoffsetlh resldes ierthestéictdhaf, bylreeansief ithereby
e met{ric sitional differe ces.betweep he drawin frr;%rélfe outlet and .

SEHOHIEROI oF he (HBSE QUIILTHO EaR L4 BB SEnGhtberor A RRRpIRPES
174nanmey, witheutyegpiring tedesthans okihel teangportipipesitdcionthiss the

purpose. The size of the offset should be chose& in accordance with the

knithne machine 1 (mne advantage of the ofiset A resides in the fact

that, by means of it, geometric positional differences between the

drawing frame outlet and the inlet hole of the thread guide 30 can be
compensated for in a simple manner without requiring to bend one of
the transport pipes 17 for this purpose. The size of the offset should be
chosen in accordance with the individual case and, with normal
internal diameters of the transport pipes of e.g. 1.5 mm to 4 mm,
should be smaller than or at most just as large as half the internal
diameter of the respectively subsequent transport pipe. The direction of
the offset A can be such that a subsequent transport pipe i1s situated
. offset by the offset A at the side or towards the top or bottom relative to
a preceding pipe, the respective positionn requiring to be chosen in
particular with reference also to the air conditions prevailing in the gaps

27a, 27b.

Fig. 9 shows a further preferred embodiment of the invention which is
considered to be best at present, only two transport units, in contrast to

Fig. 4, with respectively one twisting member 35a, 35b and a transport



internal diameters of the transport pipes of e.g. 1.5 mm to 4 mm, should
be smaller than or at most just as large as half the internal diameter of the
respectively subsequent transport pipe. The direction of the offset A can

~ be such that a subsequent transport pipe is situated offset by the offset A
Pipgt #5sidd Br fonahid T HeclepwiBa b Telanhs iBL of prICSERECHip&  theugh

herleSPgElYR RESHPHBIHINREAQ Berenasen I Radicylaryithdgierencr ghsns
to the air conditions prevailing in the gaps 27a, 27b. Fig. 9 shows a

S3SqurtRer PRI AXTe MBYTERTERRST tenApertiohWhitndstieo msidésedb haoh a
suthesiaLRrESAPL GBI ansPOH ISR eoPURsiHe Figc Rl transport

respectively one twisting member 35a, 35b and a transport 13 pipe 36a,

un@ebwhishasasvhrstistitheReb Being fepresdined  ahcugh shers alset 35D,
36%?@%&&1%%%?5%%“ LS GAAPePICSENt INe RS 398 383 NRIE oval

forma precedi ort unit and the parts 35b, 36b a subsequent one.
opaBvtvgeEn arvvutied erd 3nofmew precéding wamspoit anit8bayB8avand 4A' is

ais|figkend 28 e subseduent tansporiAini, 39390, AR, A0 AREN 03P o
which Is intended to form<an air removal opening is provided. In'the
whrebios efthisegapd3Ipassumtionadevice@ s, dispbsedctivcontnastiocFidneing
the latt ti hamber 42 which i ted tion. . .
sl S bl ar Ber Cscnbetiy S Mo Aartass Aish i
expsatendigndavall 42 h adhiolpiso €xpediesdliyi phrattebanid wpHositeitb saitl walls
first end wall, said lls bei i d tiall dicular t
b R s P Rpoe SR M AR, o
theoftiere Thatiraizd panidoipe a36aaafithe hreacsinthtransport Thi pratisgest pipe

T DT T T

firenehylall 42bidisposeadetheris Rigeridsval< 2 5 povidedwiiiv Arfeutet the
pening 43 which is situated onositet e inlet end 383 of t esu%sequent
ouﬁgh toRitiP to the gap 39 and the second end wall 42b disposed
there. This end wall 42b 1s provided with an outlet opening 43 which is
situated opposite the inlet end 38a of the subsequent itransport unit
and the inner cross-section of which outlet opening is larger than the

outer cross-section of the transport pipe 36a of the preceding transport

unit at this position.

As Fig. 9 shows, the free end portion of the transport pipe 36a can
protrude through the outlet opening 43 in particular in such a manner
that its outermost edge, which establishes the length x of the gap 39
with the beginning of the inlet opening 38 analogously to Fig. 4, projects
slightly outwards beyond the inlet opening 37 and protrudes into the
gap 39, as Fig. © shows clearly. As a result of these measures, it is
achieved surprisingly that the air, which swirls with loose fibres,
emerges from the transport pipe 36a and strikes the subsequent
twisting member 35b or transport pipe 36b, is thrown back into the
annular circumferential gap which is formed between the edge of the

outlet opening 43 and the transport pipe 36a and is then discharged



and the inner cross-section of which outlet opening is larger than the
outer cross-section of the transport pipe 36a of the preceding transport
unit at this position. As Fig. 9 shows, the free end portion of the transport

pipe 36a can protrude through the outlet opening 43 in particular in such
toggtheih et HaP i Blfte i JREERGR 1 MhitEhdsiabiidHe dieUsHRS 051 the like,

thr2R 39yt the;baoinpRgOf theyinlgt onRening 38,an21000u8lY 9FiGefbs are

projects slightly outwards beyond the inlet opening 37 andéEro rudes into
ejeghed ddy @oghsthry CPSRSCRAMNAS erresint orgiasEhndiatpedowisvhich

eni@edeysebsumistghlat e alrwdtiehy Swlls i ogse flores. amerges iy,

from the transport pipe 36a and strikes the subsequent twisting member
effagiysralenspedt vipeBBY S trowntback s desanbathcatrbomiarential

gap which is formed between the edge of the outlet opening 43 and the

transport pipe 36a and is then discharged 14 together with possible, in
Thpaeficaraniy e ttfisimpuritiesioriiedike] thrdligh thersstioh piee4 804t 1s

disPosed e f@S?‘é‘ﬁd%& 1683, rSeSl%‘dt?Q '%ﬁ? 9)-$1e,0pEN 4R, 39 o 8¢ an

emoved from t re flow wh|c enters into t sequent twistin
O-megniset 35bdConsetfoentlyheffettivecleafningtiscchievedastivthemtirer 4 1

describe bOdI ents Th cleani ing effect is artlc OOdI the
b B L ore A e S g e of

thenithiflee bptnof gt arinty k ametiserefones the Soetion effect of the
suction pipe 41 becomes effective almost exclusively in the region
between the edge of the outlet opening 43 and the transport pipe 36a. In
In areéethdhthe Suctioncthambgid2 can laezpt@ducbel W@Bd epensg and
uwed the secon wall 42b| figur

d | h
DGR BB AR O Etlad o S dnd de A& 2D i
co@ﬁ@iﬂ@d%ﬁk}@e&ﬂ@ﬂ@lﬁzc&m@mbebéar Aviither Odingrdk eah iseesealed and

deadabiE e to e o A e 25NNt MR IS ring 45 can
serve expediently for sealing. At the same time, it 1s achieved with the
help of the O-rings 44, 45 that the suction chamber 42 can be
configured, apart from the suction pipe 41 and the region between the
end wall 42b and the transport pipe 36a which opens into the gap 39,
as a compietely closed housing which is situated opposite the inlet end

38 of the subsequent transport unit 35b, 36b at a spacing.

Corresponding suctionn chambers 42 can be provided at the transitions

between further, not shown transport units.

Moreover, the transport units evident in Fig. 9 can be constructed

analogously to those according to Fig. 1 to 8.

The invention is not restricted to the described embodiments which can
be modified in many ways. For example, the described angles evident
in the drawing, at which the end faces are bevelled at the outlet ends of

the transport units, should only be understood as examples which can



help of the O-rings 44, 45 that the suction chamber 42 can be configured,
apart from the suction pipe 41 and the region between the end wall 42b
and the transport pipe 36a which opens into the gap 39, as a completely
closed housing which is situated opposite the inlet end 38 of the
be gydattrnt R EhsHrPEMPSsEO SEPRAHEREing [ E6RBEndmd Sdenlr the
andBanmpeisds cande pirvded akihertransitions. petvamen fushah dotec, 17¢
shown transiport units. Moreaver, the transport units evident in Fig. 9 can

in Fagordtructed BSABYEEs RS tHESE 8POSHIIREPOSFiG” 1 3618, Phe can have
diffevention-is,net resticteddehedassribacembodiments W CaBrbe 1f the

modified in many ways. For example, the described angles evident in the
corgrawinglatiaichane el fated are Hevblled At tREGEES EHES BRlIggameter

of AARFRMRIS AU Al bE YPeLSIPod af £Xamples WNIGR (aRANBEe, it

deviated from according to expediency. The same is true for the angles
carpbwvesplicHs Ve sraRSpoPRNT@eS 18pe 1nbeand i deammrieirprg vapich

red%éh%f%ﬁ%iw,e éggﬂ%ﬁfﬂﬁﬁ? A6ANGR0 ﬁﬁ@é@i&%m‘?ﬁ@é%} BHEUAtection
innertontours front those tacitly assumed here. If the contours deviate
of flom thetbitculacshage, thé averegeintesnardiimsemetalrasspohyipghan

thdgeeé}%%%iﬁ%%u.?ﬁgt’)%t%t‘f@ﬂ?élsi%%ginﬁgéli@&%ﬁc%%e%a”cg% e&@%{ﬁﬁaﬂé&g In

use transport pipe e internal diameters o redluce grad :
addunaallyr frompdine pletspehingsircthgadikedton! oftheloutet ppenidgsl with
Furthermore,. twisting members other than _those described, in particul
e e Rt S Bo Sotedin saiah, Danshorcsed ity o
impnerjatketsoof wbiclohrtg providgd ity bleastronbdetiealsgrooveyicas, the

..beu in order consequently to. improve the rotation of.the temporary. . . .

Dt T R ATt PO e bl SHIRE D BB IbL gt o T cwists
arcchasspadedfunetitmeotwhitn pvistsnalre presdaribedhby: thertwistirg described

members, Furthermore, the ﬁgnségribed transrfort d?vices can. al

trapspart O%q%]gsgro?ﬁ%&]ﬁ%c glg{’heeql on loop-formmg macs}(l)ig%s other

than the described circular knitting machines. Finally, it is understood
that the different features can be applied alse in combinations other

than those described and illustrated.



than the described circular knitting machines. Finally, it is understood that
the different features can be applied @élso in combinations other than
those described and illustrated. 16 Claims Device for transporting fibre
material between a drawing frame (9) and a loop-forming machine (1)
cont&-ﬁ*ﬁ@lét least two transport units which are disposed in succession
in a transport direction (v) and have respectively one inlet end (29, 37)
and one outlet end (28, 38), said transport units being formed from

- respEAENEIY Pl ERASHHPRIERSH SIMG AN 6L 1S DEBHCEBL dHg bt frame
transpRrt RIRE @78 Jf Bo Lifin30an30i Gennested herfif Jhare Relg o

provided between an outlet end (28, 37) of a preceding transport unit and
the iffEHES P29 B8) oA IS tibaBEgUEREIPSESh oMt GHiIteFEE[sEn Gap (R sport
27b, hich js; i 0 [ ' aoyal ing,

char e e rhain o e g 2T G YIS, 27 and one
devicer(®tacBth, B8, whith isaisknirenaristhaiatter isalisgosetngd from

Devi cearding to claim . racteri in that g To2fb
s 4 T B B e i) and
fulfilsothe imeueation @xpx <17di, di Deing'the JGterndtbtjantetecattkethereto,

outlet.end (28, 37) of the.preceding_transport unit,.3. Device or_/céi to
clint 8¢ S o e e Py BTG B
36b) pobsedied inttEen sranspantdireetion (Yhi havkincreasingly ,snddlerof a

interréalbdigmeﬁatgtstﬁ. DSeVA% a(%{:l(%rding to one of t?&,/clair?%t §LW oh is

chardctensedtin 1[hataf%epou e?end%gpgpatgl%gs orfe t ansp nlth}“ !

(16ajd T dsprividéstmithaarz outiét openingal ik aktendsidiagonatiged in
that, in the region of the gap (27a, 27b, 39}, a suction device
(31a, 31b, 40} which is open towards the latter is disposed.

Device according to claim 1, characterised in that the gap (27,
27h, 39) has a smallest length x measured in the transport
direction (v} which fulfils the inequation 0 < x < 2di, di being the
internal diameter at the outlet end (28, 37) of the preceding

transport unit.

Device according to claim 1 or 2, characterised in that the
transport pipes (17a, 17b, 17c, 36a, 36b), observed in the
transport direction (v}, have increasingly smaller internal

diameters.

Device according to one of the claims 1 to 3, characterised in
that the outlet end (28a) of at least one transport unit (16a, 17aj
is provided with an outlet opening which extends diagonally

relafive to the axis thereof.



10.

11.

12.

. Vice ac
suction devica

relative to the axis thereof. 17 5. Device according to one of the clatms 1
to 4, characterised in that the transpgrt pipes (17a, 17b, 17c, 36a, 36b)
have axes which extend parallel to each other. 6. Device according to
claim 5, characterised in that the axes of two successive transport pipes

(17aPEMCA RIAEARP IS @WRPA Breseladtad difdet (ol Apramierised in
exteqqs {rapsveISEL FRlAtvs tathe anspey difectiondy ) abileicee axes
according to claim 6, characterised in that the offset (Al, A2) is at most
equarisitaltie irepaapdiciieteprehtisshesspectively subsequent

transport pipe. 8. Device according to one of the claims 1 to 7,

characterised in that the suction device contains a suction pipe (31a, 31b,
40). Ddyestcecasuuidigytodizim 8, clisanetdrsotih thdtthe Buctoie spigetwo

(31a IS a [o te di ally._relativ the.
trans)?)%%f% g?%%’%?on iv ;.31%.2[D%e1\#ée cc?(;ér’d%(;/stt)d gﬁ@%%ﬁ% ?I%hésgctio %th &
charactesidedtind théftsthie (8Uctid R pipb (31 &3 th)icottainsva tmiglleelative to

outle% opening which .is orientated towards the gap (27a, 27b). 11. Device

according to or%ogh %A%%ll?nns ) 10, characterised in that the axes of
successive transport pipes (17b, 17c) form an angle with each other. 12.
Device according ta .one of the.claims 1 to 11, characteriged. in, that.the

e T NEE AR SR a8 Dok o Eonetetiios (A1
suctiarzpipe (41), havdng agfirst end wall(42a) andearsatondendiwallof the

(42b) which is situated opposite said first end wall, the transport pipe
(36af%?ﬂ?§%¥§ig(ﬁh‘§fgc&ﬁlaﬁHﬁi’f’i@%?d?ﬁ?&ing through a passage of
the first end wall (42a) and

Device according to one of the claims 1 to 7, characterised in

that the suction device contains a suction pipe {31a, 31b, 40.

Device according to claim 8, characterised in that the suction
pipe (3la) has an axis (32al, 32a2) which extends diagonally

relative to the transport direction (v).

Device according to one of the claims 4 to 9, characterised in
that the suction pipe (3la, 31b) contains a bevelled outlet
opening which is orientated towards the gap (27a, 27b).

Device according to one of the claims 1 to 10, characterised in
that the axes of successive transport pipes (17b, 17¢} form an

angle with each other.

Device according to one of the claims 1 to 11, characterised in
that the suction device (40) has a suction chamber {42} which is
connected to a suction pipe {41}, having a first end wall (42a)
and a second end wall (42b} which is situated opposite said first

end wall, the transport pipe (36a) of the preceding transport unit



13.

14.

extending up to the second end wall (42b)-which, in the region of the gap
(39), has an outlet opening (43) which is situated opposite the inlet end
(38) of the subsequent transport unit and has an inner cross-section
which is larger than the outer cross- section of the transport pipe (36a) of

the prEREHIAGRAtSFEM A aPRis p8GItRIn ths. BEviceRecoTai gt ehiand
12, chamagiersed indhahihedrapRpei PIRg 3G #e PEGRAIME: region of

transport unit IS disposed sealed in the first end wall S42a . 14. Device
accorafngaione Bl thEafaifia 12WB1a3, QprirdBe riéd) invihitihdsseishRa ted

end wall (42h) &ﬁngigyf&qoa?s%%ve{hvg@%§e@l%@ﬁc&?gﬁgﬁo§%@ﬂt and

and detachable manner to the suction chamber (42). 15. Circular knitting
machiag, sharaorrissdsa-geation provideds wihsridherotbaoyter cross-

accogg@tgoth Qe ﬁ{éfnﬁrgrﬁl.%'g}% ]p{8é4('36a) of the preceding transport

unit at this position.

Device according to claim 12, characterised in that the transport
pipe (36a} of the preceding transport unit is disposed sealed in
the first end wall (42a).

Device according to one of the claims 12 or 13, characterised in
that the second end wall (42D} 1s configured as a cover which is
connected in a sealed and detachable manner to the suction

chamber (42).

Circular knitting machine, characterised in that it 1s provided

with at least one device according to one or more claims 1 to 14.



