i Circular knitting machine with a rotatable blade for cutting a fabric tube

The invention relates to a circular knitting machine of the type specified in

the preamble of claim 1. A known circular knitting machine of this type

(DE-Gbm 74 24 526) is provided with a 5 rotatable blade, which is for the

purpose of unravelling (cutting) theifabric tube, produced by the circular

knitting machine, either between two stitch wales or in the region of what

is known as a change point (changing zone), within which the threads

forming the fabric tube are processed not to form stitches, but only to

form float stitches. In order for the blade to be able to be installed in a

simple manner in various types of machines and to be 10 adjusted easily

in terms of the position thereof relative to the fabric tube, said blade is
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with a drive wheel, which rolls on the underneath of a stationary carrier

ring when.the needle cylinder rotates. In this way, the flexible shaft, and
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rnéediencylinder rotates. 15 In the known circular knitting machine, the

drive wheel of the flexible shaft may also be formed as a friction wheel or

as a toothed wheel. The constriction as a friction wheel has the
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lar at rotational speeds of the blade which are lower than correspon
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take-up rollers are provided with means 25 for opening and stretching out
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EP 0,456.576 II°>1, PCT WO 00/50678. DE 101 20 736 CI). By contrast, if
tﬂlgﬁghv\‘é G erg} S underneath of a stationary carrier ring when the needle cylinder

rotates. in this way, the flexible shaft, and with said shaft also the blade, are automatically
sel in rotation when the needle cylinder rotates.
15
In the known circular knitting machine, the drive wheel of the flexibie shaft may aiso be
formed as a friction whee! or as a toothed wheal, The construction as a friction wheel has
the disadvantage that varying rotational speeds for the blade may result because of stipping
Or wear. As iong as the fabric tube is to be cut in the region of float stitches, this is not a
20 major problem. By contrast, if the fabric tube is to be cut along regions in which there is
a conventional stitch formation, unciean or incorrect cutting edges may result, in particu-
lar at rotational speeds of the blade which are lower than corresponds to the speed of
drawing-down the fabric tube. This is particularly undesirable in relation to circular

knitting machines of which the draw-off and/or take-up roliers are provided with means
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for opening and stretching our the cut fabric tube so as to be able to draw off and/or take
up a single-tayered fabric with twice the width of the fabric tube {for example EP 0 456
576 B1, PCT WO 00/50678, DE 101 20 736 C1). By contrast, if the drive wheel of the

flexible shaft 1s formed as a toothed wheel, then it is ensured thar the blade always rotates



flexible shaft is formed as a toothed wheel, then it is ensured that the
blade always rotates at a pre-selected rotational speed. In this case,
however, the stationary carrier ring would have to be provided with a
circular toothed ring, and this involves considerable expense. Moreover,
in both cases, it is difficult to access theldrive wheel and it is thus difficult
individually to adjust the rotational speed of the blade as a function of the
speed at which 5 the fabric rube is produced, or to replace the drive
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fact also arra gg;)d at an inaccessible location in the machine frame, but
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Proceeding from this point, the technical problem of the invention is to
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are already present under the needle cylinder and which are intended to
ofriv Elenid e Lot avd fsr e iipagsiiers. Said shaft is 25 therefore driven
independently of carrier rings which are attached to the machine frame of
the circular knitting machine, and the carrier rings do not need to be
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20 This problem is solved by the characierising features of claim 1.

The invention has the advantage that the drive wheel of the flexibie shaft is connected at
an appropriaté location to the drive means, which are already present under the needle
cylinder and which are intended to drive the draw-off and/or take-up roliers. Said shaft is
25 therefore driven independently of carrier rings which are attached to the machine frame of
the circular knitting machine, and the carrier rings do not need to be configured with any
regard to the drive wheel of the flexibie shaft. In this way, the overall construction is
substantially simplified. Furthermore, the drive wheel of the flexible shaft can be readily
provided in an easily accessible location, and can therefore be replaced easily when

30 reguired. Additional drives for the blade are not required.

Further advantageous features of the invention will emerge from the sub-claims,
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3 In the following, the invention will be explained in greater detail with

respect to an embodiment in relation to the appended drawings, in which:

Fig. 1 is a schematic, perspective view of a circular knitting machine with a
flexible shaft S driven according to the invention, a draw-off and/or

take-up means being located in a first -rétational position; Fig. 2 is a
schematic view corresponding to Fig. 1, the draw-off and/or take-up

I:n&anf, however, being. located in a second rotational position; 10 Fig. 3
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aseafintingitorftigionliand 2pfigdd isranieplangedhiepnt view of a first side

wall, visible in Fig. 1, of a frame of the 15 draw-off and/or take-up means;

and Fig. 5 is an enlarged front view of a second side wall, visible in Fig. 2,
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PfanpRY Shewienin DE 101 20 736 C1 and DE 101 23 089 Cl, in such a

way that further explanations for the person skilled in the an can be

omitted. 25 In Figs. 1 and 2, a schematically shown needle cylinder 1 is
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which is likewise arranged in the machine frame, The machine frame is
provided near to the base thereof with a lower, stationary carrier ring,

whichisa lehendeseitheddatarivitinigfatenee R.5i% 804 0RMNENRans accor-

gr%w-o .and/or take-up 30 means, generally denoted by the reference
Humerals; is ABunted so as to be rotatable about the machine axis 2.

The draw-off and/or take-up means 3 serves to pull a fabric tube

IS{OdzPCeg by the %irfcular knitting Each‘lne off the needle cylinder 1 and/or
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Fig. 5 is an enlarged front view of a second side wall, visible in Fig. 2, of the frame of

the draw-off and/or take-up means.

Figs. 1 and 2 show only those components of a circular knitting machine necessary for an
understanding of the invention, which is constructed substantiaily in the manner shown in
DE 101 26 736 C1 and DE 101 23 089 C1, in such a2 way that further explanations for the

person skilied in the art can be omitted.

In Figs. 1 and 2, a schematically shown needle cylinder 1 is mounted so as to be rotatable
about 2 machine axis 2 in a machine frame (not shown), which is supported on feet, and
is connected to a drive which is likewise arranged in the machine frame, The machine
frame 1s provided near to the base thereof with a lower, stationary carrier ring, which is
to be described later with reference to Fig. 3 and on which a draw-off and/or take-up
means, generally denoted by the reference numeral 3, is mounted so as to be rotatable
about the machine axis 2. The draw-off and/or take-up means 3 serves to pull a fabric
tube produced by the circular knitting machine off the needie cylinder 1 and/or to wind

said fabric tbe. In this case, it is not important for the purposes of the invention whether



-4- the draw-off and/or take-up means contains only at least one draw-off
roller 4 or only a take-up roller 5 or both, in order only to pull off, only to
wind on and/or to pull off and to wind on the fabric tube, as is generally
known to the person skilled in the art. In the embodiment, two draw-off
rollers 4 and also a take-up roller 5 are-ptesent. 5 The draw-off and/or
_take-up means 3 further contains a frame 6, which is rotatably mounted
on the lower carrier ring, and which for example is formed substantially
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arranged perpendicular to the rods 7. The two 10 draw-off rollers 4 and
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upper portion thereof with a support plate 12, to which is fastened one

end of each of two connection rods 14 which extend perpendicular to the
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the connection.rods 14 are connected by a further support 15 plate 15.

R G R i TR el ST Rt DSy om

fraimneidrovie ortwal diide ot s 6 c aviniched reyarran geddarizdiel 3atideare arranged at
0 i d ar unied.hby their e tably in ar rigidly.

o B L T B b RO R, e oo

10 grestefithlithé widthotakefabrbaubanrawamai thewaeredle oylindgis19in10 and

i YO [P SRR RS GRT - MEr QY rTRCATHEN 0 Lo (iGN @fer portion

likewise arranged parallel to the connection rods 14 and below the
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12, and has mounted at the free end thereof two rods or rollers 18, which
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onstructed as a roller blade, is ajranged in the frame 6 at a point close to
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and are mounted by their ends rotatably in or rigidly on the support plates 12 and 15, and
the length of which is somewhat greater than the width of the fabric nube drawn off the
needle cylinder 1 in the two-layer state thereof. Moreover, a carrier rod 17, which is

20 likewise arranged parallel to the connection rods 14 and below the articulated rods 16, is
fastened to the support plate 15 of the described support framework, extends into the
vicimity of the opposite support plate 12, and has mounted at the free end thereof two rods
or roilers 18, which are arranged in a V shape and are connected rigidly or rotatably to

the carrier rod 17.

Furthermore, 2 rotatable blade 19, for example constructed as a roller blade, is arranged
i the frame 6 at a point close to the support plate 15, between and directly above the
guide rods 16 and is mounted on a support 20 in such 2 way as to be rotatable, and
adjustable as required. The support 20 is for example fastensd so as to be displaceable and
30 lockable in position on one of the connection rods 14. Accdrding to Figs. 1 and 2, the
blade 19 1 rigidiy connected to one end of a shaft 21, which acts to set the blade 19 in a
rotational motion. The blade 19 geperally rotates in the direction in which the fabric is

drawn off, because in the case of a rotation opposed to the draw-off direction, there is a
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guide rods 16 and is mounted on a support 20 in such a way as to be
rotatable, and adjustable as required. The support 20 is for example
fastened so as to be displaceable and 30 lockable in position on one of
the connection rods 14. According to Figs. 1 and 2, the blade 19 is rigidly
connected to one end of a shaft 21, whiéh acts to set the blade 19 in a
rotational motion. The blade 19 generally rotates in the direction in which
the fabric is. drawn off, because in the case of a rotation opposed to the
a0t SREELR e RERE derkidiib it diRAfttEd Fab AR SeiA Mo BIESEP I
the blade 19 and pulled along thereby. Finally, it should also be

entioned that the needle cylinder 1 is connected in terms of drive to the
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needié cylin &r'l About the machine axis 2. 1h-the operation ofihe
drescriheddintthikerespretknbiwgsitirc it khittiegdinaghimiz( DEbAO GR1:R0hine
A36:Cl, DE 101 23 089 Cl), the fabric tube coming from the rotating needle
cylinder 1 is initially folded into two parallel layers and drawn through the
two guide rods 16, said fabric tube then being opened along a line
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afterwards, the ogened portion of the fabric tube reaches the region of the
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rollers. 18, a single-layer, substantially planar web, the width of which is
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the production speed pre-specified by the circular knitting machine, and is then wound up
by the likewise driven take-up roller 5. Furthermore, this mode of operation can be
achieved independently of whether the needle cylinder 1, and together therewith the entire
draw-off and/or take-up means 3, or a cam box ring, which surrounds the needle cylinder
1 and acts on knitting needles or the like, and associated components, are rotated about
the machine axis 2 while the needle cylinder 1 and the draw-off and/or take-up means 3

remaln stationary.

A stationary carrier ring 24, which is arranged on the base of the machine frame and is
shown only schematically in Fig. 3, and to which an also stationary bevelied wheel 25 is
fastened, generally serves to drive the various components. In the frame 6, which is
rotatably mounted on the carrier ring 24, a drive shaft 26 is rotatably mounted, which is
also visibie in Fig. 1, and to which a bevel pinion 27 is fastened, which is engaged with
the bevelled wheel 25, When the frame 6 rotates about the machine axis 2, the bevel

pinion 27 rolls on the bevelled wheel 25, causing the drive shaft 26 to be set in rotation
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the machine axis 2 while the needle cylinder 1 and the draw-off and/or
take-up means 3 25 remain stationary. A stationary carrier ring 24, which

is arranged on the base of the machine frame and is shown only
schematically in Fig. 3, and to which an also stationary bevelled wheel 25

is fastened, generally serves to drive thg¢ various components. In the

frame 6, which is 30 roatably mounted on the carrier ring 24, a drive shaft

26 is rotatably mounted, which is also visible in Fig. 1, and to which a
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and the bevel pinion 27, in order to be able to adjust the rotational speed
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which is coaxial therewith, a guide wheel 33, and a further 15 endless
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lying thereon. The described arrangement consisting of the components

28 to 34 further forms drive means, arranged on the outside of the side

In the embodiment, each of the wheels 28, 29, 31, 32 and 33 is a belt puliey, whilst the
drive elements 30, 34 consist of belts lying thereon. The described arrangement consisting
of the components 28 to 34 further forms drive means, arranged on the outside of the side
wall 9, In the form of a first belt drive, which drives the take-up roller 5 at a rotational

speed which is synchronous with the needle cyiinder rotation.

According to Figs. 2 and 5, a wheel 36, arranged on the outside of the side wall 10, is
fastened to one end, which is rotatably mounted in the opposite side wall 10, of the take-
up rolier 5. In a corresponding manner, a wheel 37 is fastened fo one end, which is
rotatably mounted in the side wall 10, of one of the draw-off rollers 4, A further drive
whee!l 38 which is rotatably mounted on the outside of the side wall 10 is fastened to an
end of the shaft 21 remote from the blade 19, the shaft 21 of the circuiar knitting machine
of the present invention being designed as a flexible shaft. The three wheels 36, 37 and 38
are connected in terms of drive by an endless drive element 39 which loops around them
at least in part. The drive element 39 preferably also extends over guide wheels 40 to 43,
the positions of which are selected in such a way that the drive element 39 iies on the

wheels 36, 37 and 38 at a sufficiently large wrap angle, and at least one of which, for



20 wall 9, in the form of a first belt drive, which drives the take-up roller 5
at a rotational speed which is synchronous with the needle cylinder
rotation. According to Figs. 2 and 5, a wheel 36, arranged on the outside
of the side wall 10, is fastened to one end, which is rotatably mounted in
the opposite side wall 10, of the take- 28 up roller 5. In a corresponding
manner, a wheel 37 is fastened to one end, which is rotatably mounted in
[ all 10, of o he draw-off. rollers 4. A further.drive wheel 38.
L T SR R I T e
dememddf the shaft 21 remote from the blade 19, the shaft 21 of the
circular knitting machine of the present invention being designed as a
flexible shaft. The three wheels 36, 37 and 38 30 are connected in terms
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angle, and at least one of which, for 7- example the guide wheel 33 (Fig.
4), can simultaneously be used to tensjon the drive element 39. In Fig. 5,
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synchronous with the needle cylinder rotation, when the drive shaft 26

15 Epdieerepseietakt -iereai cro i & it eperH et driifh dfferbifuis abghis produced.
take-up roller 5 and the flexible shaft 21. are thus driven at 15 rotational
speeds which depend on the knitting speed at which the fabric tube is
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gpivenwvResk 3Bi@Bavhee! 43 are required to drive the flexible shaft 21, because the

remaining parts of the second belt drive are already present in any case. This results in an
20 extremely low-priced construction. Furthermore, the drive wheel 38 can be arranged at an
easily accessible point on the side wall 10. If the drive wheel 38 is finally fastened to the
flexible shaft 21 with a set screw or the like so as to be easily reieasable, then said drive
whesl can also easily be exchanged for another drive wheel 38, if a different rotational

speed for the blade 19 is desired depending on the knitted fabric to be produced.

The transmission ratios are preferably selected in such a way that the blade 19 always
rotates at & ctrcumferential speed which is somewhat higher than the draw-off speed of the

fabric tube. This ensures a flawless cutting line.

30 The invention is not limited 1o the disclosed embodiment, which can be modified in
numerous ways. In particular, it is clear that the disclosed belt drives may also be formed
as chain drives, by forming the various wheels as chain wheeis and the drive eiements 30,

34 and 39 as chains, in which case the belt drives are replaced by chain drives. However,



optionally the guide wheel 43 are required to drive the flexible shaft 21,
because the remaining parts of the second belt drive are already present
in any case, This results in an 20 extremely low-priced construction.
Furthermore, the drive wheel 38 can be arranged at an easily accessible
point on the side wall 10. If the drive whetet 38 is finally fastened to the
flexible shaft 21 with a set screw or the like so as to be easily releasable,
then said drive wheel can also easily be exchan ed for another drive

e TR R ASRORIBYIEY e rBhasl d’egiélué%ééaréé to 38 anc 40 to
d&mw@;bmgﬁmthaldtmﬂc?dh@wgst%b&@L@@ﬁ@@&ﬁgeﬂl’@r{ﬁﬁ@%isﬂ%&%@ﬁre

re prefera ected i ch a way that the blade 19 always rotates at

S e AR SRR 1L CORRENTIoAR GHa Bl bR pogepsicered
of thethfabric tolbeol hiRughstrds ailawesdcuitiang firefid0blhehifventiorhishe drive

imite lose odiment, which.can be m

e e St ik TE Sl Bk S e only
arpibecfoanedbabntriinidrives Hoghfbn’m igvthevaddos wwheels s ahabged on one
WheRRANADG Ve Slemenip d 34,309 0 B8PS IIENGslRhc. ne

belt drives are replaced by chain drives. However, it may alternatively also
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39 are formed as inwardly toothed belts in engagement therewith

10 Rens CORRESHAG ChRRIIBFEJORBE TistesPulsiRsOFRRtHistetnEndiieIssaecr, it is

driverfamntie-faxiblemhait nvithvhridhivaip shathe@-ihedissl-neldivee fiexibie
tk@é&a{e:u%roller 5 and the second belt drive represents only one
SPaiichis

B%H%Pﬁgﬁt"?ﬂ“l%?é‘fﬁk}BtH‘%QFEYu?lM’EoﬁMbPCéiBrﬁBr@ e draw-off

ariabgeskouongleof thedwoside wallsd makbandshgnaise heteplansdided on
asm le belt.drive, Eurth r, the drive wheelg‘fof the flexlble haft 21

could'Bé %oklfu N A Ay VAR rR9Ei ?‘Elémﬁfﬁ‘fb Sfgres may also

15 tekesap) molieifgef urthbipinsteathof thedbalisoichaimd ivessarive 10

means consisting of engaged toothed wheels could also be provided. In
this respect, it is significant for the purposes of the invention only that the
drive element 38 of the flexible shaft 21 is functionally connected to the
drive means which act to drive the draw-off and/or take-up roller, in such
a way that no additional components need be provided on



the circular knitting machine. Finally, it is understood that the various
features may also 15 be used in different combinations from those
disclosed and illustrated. 9- Claims 1. Circular knitting machine for the
production of an opened fabric tube, comprising: a needle cylinder (1), a
frame (6) in which at least a draw-off rolfer (4) and/or a take-up roller (5),
drive means (28 to 34; 36 to 43) to drive said roller and a blade (19) for
ﬁpﬁning the fabric tube by cutting are each rotatably mounted, and a 5
éxible shaft (21), which is rigidly connected to the blade (19) and a drive
wheel (38), for setting the blade (19) in rotation at a rotational speed
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38) of the flexi aft'(21) is functionally connec- ted to the drive means
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drive means (28 to 34; 36 to 43) comprise a chain or belt drive and the
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characterised in that the take- up roller (5) comprises at one end a first

10 \ﬁ/heel (29)él\lhl h |§Hconnecte§ito the fl{;}st chalrL or elthdrlv 28 t0 34
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the draw-off and/or take-up roller (4, 5), is associated with the blade (19),

and is int%?&ﬁa%ﬂ%ﬁ%ﬂﬂ? ﬂ@gﬂﬁggf?@gﬁﬁﬂ%'characterised in that it

15 comprises a take-up roller (5) and a draw-off roller (4), the take-up rolier (5) being
functionally connected to a drive shaft (26) via a first chain or belt drive (28 to 34) and to
the draw-off roller (4) and the drive wheel (38} of the flexible shaft (21) via a second belt
drive-(36 to 43).

20 4. Circular knitting machine according to claim 3, characterised in that the take-
up roller {5) comprises at one end a first wheel (29) which is connected to the first chain
or belt drive (28 to 34) and at the other end a second wheel (36) which is connected to the

second chain or belt drive (36 to 43).

25 5. Circutar knitting machine according to any one of claims 1 to 4, characterised
in that it comprises a means (17, 18) which is arranged between the needle cylinder (1}
and the draw-off and/or take-up roller (4, 5), is associated with the blade (19), and is

intended to spread out the opened fabric tube.



