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Circular Knitting Machine

The invention relates to a circular knitting machine of the kind specified in the preamble of
Claim 1.

Circular knitting machines of this type (DE 38 12.124 C2) primarily serve the purpose of
avoiding the formation of undesirably long floats and the necessity of undertaking special
steps to tie excessively long floats into the knitted fabric when producing patterned knitted
fabrics without the use of yarn-changing devices. Floats of this kind lead not only to high
yain consumption but can also interfere with the subsequent finishing operation, such as the
shearing operation, or can wrap around the central rod of the circular knitting machine. In
this situation it is basically immaterial whether in the individual case the machines in ques-
tion are what are referred to as single machines having only one needie bed for the produc-
tion of jacquard designs, borizontal striped patterns or the like, or whether they are circular
knitting machines for the production of plush fabric or of other knitted fabrics produced with
two or more yarns, such as those having reinforcement surfaces, or whether the particular
yarn that forms the floats is a ground thread or another yarn in the form of a plush or rein-
forcing yarn or the like. '

The cutting device of the known circular knitting machine consists of a cutting knife in
stationary position, driven rotationally by an electric motor, and, optionally, of a suction or



blower nozzle for keeping the yarn ends taut on the yarn guide side. Since the cutting device
is mounted in a stationary position but the yarn floats that need to be cut are mioved past the
cutting knife at a high relative velocity depending on the speed of the needle cylinder, there
is no clearly defined cutting point on the yarn. Besides, the cutting point exposed to the
cutting knife remains stationary for a brief period, while the part of the float on the fabric
side continues to move. This is sufficient to stretch the yarn end on the fabric side elasticil-
ly and allow it to recoil in uncontrolled fashion after the cutting operation is completed. The
stretching of the yarn end on the fabric side can result in the distortion, and especially the
shértcning, of loop elements such as stitches or plush loops. A further consequence of this is
that in a downstream knitting system the yarn end on the fabric side can get into the area of
the selected knitting needles and be knitted by this system as well, which is undesirable.

Aside from that, cutting devices operating with rotary cutting knives have inadequate cutting
properties and comparatively short service lives.

The invention is therefore based on the object of designing the circular knitting machine of
the kind described above so that it has improved cutting properties and so that uncontrolled
recoiling, especially of the yarn ends on the fabric side, can largely be prevented.

The characterizing features of Claim 1 are used to attain this object.

The invention offers the advantage that the knife rotates with the needle cylinder and there-
fore even during the cutting operation has the same circumferential speed as the yarn ends
being formed on the fabric side, so that the latter cannot stretch. In a particularly preferred
embodiment of the invention, this [stretching} effect is also counteracted by the fact that the .
speed at which the knife rotates is selected 50 as to be slightly higher, 10% mgher for exam-

ple, than the needle cylinder speed, and this-also relieves pressure on the yamn end on the
fabric side during the cutting operation. ' '

Additional advantageous features of the invention follow from the subclaims.



The invention will be described in greater detail below by reference to embodiments in
connection with the enclosed drawings, in which:

Fig. 1 is a schematic view of a vertical section through a circular knitting machine according

to the invention in the area of a cutting device according to the invention;

Fig. 2 is a rough schematic top view of the components located within the needle ring of the

circular knitting machine of Fig. 1 and are necessary for explaining the cutting device;

Fig. 3 is a partial sectional view of the circular knitting machine that has been enlarged as
compared with Fig. 1;

~ Fig. 4 is a greatly enlarged, schematic view of the essential components of the cutting device
* of Figures 1 to 3 as viewed radially from outside the needle ring and in the direction of
arrow A in Fig. 3;

Figures 5 to 7, in views similar to Fig. 2, show the mode of operation of the cutting device
of the invention in different situations;

Fig. 8 is an enlarged partial sectional view in accordance with Fig. 3 of a circular knitting
machine that has a second embodiment of the cutting device of the invention; and

Fig. 9 is a rough schematic top view of the .components that are located within the needle

ring of the circular knitting machine of Fig. 8 and are necessary for explaining the mode of
operation of the cutting device.

Fig. 1 is a schematic view of a circular knitting machine of the invention having a needle
carrier 1, which in this case is designed as a needle cylinder and can rotate around a vertical
axis 2. The direction of rotation is indicated in Fig. 2 by an arrow vy, for example. Knitting
needles 3 such as common latch needles are mounted so as to be movable up and down in



grooves in the needle carrier 1 positioned parallel to the axis 2. The movement of the
needles 3 is accomplished by means of cam tracks that are formed in schematically indicated
cams 4 of a cam box ring 5. One selection device 6 each, which is known per se (e.g. DB
37 12 673), is housed in the cam box ring 5 on a plurality of knitting systems, by means of
which device the needles 3 can be selected in accordance with the pattern. A common sinker

ring 7, also bearing-mounted so as to be rotdtable and having sinkers 8 and a sinker cam 9,
is attached to the needle carrier 1.

The needle carrier 1 is supported by a carrier ring 10, which is mounted in a machine frame
12 by means of bearings 11 so as to be rotatable and can be caused to rotate by a drive

apparatus that is not shown in detail. The sinker ring 7 is bearing-mounted and driven in
corresponding fashion.

Brackets 15 are mounted on a plyrality of columns 14 supported on the circumference of the
machine frame 12, which brackets support a yarn guide ring 16 located above its needle
carrier 1, on which are mounted in the area of the knitting systems yarn guides 17, by which
yamns 18 (Fig. 3) are inserted into the selected needles 3, On the inside upper edge of the

needle catrier 1, finally, is mounted a support ring 20 intended to support the knitted fabric
19 that is formed (Fig. 3).

Knitting machines of the type described are generally known to one skilled in the art (DE 31
35702 Al, DE 31 45 307 Al, DE 38 12 124 C2) and therefore do not need to be described
in greater detail. To avoid repetition, the subject of patent DE 38 12 124 C2 (or GB-PS 22
18 114), in particular, is made a subject of the present disclosure by reference.

Fig. 1 to 7 show a first embodiment of a circular knitting machine according to this
jnvention. This embodiment is deemed up to now to bé the best one.

In accordance with the invention, the circular knitting machine of Fig. 1 to 4 has at least
one cutting device that contains two cutting elements, one of which in the embodiment is a
shearing blade 23 and the other a knife 24. Both cutting elements, as shown in Fig. 1 and .
3 especially, are located more or less in the plane of the needle ring, which is defined by
the casting-off edges of the sinkers 9 and by the upper ends of the needles 3 in their



lowermost position or by the needle heads. The shearing blade 23 comprises essentially a
plate-shaped, fixed ring 25 positioned so as to be coaxial with the needle carrier 1, on the
outer circumference of which ring is formed a plurality of sawtooth-shaped recesses 26. The
latter are limited by surfaces 27 running essentially in the circumferential direction and by
surfaces 28 that are arranged essentially radially but slightly slanted from the inside to the

‘ outside and in the direction of rotation (érrow v). In order that the shearing blades 23 or
used parts thereof can be replaced easily, they preferably comprise a large number of
shearing blade segments 30 adjacent to one another along radial joints 29, which segments
are fastened by bolts, for example, on a part 31, located above the ring 25, of a ring-shaped
housing 32 that is solidly supported in the machine frame 12 (Fig. 1, 3) and together form

the ring 25. The knife 24, on the other hand, rotates with the needle carrier 1 in the
direction of the arrow v (Fig. 2).

For the purpose of assembling the various components of the cutting device, an additional
bracket 33 is fastened to the column 14, which bracket protrudes radially past bracket 15 to
the inside and supports a bearing pedestal 34 in which a shaft 35 is bearing-mounted so as to
be rotatable. Here it is understood that several columns 14 (three, for example) spaced 120°
apart and brackets 33 and, optionally, columns for the brackets 33 that are independent of
columns 14 can be provided. As shown especially in Figures 1 and 3, the ring-shaped
housing 32 that is coaxial with the axis 2 is fastened at the lower end of the bracket 33 and
the bearing pedestal 34 to an upper part 32a, in which a toothed ring 36 with external teeth
and a gearwheel 37 meshing with it and mounted on the shaft 35 are bearing-mounted so as
to be rotatable. In a lower part 32b of the housing 32 a ring-shaped support 39 is mounted -
by means of a wire bearing 38 or the like so as to be rotatable, which support has one
section located on the inside radially that is fastened to the toothed ring 36 by means of bolts
and another section located on the outside radially that supports a bracket 40. For the
purpose of simplifying assembly, the two housing sections 32a,b can be expediently separated
from one another and can be connected to one another by bolts or the like. The knife 24 is
attached to the bracket 40 and preferably swivel-mounted by being mounted on a swivel pin
41 mounted in the bracket 40 and positioned at right angles to the axis 2 and essentially in



the circumferential direction of the shearing blade 23. As shown particularly in Fig. 3, the
shéaring blade 23 is mounted on the lower end of part 31 of the housing 32 and is therefore
stationary. In contrast, the knife is located immediately below the shearing blade 23 and is

appropriately pre-tensioned against its underside by means of a spring 42 supported on the
bracket 40.

In order to generate rotation of the knife 24, the support ring 10 bearing the needle carrier 1
has a tooth system 44 on its surface that meshes with a gearwheel 45 that is fastened to one
end of a rotatable shaft 46 mounted in the machine frame 12 parallel to column 14. At the
other end of the shaft 46 there is fastened a belt pulley 47 that is connected by a drive belt
48 to a belt pulley 49 fastened to the shaft 35. Here the transmission ratios can be set so
that the drive 34 to 39 and 44 to 49 for the knife 24, which drive is derived from the motion
of the needle carrier 1, causes a rotation of the knife 24 at the same speed that the needle
carrier 1 has at that moment. However, it is also possible to adjust the transmission ratio so
that the knife 24 rotates more slowly or more quickly than the needle carrier 1. In an
especially preferred embodiment of the invention the knife 24 rotates at a speed that is
somewhat higher, preferably about 10% ﬁigher, than the respective speed of the needle
carrier 1, For free selection of the transmission ratio, the gearwheel 45 can be replaced by a

set of interchangeable gearwheels, or an infinitely variable speed gear drive or the like can
. be provided somewhere in the drive paith.

As shown particularly by Figures 3 and 4, two catch elements 52 and 53 accompany the
knife 24 and, like the knife 24, are fastened to the bracket 40, whereby catch element 52
moves in front of the knife 24 in the direction of arrow w, which corresponds to arrow v in
Fig. 2, whereas catch element 53 follows the knife 24. Both catch elements 52, 53 are
essentially identical in design and are produced from curved wire bows, for example. They '
have segments 34 (Fig. 3) facing the outside radially and mounted on the bracket 40, which
are angled upward 90° at their free ends, in order to form central sections 55 that run
essentially parallel to the axis 2. On their upper ends, which are approximately at the height
of the upper side of the knife 24, they are also angled sharply upward. and radially outward,



which results in end sections 56 that are located above the knife 24 and form with its upper
side a V-shaped entry gap 57 for the yarn 18, as indicated in Fig. 3 in particular. In
contrast, the central sections 55, as explained below and indicated in Fig. 4, act as stops for

the yarns 18 such that during the cutting operation the yarns are positioned in a radial
direction or cannot move further inside radially.

The mode of operation of the cutting device of the invention shall be described in greater
detail in the following in connection with Figures 5 to 7, in each of which a needle ring 58 is
indicated by broken lines, along which ring a large number of yarn guides 17 that guide the
yarns 18 is Jocated. Therefore it is assumed in Figures 5 and 6 that a yarn 18a is guided by
a yarn guide 17a and that the last needle 3 that has held this yarn 18a moves on in the
direction of arrow v through positions 3a and 3b, indicated by broken lines, to a position 3c.
As a consequence of this, a yarn float 59a is formed in the inside of the needle ring 58,
which float is positioned relative to it like a chord or string and gradually becomes longer
and longer, until the yarn float 59¢ has formed when the associated needle is in position 3c.
As soon as the yarn float 59¢ has attained a given minimum length, which is a function of
the position of the cutting device relative to the needle ring 58, it first enters the range of
action of catch element 52 and subsequently also the range of action of catch element 53.
The float 59¢ that is caught in this way then moves, as shown especially by Fig. 3, in the
area of the V-shaped entry gap 57 along the lower sides of sections 56 of the catch elements
52, 53 in the direction of the surface of the cutting knife 24, until it finally runs onto the
middle sections 55 of the catch elements 52, 53 and then can no longer be pushed further to
the inside radially. Thus this position is also maintained when the needle from which this
yarn float 59c originates moves beyond position 3c to position 3d, for example. The catch
elements 52, 53 thereby ensure that this yarn float 59c ends up lying on the upper edge of
the knife 24, which in Fig. 4 is the left edge. Moreover, the given radial position ensures
that when the knife 24 and the catch elements 52, 53 rotate in the direction of arrow v the



float 59¢ can only run up onto a front or middle section of the stationary sﬁrfaces 28 of the
shearing blade 23 but not as far as that point 60 (Fig. 5) where surfaces 27 and 28 run
together, which is not favorable for a shearing and cutting operation. Aside from this, it is
clear that any desired positioning of the float 59c relative to the knife 24 and to the shearing

blade 23 can be created by means of an appropriate design of the catch elements 52 and 53,

Thus in its further travel the yarn float 59¢ reaches, for one thing, the upper edge of the
rotating knife 24 and, for another thing, a lower edge of the surface 28 of the stationary
shc_aaring blade 23, so that the float is cut in two as shown in Figures 4 and 6. The result is a
yarn end 61 on the thread guide side and a yarn end 62 on the fabric side that rotates with
the needle 3d located at the beginning of the float 59¢ and then is gradually drawn off along
with the knitted fabric 19 being formed (Fig. 3). The yarn end 61 on the yarn guide side, in
contrast, is deposited in a known manner in a position crossing the needle ring 58 on the
upper side of the knitted fabric 19 being formed and remains there until it is again picked up
by a needle 3 that is selected on the knitting system attached to the yarn guide 17a.

In the cutting operation described above, the invention offers the advantage that at the least
the knife 24 and the catch elements 52, 53 rotate together with the needles located at the
beginning of the floats. This avoids a situation in which the part of the float 59¢ forming the
yarn end 62 is stretched before or during the cutting operation, recoils in an uncontrolled
manner after the cutting operation, and then under certain circumstances is picked up again
by the needles and worked to form undesired yarn loops or stitches. If the unit formed by
the knife 24 and the catch elements 52, 53 rotates more rapidly than the needle cylinder --
10% faster, for example -~ then this also means that the knife 24 briefly gets closer and
closer to the needle that forms the beginning of the float 59c before, during and after the
cutting operation and thereby prevents the yarn end 62 from being stretched. It also prevents

yarn sections from being pulled out unintentionally from already formed stitches, tuck loops,
or plush loops or the like.



Another advantage of the higher speed of rotation of the knife 24 as preferred in the
invention is shown in Fig. 7. There a yarn float 63 is shown, which at the moment is
located radially in the outer section of the entry gap 57 (Fig. 3) and therefore has not yet
reached the actual cutting area, as shown by the sectional view in the left-hand portion of
Fig. 7. If the length of this float 63 remains constant as a result of the fact that needles on
the koitting system attached to the yarn guide 17a are again selected to. pick up the yarn, then
the knife 24 gradually moves out of the range of the yarn float 63 due to its higher speed of
rotation, so that the float cannot obstruct the cutting operation for other floats of sufficient

Iength.

As shown particularly by Fig. 3 and the sectional view in Fig. 7, the knife 24 preferably has
a surface 64 in its radially external area that is chamfered in a manner opposite to the

segments 56 of the catch elements52, 53. This means that for one thing a sufficiently large,
effective entry gap 57 is formed, which facilitates reliable catching of sufficiently long floats
and reliable transfer of them to the cutting area, whereas for another thing the surface 64 can

act as a deflecting edge for excessively short floats and prevent them from getting into the

cufting area.

Right above the sinkers 8 (Fig. 1 and 3) is preferably inounted a hold-down ring 65 that is
only partially shown in Figs. 5 and 6 extends radially to the entry gap 57. This hold-down
ring 65 prevents the yarn ends 61 on the yam guidé side (Fig. 6) and also newly formed

floats from rising up and winding around the catch elements 52, 53 or the knife 24 and/or

prevents yam from being further pulled out of the yarn guides 17 in an uncontrolled
manner.

Above the cutting devices, furthermore, is located a protective cover 66 that is only
shown in Pig. 3 and can be conical, for example, which covers primarily the space
between the hold-down ring 65 and the rotating knives 24. This prevents the operator
from reaching into the rotating knives when the machine is running. Both the hold-down

ring 65 and the protective cover 66 are mounted on the yarn guide ring 16 by means of a
bracket 67, for example.
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Finally, as shown particularly by Figures 1 and 3, at least one blower nozzle 68 attached to
the cutting device is provided. It comprises, advisably, a tube located parallel to the axis 2
and essentially above the shearing blade 23, the upper end of which tube is connected to a
source of compressed air (not shown) and the lower end of which protrudes through an
appropriate penetration in the shearing blade 23. This lower end is directed at the area
through which the knives 24 and the catch elements 52, 53 pass such that any yarn parts
caught on them are blown away in a downward direction and cannot interfere with proper
operation of the cutting device. The yarn parts blown away then end up in the fabric hose,
where they cannot cause any damage.

The embodiment shown in Figures 8 and 9 differs from that shown in Figures 1 to 7
essentially only in the fact that a rotating shearing blade 71 is provided instead of a stationary
shearing blade 23. Therefore, like parts are designated by the same reference characters in
Figures 8 and 9.

The shearing blade 71 comprises a preferably thin, plane-parallel, plate-shaped component
72 that is essentially parallel to the axis 2 and whose wide sides are oriented radially, which
component has on its radially external long side a catch element 73 designed as a V-shaped
cutout and lying essentially in the plane of the needle ring. A knife 75 is mounted pivotally
on a central, rear portion of the component 72 by means of a pivot pin 74 arranged at right
angles to it, which knife has a flat cutting edge 76 and is in immediate contact with the wide
side of the shearing blade 71 that is the leading side in the direction of rotation (arrow x in
Fig. 9), so that the knife is parallel to the shearing blade 71 and can be swung back and forth
in contact with it. The cutting edge 76 is positioned so that it can pass through the V-shaped
catch element 73 of the shearing blade 71 when the knife 75 is pivoted, whereby its upper
edge interacts with the upper edge of the catch element 73 and/or its lower edge with the
lower edge of the catch element 73 in the manner of a shear. The upper and lower edges of
the knife 75 and the catch element 73 are preferably designed as cutting edges for this
purpose. By this means any yarns 18 located in the V-shaped catch element 73 are cut in two
when the knife 75 is pivoted into the position indicated in Fig. 8 by the broken line and/or
when the knife 75 is swung back into the position indicated by the solid line. As in the
embodiment that was described first, there '
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are thus two cutting elements (71, 74), but both cutting elements are subjected at the same
time to rotation around the axis 2. The V-shaped cutout in the shearing blade has a triple
function since it forms at the same time a cuiting edge that interacts with the knife 75, the
catch element 73, and a V-shaped entry gap for the floats, as is explained below.

‘In order to pivot the knife 75, two stationary control parts 77 and 78 positioned axially one
above the other are provided on the rear of the knife, which parts interact with protrusions
79, 80 on the rear of the knife 75 appropriately positioned axially one above the other. The
control parts 78 visible in Fig. 9 and the control parts 77 that are partially covered over in
Fig. 9 have control cams 81 and 82 that alternately rise up radially to the outside and drop
down again. As a result the knife 75 is alternately pivoted during its rotation to the positions
shown in Fig. 8 by the broken and solid lines, respectively, in the distance between the
control cams 81, 82.

The common assembly and the movement of the shearing blade 71 and the knife 75 are
accomplished in a manner similar to that shown in Fig. 1 to 7. On the rear of the shearing
blade 71 a bracket 83 is provided that is fastened to the support 39 by means of a bolt, for
example. In place of the housing sectibn 32b (Fig. 3), a housing section 32c is provided,
which is connected to housing section 32a and has a radially protruding arm 84 that supports
the two control parts 77, 78, which are connected to it by bolts, for example. Here the
configuration is preferably such, analogous to Figures 1 to 7, that the knife 75 and along with
it the shearing blade 71 rotate at a speed that is higher, preferably about 10% higher, than
the speed of the needle carrier 1. The gearwheel 37 is driven preferably in the same way as
has been described above with reference to Fig. 1.

The cutting device as shown in Figures 8 and 9 essentially operates as follows:
Fig. 9, like Figures 5 to 7, indicates a needle ring 85 and a yarn guide 17b, which guides a
yarn 18b and from which originates a yarn float 86. If this float 86 reaches a certain

minimum length, then it is automatically caught by a catch element 73 of a cutting device
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revolving together with the needle ring 85 and the needle carrier 1 and is pressed deeper and
deeper into the V-shaped entry gap. If one of the projections 79, 80 of the knife 76 then
comes in contact with a corresponding control cam 81, 82, then the knife's cutting blade 76
is swung upwards from below or downwards from above past the lateral edges that limit the
V-shaped cutout of the shearing blade and act as cutting edges, whereby the float 86 is
sheared off or cut in two and a yarn end 87 on the yam guide side and a yarn end 88 on the
fabric side result. As in the embodiment shown in Figures 1 to 7, the advantage is achieved
that the yarn end 88 on the fabric side is not stretched during the cutting operation. In
contrast to Figures 1 to 7 there is even the additional advantage that both cutting elements
71, 75 rotate and therefore it is possible to guarantee a complete release of pressure on the

yarn end 88, especially at a speed of rotation that is higher than that of the needle carrier.

Otherwise the knitting machine as shown in Figures 8 and 9, like the knitting machine shown
in Figures 1 to 7, is also provided preferably with the hold-down ring 65, the protective
cover 66, and at least one blower nozzle (not shown). In the circumferential direction of the
circular knitting machine several identical cutting devices are preferably also provided (Fig.
9), which are all designed as was described with reference to Fig. 8.

The invention is not limited to the described embodiments, which can be varied in multiple
ways. This applies first of all to the term "knitting needles 3," in whose place other suitable
knitting tools such as slide needles or plush hooks could also be provided, so that the term
*Initting needles” covers all knitting tools of a similar type. It is also understood that the
catch elements 52, 53 can be designed differently than is shown in the drawing and that
additional catch elements corresponding to catch elements 52, 53 can also accompany the
shearing blade 71 shown in Figures 8 and 9. Furthermore it is understood that the drive
shown in Fig. 1 for the rotating parts of the cutting devices is only one example and could be
modified in any suitable manner. Furthermore the invention is not limited to the shearing
blade and knife combinations described, which can be modified in numerous ways. In
particular, it would be possible, as Fig. 4 shows, for example, to allow the corresponding
shearing surfaces and shearing edges of the shearing blades and knives to engage with one
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another not exactly parallel to one another but rather at a slight angle of 1° to 5° to one
another, for example, in order to obtain 2 situation in which the shearing edges come in
contact at only one point, if possible, and a self-shearing effect is achieved. Furthermore,
at a minimum the brackets 33 are preferably mounted on the columns 14 so that they are
adjustable in height, so that the cutting devices, particularly the catch elements, can be
precisely adjusted relative to the plane in which the yarn floats end up lying. Finally it is
understood that the various components can also be used in combinations other than those

shown and described.

The cuiting device described above is intended particularly for use with large circular
knitting machines (needle cylinder diameter greater than 165 mm), although it could also
be used with small circular knitting machines having smaller diameters, if necessary.
Further, it is of course also possible that the knitting machines have a stationary needle

| cylinder whereas the cams 5 and 9 as well as the yarn guides 17 are mounted for rotation
around axis 2. In such a case, the shearing blade 23 can rotate with the cams and yarn
guides, whereas the knife 24 and the catch elements 52, 53 remain stationary or are
rotated around axis 2 at low speed, respectively, if the embodiment according to Figs. 1
to 7 is used. In the embodiment according to Figs. 8 and 9 it would be possible for the
same purpose to stationary mount the combination of shearing blade 71, knife 75 and

catch element 73 or to rotate this combination at low speed, respectively.
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Claims

1. Circular knitting machine for knitting patterned knitted fabrics (19), containing a
needle carrier (1) having knitting needles (3) distributed along a needle ring (58, 85),
selection devices (6) for selecting the knitting needles (3) in accordance with the pattern, a
plurality of yarn guides (17) located on the circumference of the needle ring (58, 85) and
assigned to the selection devices (6) for feeding yarns (18) to the knitting needles (3),
whereby these yarn guides (17) are positioned so that the yarns (18) are caught by selected
knitting needles (3) and tied into the knitted fabric (19) but are passed over by non-selected
knitting needles (3) with the formation of yarn floats (59a,b,c; 86) that form yarn chords [or
strings] protruding into the needle ring (58, 85), and at least one cutting device located inside
the needle ring (58, 85) for cutting through yarn floats (59, 86) of a given minimum length
such that yarn ends on the fabric side and on the yarn guide side (62, 88 and 61, 87,
respectively) are formed and the yarn ends on the yarn guide side (61, 87) remain in a
position intersecting the needle ring (58, 85) in the catchment area of the selected knitting
needles (3), characterized in that the cutting device has two cutting elements (23, 24 and 71,
75, respectively), of which the one is a knife (24, 75) and the other is a shearing blade (23,
71) assigned to it, and at least one catch element (52, 53 or 73) associated with the knife (24,
75) for positioning the yarn floats (59, 86) relative to the cutting elements (23,24 and 71,75).

2. Circular knitting machine of Claim 1, characterized in that the shearing blade (23)
compases a stationary ring (25) located inside the needle ring (58) and essentially coaxial with
it, which ring is provided on its circumference with sawtooth-shaped recesses (26) that form

shearing edges.

3. Circular knitting machine of Claim 2, characterized in that the shearing blade (23)
comprises a plurality of segments (30).
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4. Circular knitting machine according to one of Claims 1 to 3, characterized in that the
knife (24) is positioned bepeath the shearing blade (23).

5. Circular knitting machine according to one of Claims 1 to 4, characterized in that at

_ least one catch element (52,53) is provided on at least one side of the knife (24).

6. Circular knitting machine of Claim 5, characterized in that the catch elements (52,53)
and an upper side of the knife (24) form a V-shaped entry gap for the thread floats.

7. Circular knitting machine of Claim 5 or 6, characterized in that at least one catch
element (52, 53) has a radial segment (55) intended to support the yarn floats (59), which

positions the yarn floats (59) in a radial direction with respect to the shearing blade (24)
during the cutting operation.

8. Circular knitting machine according to one of Claims 1 to 7, characterized in that the
knife (24) is pre-tensioned against the shearing blade (23) by a spring (42).

9. Circular knifting machine according to one of Claims 1 to 8, characterized in that
there are several cutting devices that have several knives (24) and catch elements (52, 53)
distributed in a circumferential direction and a single shearing blade (23) assigned to all
knives (24) and catch elements (52, 53) in common.

10.  Circular knitting machine of Claim 9, characterized in that the number of sawtooth-

shaped recesses (26) in the shearing blade (23) is related to the number of knives (24)
distributed around the circumference.

11.  Circular knitting machine of Claim 9, characterized in that the shearing blade (71)

comprises a component (72) directly associated with the knife (75), the knife is
pivotally mounted in or on the component (72), and stationary control cams
(81, 82) intended for pivoting the knife (75) are provided.
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12. Circular knitting machine of Claim 11, characterized in that the catch element (73)

comprises a V-shaped cutout in the shearing blade (72).

13. Circular knitting machine of Claim 11 or 12, characterized in that it contains several
cutting devices distributed in the circumferential direction, each of which has a shearing
blade (71) and a knife (75) pivotally mounted in the latter.

14. Circular knitting machine according to one of Claims 1 to 13, characterized in that at

least one blower nozzle (68) accompanies the cutting device.

15. Circular knitting machine according to one of Claims 2 to 10 and 14, characterized in
that the blower nozzle (68) is located essentially paraliel to the axis (2) of the needle
carrier (1) and directed from the top through a recess in the shearing blade (23) to an area
through which the knife (24) and the catch element (52,53) pass.

16. Circular knitting machine according to one of Claims 1 to 15, characterized in that a
hold-down ring (65) is provided right above the needle carrier (1).

17. Circular knitting machine according to one of Claims 1 to 16, characterized in that a
protective cover (66) for the cutting device(s) is provided above the needle carrier (1).

18. Circular knitting machine according to one of Claims 1 to 17, characterized in that
the needle carrier (1) is rotatably mounted around an axis (2) and that the knife (24, 75)
and preferably also the catch element (52, 53; 73) rotates with the needle carrier (1).

19. Circular knitting machine according to Claim 18, characterized in that means are

provided by which the speed at which the knife (24, 75) rotates can be adjusted to a value
that differs from the needle carrier speed.

20. Circular knitting machine of Claim 19, cliafacteﬁzed in that the speed for the knife
(24, 75) can be adjusted to a value approximately 10 % higher than the needle carrier
speed.
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21. Circular knitting machine according to one of Claims 18 to20, characterized in that a
drive derived from the needle carrier motion (35-39, 45-49) is provided to produce the

rotation of the knife (24, 75) and the means comprise replaceable gear wheels of the
drive.
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CIRCULAR KNITTING MACHINE

Abstract

The invention relates to a circular knitting machine for knitting patterned knitted fabrics (19).
It contains a rotatable needle carrier (1) having knitting needles (3) distributed along a needle
ring, selection devices (6) for selection of the knitting needles (3) in accordance with the
pattern, a plurality of yarn guides (17) attached to the selection devices (6) to feed yarns (18)
to the knitting needles (3), whereby these yarn guides (17) are arrangéd so that the yarns (18)
are picked up by selected knitting needles (3) and tied into the knitted fabric (19) but passed
over by non-selected knitting needles (3) with the formation of yarn floats, and at least one
cutting device located within the needle ring for cutting through yarn floats of a given
minimum Iength such that yarn ends on the fabric side and the yarn guide side are formed
and the yarn ends on the yarn guide side remain in a position in the catchment area of the
selected knitting needles that intersects with the needle ring. The cutting device has two
cutting elements (23, 24), one of which is a knife (24) rotating with the needle carrier (1)
and the other of which is a shearing blade (23) attached to it, and at least one catch element

(53) rotating with the knife (24) for positioning the yarn floats relative to the cutting elements
(23, 24) (Fig. 3).

Figure 3
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