
;VWe3e`d]<X6Td;?  Circular knitting machine and protective device therefor
This invention relates to a circular knitting machine of the kind set forth
in the pre-charactexizing part of claim 1 and to a protective device
therefor. In order to protect the operator it is necessary to provide
rotting parts in circular knitting machines, especially the take down
and/or winding up device, with a protective cover. However the known
protective covers cannot give complete 'satisfaction, since they do indeed
protect the operator adequately from injury but at the carne time they make
access to the machine difficult. The protective cover would therefore have
to be composed of elements, which can easily be mounted and dismounted and
would involve much outlay and high costs. In order that simple access at
least to the take down and/or winding up device is possible when required)
e. g. for easy removal of the finished fabric batch, such protective covers
frequently have a door with at least one door segment which can be swung
out radially about a vertical axis (US-PS d. 033 147) . However this leads
to the need to provide a comparatively large free space round the periphery
of the circular knitting machine, to enable unimpeded opening of the
swiable door segment, especially when circular knitting machines with large
diameters or circular knitting machines are involved in which the hose
knitwear is cut along a longitudinal side and spread out to a single layer
fabric before the winding up. Apart from this a plurality of such doors or
additional releasable segments have to be provided round the periphery of
the circular knitting machine when access to the machine has to be possible
also at places outside that provided fox removing the fabric bale. In one
known circular knitting machine of the kind initially specified (DE 199 24
217 AI), instead of swivably mounted elements, two door segments extending
over part of the periphery are provided and can be slid horizontally and in
the peripheral direction on a guide fixed on the machine frame. It is true
that no additional space far opening of door segment is then required;
however it is unavoidable with such sliding doors that access to the
circular knitting machine from sides other than that of the door opening is
impeded. Apart from this, the described protective covers in the closed
state also impede access to the cam box segments, thread guides and other
means used for the production of   -2 the knitwear. This is especially the
case for smaller persons and circular knitting machines with large
diameters and devices for spreading the knitwear out to a single layer web,
since the protective cover usually comprises a lower, substantially
cylindrical section and an adjoining upper section rising obliquely or
comically to an upper support ring and is thus overall comparatively high
and stands out a lot radially This defect can be partially - alleviated by
circular knitting machines also already known (EP 0 301 685 B I ) in which 



an upper section of the protective cover is made vertically slidable. The
outlay in construction is however substantially increased. by this,
especially when the protective cover has to be provided all round both with
swivable yr horizontally slidable segments and also sections which are
vertically movably mounted on these. Starting from this state of the art,
the technical problem to be solved by the present invention is to provide
or surround the circular knitting machines of the kind initially specified
with a protective device which can be opened in a simple way at different
places and can when necessary be so formed that access from all sides is
possible both to the paeans producing the knitwear and to the take down
and/or winding up device. .The characterizing features of claims 1 and 13
serve to solve this problem. Further advantageous features of the invention
appear from the dependent claims. The invention will be explained in more
detail below in conjunction with. the accompanying drawings of an
embodiment, in which; Fig. 1 is a schematic side view in the direction of
the arrow x in Fig. , 3 of a circular knitting machine according to the
invention with a partially opened protective cover; Fig. 2 shows an
enlarged detail X of Fig. 1; Fig. 3 is a schematic horizontal section
through the circular knitting machine ,along the line III-ITI of Fig. 1 at
the level of a winding up roller and in the closed state of the protective
cover; Fig. 4 is section corresponding to Fig. 3 but in an opened position
of the protective cover for removal of a fabric bale; Figs. 5 anus 6 are
sections corresponding to Fig. 3 but in two further possible open positions
of the protective cover; and 



Fig. 7 shows an electric conductor schematically, with switches for inter
rupting the drive of the circular knitting machine with the protective
cover opened.   -3 Figs. 1 to 3 show a circular knitting machine
schematically, with a frame 1 which has a plurality of feet 2, 3 and 4
(Fig. 3) on which a support ring 5 (Figs. 1) 2) is carried. The support
ring 5 serves for example for rotational mounting of a needle cylinder 6
and stationary mounting of a thread guide ring 7 provided with a plurality
of thread guides, a cam box ring 8 surrounding the needle cylinder 6, a
plurality of thread feed devices 9 for feeding threads 10 to the hitting
needles fitted in the needle cylinder 6 and other components, which are
denoted herein as a whole as means for producing hose knitwear. The feet 3
and 4 are spaced angularly about 11U from the foot 2 in the embodiment
while the angular spacing from one another of the feet 3, 4 amounts to
about 14.0 and the feet are arranged a sufficient radial distance from a
central machine axis 11 (Fig. 1). The foot 2 is a main foot, which serves
to receive a drive motor, not shown in detail, or other electrical or
electronic components as well as operating elements for the circular
knitting machine, while the feet 3 and 4 are side feet) which apart from an
optionally provided switch unit are free from such components. below the
support ring 5 and in the region bounded by the feet 2, 3 and 4 the frame 1
comprises a lower support ring 12 (Fig. 3), in which a revolving plate 12
is mounted rotatably. A take down and/or winding up device generally
denoted by the reference numeral x5 is mounted on the revolving plate 14)
by means of which the knitwear can be taken down and wound up. In principle
it is immnaterial whether the knitwear is only taken, down or only wound up
or taken down and wound up by the device 15. The device 15 can, therefore,
also be simply said to be a "knit-wear receiving device" or the like. A
winding up roller 16 of the device 15 is shown schematically in each of
Figs. 3 to 6 and the knitwear produced in the circular knitting machine is
wound up on this _ Accordingly the angular spacing between the two side
feet 3 , 4 is so selected at about 140  for example that the winding up
roller x 6 can, in the fully wound state, be withdrawn forwardly for
example In the relative position seen in Fig. 3 substantially in the
direction of an arrow x, i.e. perpendicular to the axis of roller 16,
between the side feet 3, 4) and replaced by x new winding up roller 16. The
circular knitting machine is further provided with a protective cover 17
(Fig. 1) which essentially extends from the support ring 5 down to the
lower ends of the feet 2, 3 and 4 and covers the device 15 round its outer
periphery, in order to avoid   -4 injuries to the operator by rotating
parts during operation of the circular knitting machine. The protective
cover includes, as is explained in more detail below, a plurality of
segments 1$ to 23 , which are movably mounted .on a guide 24 fixed to the
frame 1 (Fig. 2). Circular knitting machines of this kind are generally
known to the man skilled in the art (e. g. EP 0 30l 658 A2, DE 199 24 217 A
1 ) and therefore do not need to be described in more detail. In the
embodiment of the invention shown schematically in Figs. 3 to 6 and so far
regarded as the best, the protective cover x 7 comprises 6 segments 18 to
23. The two segments 18 and 19 are associated with a space 25 between the
feet 2 and 3, the two segments 20 and 21 with a space 26 between the feet 3
and 4- and the two segments 22 and 23 with a space 27 between the two feet
4 and 2, in such a manner that these segments 18 to 23 completely cover the
spaces 25 to 27 in question in a closed position seen in Fig. 3.
Longitudinal edges at the sides (e. g. 19b, 20a or 20b, 21 a) are
preferably opposed, as Fig. 3 shores, so as to form such narrow vertical
gaps 45, 46, that it is impossible inadvertently to insert a finger) foot
or the like Moreover the segments 18 to 23 are arranged at different radial
distances from the machine axis I I rnning perpendicular to the plane of
the drawing and denoted by a dot in Fig. 3. In particular, the arran-
gement in the embodiment is such that, starting from the main foot 2 and as
regarded in the clockwise sense, the first) third, fourth and sixth
segments 18) 20, 21 and 23 have a greater radial distance from, the machine
axis 11 than the second and fifth segments 19, 22. 



The different radial distances of the segments 18 to 23 from the machine
axis 11 are so selected that the segments 18 to 23 can be displaced
relative to one another with at least partial mutual overlapping. By
"mutual overlapping" is to be understood fox example that the segment 20,
starting from the closed position according to Fig. 3) can be moved in the
peripheral direction (arrow v) and anticlockwise into an open position seen
in Fig. 4, in which it is not alongside but is disposed directly in front
of the segment 19) so that the longitudinal edges 19a) 19b and 20a, 20b of
the two segments 19, 20 adjoin one another in substantially flush pairs. In
this position the segment 20 therefore overlaps the segment 19 aver its
whole extent. In a corresponding manner the segment 22 in Fig. 4 is
completely overlapped or covered on the outside by the segment 21 after
displacement of the segment 21 clockwise, i.e. in the direction of an arrow
w (Fig) 3).   -5 The arrangement according to the invention and ability to
shift of the segments 18 to 23 with different spaacings from the machine
axis 11 makes it possible to open up or cover the spaces 25 to 27 entirely
as desired. In the closed position according to Fig. 3 all three spaces 25
to 27 are hermetically closed. In Fig. 4 the space 26 is completely opened,
so that the fabric batch wound on the winding up roller 16 can be removed
forwards. Fig. 5 shows a position in which the space 27 is accessible over
about half its width. This can be achieved if the segment 23 is shifted
anticlockwise from the closed position according to Fig. 3, until it
overlaps the adjacent segment 22 at least partially or, as shown in Fig. 5)
completely. If it is desired to open up the space 27 over its whole width
(Fig. 6), the segment 20 is firstly pushed over the segment 19 in
accordance with Pig. 4. Then the segment 21 is moved in the anticlockwise
sense) until it assumes that position which the segment 20 assumes in Fig.
3. The two segments 22 and 23 are then shifted in the anticlockwise sense,
individually one after the other or even in part together, until they are
in that position according to Fig. 6 which is shown in Fig 3 for the
segment 2 i . The space ZS can be wholly or partially opened up in
analogous manner by shifting the segments I8 to 21,. A high degree of
flexibility in opening up or closing the spaces 25 to 27 is thus achieved
through the arrangement and design according to the invention of the
segments 18 to 23 of the protective cover 17. Although the protective cover
17 extends right round the machine axis 11, any region of the spaces 25 to
27 located between the feet 2 to 4 can be made partially halfway or
completely accessible, depending on requirements. It is possible through
this fox the operator to create the space necessary for work on the
circular knitting machine over the- whole periphery of the circular
knitting machine, by simple shifting of at least one of the segments 18 to
23, inn order to be able to get at the means necessary fax the knitting,
such as for example when it is necessary or desired to adjust cam box
parts, for threading threads or the like. The free space can amount
selectively to about a third or a sixth of the periphery for example. As
Figs. 3 to 6 further shown, the arrangement in the embodiment is such that
the radial spacings of all segments 1$ to 23 from the machine axis 11 are
greater than the radial spacings of the radial end surfaces 3a, 4a (Fig. 6)
of the side feet 3, 4 are from the machine axis 11.. It is thus possible to
move the radially inner segments 19 and 22 in the peripheral direction past
the side feet 3, 4. The inner segments are moved on a circular track whose
radius is at least equal to a circumscribed circle defined by the end
surfaces   -6 3a, 4a. On the other hand it is not necessary in the
arrangement shown is the embodiment to arrange the segments 18 to 23 with
such large radial spacings that they cans also be moved past the radially
longer main' foot 2, although this would be possible if necessary. The
ability of the segments 18 to 23 to move in the peripheral direction
(arrows v and w in Fig. 3) is preferably implemented with. the aid of the
guide 24 seen in Figs. 1 and 2. This is circular and coaxial with the
machine axis 11 and is arranged at such a height that it engages the upper
ends of the segments I8 to 23 , while lower ends of the segments 18 to 23
are preferably supported on the floor by means of rotatable running rollers
or wheels 28. To this end the guide 24, which for example directly adjoins
the two side parts of the main foot 2 and terminates there, is fixed with
the aid of support bars 29 radially arranged on the support ring 5.
According to Figs. 1 and 2 the guide 24 includes a circularly arranged
support 30 running in the peripheral direction and fixed to the support
bars 29. This is for example in the forms of an Z or double T support
provided with upper and lower guide parts 30a, 30b each extending in the
peripheral direction. The upper guide part 30a serves for mounting and
guiding the radially outer segments 1 S, 20, 21 and 23, the lower guide
part 30b correspondingly for mounting and guiding the radially inner
segments I9 and 22. To this end the radially inner segments 19 and 22 are
provided at their upper ends with arms 31 (Fig. 2) projecting radially
inwards. The arms 31 comprise slide elements 32 which are of U-shaped
-form, are pushed on to the lower guide part 34b and embrace this like a
clamp. Correspondingly, the radially outer segments 18, 20, 21 and 23 are
provided at their upper ends with radially inwardly projecting arms 33,
which come to lie above the amiss 31 and also comprise U-shaped slide
elements 34 which are pushed on to the upper guide part 30a and embrace
this like a clamp, The arms 33 and other sections of the outer segments 19,
20) 21 and 23 are so formed that they lie above the arms 31 and other
sections of the inner segments 19, 22 and can therefore run past these in
the described displacement of the segments 1 S to 23. Correspondingly the
guide elements 32, 34 are so formed and arranged that they do not impede
overlapped displacement of the segments 18 to 23. Alternatively, it would
naturally be possible to arrange the segments 18, 20, 21 and 22 radially
inside and the segments 19, 22 radially outside. Moreover the running
rollers 28 could be replaced by suitable guides. Fig. 7 shows schematically
an electrical conductor 36 designed for automatic control of the circular
knitting machine, with two terminals 37 and 38. Six switches or   -7
contacts 38 to 44 are arranged in series circuit in the line 36 while each
switch 39 to 44 is 



associated with one of the segments 18 to 23. The switches 39 to 44 are
closed, so that current flow through the line 36 is possible, when all
associated segments 1.8 to 23 are in their closed position according to
Fig. 3. However, if one of the segments 18 to 23 is moved at least
partically into an open position according to Figs. 4 to 6, the switch 39
to 44 concerned is opened and current flow through the .lone 36 is not
possible. The switch situation, sees in Fig. 7 for example corresponds to
the state of the protective cover 17 shown in Fig. 4. If the Line 36 is for
example a part of the supply line for the electric drive motor of the
circular knitting machine, it is possible to ensure in a simple way that
the drive motor Can. only be switched on when all segments 18 to 23 are in
their closed position according to Fig. 3. The switches 39 to 44 can be in
the form of mechanical limit switches, magnetic proximity switches or any
other. The invention is not restricted to the described embodiment, which
can be modified in many ways. For example it would be possible, in order to
cover or open up all or selected spaces 25 to 27 between the feet 2 to 4,
to provide in each case only a single segment with a width corresponding to
the width of the corresponding space. It would further be possible to give
the segments 19 and 22 such a width in the peripheral direction that) in
contrast to Fig. 3, they extend only up to the side feet 3, 4. However the
overlapping shown in Fig. 3 offers the additional advantage that no awkward
gaps occur between the segments and tine side feet, which could be the
cause of injuries in the regions accessible to the hands or feet. It is
further clear that other advantageous guides could be provided in place of
the guide 24 shown by way of example. In particular) in order to improve
the sliding properties of the segments) it is possible to mount the slide
elements 32, 34 with the aid of ball or roller bearings on the associated
guide parts 30a, 30b. It would also be possible to arrange the segments at
more than two different radial distances from the machine axis 11 and
correspondingly to provide more than two associated guide parts. It would
also be conceivable to associate each existing segment with its own guide,
such that all segments can be shifted arbitrarily round the periphery of
the circular knitting machine and snot be limited by bumping into a segment
sliding on the same guide part, but at most being restricted in their
movement by bumping into the main foot 2. Moreover it is clear that the
individual segments preferably have an arcuate shape in their lower
sections corresponding to a peripheral circle on which they are moved,
especially running along cylindrical surfaces) whereas in their upper
sections they   _g_ preferably run along conical surfaces, Alternatively
the segments could be provided below the arms 31) 33 with largely vertical
or obliquely extending flat sections, in which case the protective cover 17
would have a substantially polygonal. cross-section. Furthermore the
segments could be of different widths ) as seen in the peripheral
direction, such as is shown in Fig. 3 for the segments 19 to 22 which are
wider as compared segments 18 and 23, especially when the angular spacings
of the feet from one another are of different ' sizes, while of course also
more than three feet can naturally be provided. Apart from this, it would
be possible to move the individual segments on a circular track whose
radius is at the most equal to the radius of an inscribed circle limited by
the radially inner lying end surfaces of the feet, insofar as sufficient
space is left for this between the feet and the take down and/or winding up
device 15. Apart from this, solutions are also conceivable in this respect
in which the guide 24 is not fixed or not solely fixed to the flame 1. This
applies especially in cases in which a circular knitting machine is
installed in a separate, narrowly confined space, which is provided for
example with pillars, columns or the like enabling fitting the guide, or in
which the segments 18 to 23 are formed as parts of a barrier grille
surrounding the circular knitting machine. Finally it is obvious that the
various features could also be used in other than the illustrated and
described combinations.    -9 CLAIMS 1. Circular knitting machine
including: a frame (1), which includes a plurality of feet (2, 3, 4) and a
support ring (5) supported by these, mesas (6 to g) mounted on the frame
(1) for producing a hose knitwear, a device ( 15) arranged below the
support ring (5) for taking down and/or winding up the knitwear and a
protective cower (17) at least partially surrounding the device (15) on the
outside and comprising a guide (24) and segments (18 to 23) movably mounted
thereon, which segments (18 to 23) can be moved between an open position
enabling access to the device (15) and a closed position preventing access
to the device (15) characterized in that the segments (18, 23) are so
arranged at different radial distances from a machine axis (11) that they
can be moved, at least partially with mutual overlapping relative to one
another. 2. Circular butting machine according to claim 1, characterized in
that spaces (25) 26, 27) located between each pair of feet (2) 3, 4) can
each be selectively covered and opened 



up by at least one movable segment (18 to 23). 3. Circular knitting machine
according to claim 2) characterized in that the segments (18 to 23) are so
formed and mounted on the guide (24) that they-can be moved selectively in
opposite directions for covering or opening up the spaces (25, 26, 27)
located between the feet. 4. Circular knitting machine according to any of
claims 1 to 3, characterized in that the guide (24) is so formed that the
segments (18 to 23) are arranged with greater radial distances from the
machine axis (11) than radial end surfaces (3a, 4a) of selected feet (3,
4). 5. Circular knitting machine according to claim 4, characterized in
that it comprises a radially longer main foot (2) and two radially shorter
side feet (3, 4) and the segments (18 to 23) axe arranged at greater radial
distances from the machine axis (11) than the end surfaces (3a, 4a) of the.
side feet (3) 4) but at smaller radial distances than a radial end   -10
surface (2a) of the main Foot (2). 6. Circular knitting machine according
to any of claims 1 to S, characterized in that two segments (18, X9; 20,
21; 22, 23) are each associated with the spaces (25, 26) 27) locaxed
between each two feet (2, 3, 4). 7, Circular knitting machine according to
any of claims 1 to 6, characterized in that the segments (I$ to 23) are
supported at upper ends on associated guide parts (30a) 30b) and at lower
ends on running rollers (28). 8. Circular knitting machine according to any
of claims 1 to 7, characterized in that the guide (24) comprises an arcuate
support (30) which has a first guide part (30a) for mounting at least one
radially outer segment (I8 to 23) and a second guide part (30b) for
mounting at least one radially inner segment. 9. Circular knitting machine
according to claim 8, characterized in that the support (30) is fixed on
the support ring (S) and/or on the feet (2) 3) 4). 10. Circular knitting
machine according to claim $ or 9, characterized in that the segments (18
to 23) are supported by ball or roller bearings in the guide pasts (30a,
30b). 



11. Circular knitting machine according to any of claims 1 to 10)
characterized in that the protective cover (17) is formed a11 round by
movable segments (18 to 23). 12 . Circular knitting machine according to
any of Claims 1 to 1 I , characterized in that the guide (24) is fixed on
the frame (1). 13. Protective device for a circular knitting machine,
characterized in that it comprises a protective cover (17) according to one
or more of claims 1 to 12. 14. Protective cover according to claim 13,
characterized in that the protective cover (17) is integrated wholly or
partially in a protective harrier for framing a circular knitting machine.
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