10

15

20

25

-I- Circular Knitting Machine with a Replaceable Needle Cylinder The
invention relates to a circular knitting machine of the type specified in the
preamble of claim 1 and a needle cylinder suitable for this. Circular
knitting machines with a replaceable needle cylinder have been known for
along 5time (patent DE 177 577 A). When a circular knitting machine
has only one needle cylinder, its insertion and removal is relatively
simple. In this case, the insertion and removal can be for the purposes of
repair and maintenance as well as for the purpose of operating the same
circular knitting machine with needle cylinders of different gauge and/or
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substantially free, 10 the needle cylinder and possibly the associated
support rings only need to be lifted out of the machine frame or inserted
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sybngear fram thetar isynalseqslhhipassipie. if the circular knitting machine
additionally has a structural part arranged above 15 the needle cylinder,
e.g. a dial or a thread changing device, since a removal of such structural
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cylinder support ring and/or Is provi ditional centring means,
which render it necessary to significantly raise the needle cylinder during
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movements must be performed manually by "the operating personne

R witTeRle T &pidinentenching N ieho vaitReiral part arranged above
the needle cylinder, e.g. a dial or a thread changing device, since a removal of such
structural parts would render a virtually complete disassembly of the circular knitting
machine necessary, Therefore, for these cases it is already known (patent documents EP 0
413 608 A1, EP 0 436 313 Al) to provide an 3rfangement, by means of which the
relative position between the needie cylinder and the structural part is adjustable in the
direction of the needle cylinder axis such that the needle cylinder can be inserted or
removed in a direction running vertically to the needle cylinder axis, i.e. selectively with
or without the said structural part. However, such an insertion or removal of the needle
cylinder is still problematic even when the structural part is sufficiently raised. A reason
for this is that the needle cylinder is generally arranged with its lower edge in a recess of
the cylinder support ring and/or is provided with additional centring means, which render
it necessary to significantly raise the needle cylinder during removal and lower the needie
cylinder accordingly during insertion. These movements must be performed manually by
the operating personnel concerned with the replacement. As a result, removal and

insertion measures are made particularly difficult when the needle cvlinder is additionallv



insertion measures are made particularly difficult when the needle cylinder
is additionally -2- To prevent these disadvantages, it is known (DE 195 33
844 Al) to generally remove the needle cylinder together with the dial
positioned on it and, if this concerns large circular knitting machines,
detachably mount the dial on a dial support. Prior to the radial removal of
the needle cylinder and the dial, this dial%support is lowered down through
the needle 5 cylinder by means of a special hoisting device to such a
depth that its up(ger edge comes to lie below the lower edge of the needle
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known (DE 196 57 761 10 B4), which has means for adjusting the needle
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comparatively heavy 20 needle cylinders of large circular knitting
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replacement ‘of a needle cylinder requires a plural ity of working steps, as
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problem formlﬁ)g the basis of the invention is to configure the circular
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rempdpRrement of a needle cylinder, the replacement of a needle cylinder with the aid

of lifting rails is barely possible for a single operator to perform because of the high
forces that have to be applied. This applies in particular where comparatively heavy

20 needle cylinders of large circular knitting machines are concerned and dials or other 7
structural parts must be removed together with the needle cylinders. Apart from this, the
replacement of a needle cylinder requires a plurality of working steps, as in the case of
other known circular knitting machines, and this makes the replacement operation
additionally difficult,

25
Working from this, the probiem forming the basis of the invention is to configure the
circular knitting machine of the above-specified type so that the insertion and remo?al can
be performed with a smaller number of working steps, irrespective of whether it occurs
with or without a dial or the like, and is substantially simplified overall.

30 |
A circular knitting machine with the features of claim 1 and a needie cylinder with the

features of claim 13 serve to solve this problem.



be performed with a smaller number of working steps, irrespective of
whether it occurs with or without a dial or the like, and is substantially
simplified overall. 30 A circular knitting machine with the features of claim
1 and a needle cylinder with the features of claim 13 serve to solve this
problem. -3- The invention provides the gdvantage that for removal of a
needle cylinder after the usual preparation operations have been
conducted, all that is practically required is to lift the needle cylinder into
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5 vttelebethdrawihgscéiguies hishdws Bwerticahsabtanpdhmingbaaipart of a
circular knitting machine; Figure 2 is a sectional representation similar to
Figure 1, but simplified, of a circular 15 knitting machine according to the
Fudhetiod it gemscdioyindshérimvempunting postiofidrgiresstishims.
sectional view corresponding to Figure 2, but wherein the needle cylinder
is located in an operating position; 20 Figure 4 is an enlarged
ihsrenentianon efpirirascanmieradetiidibreoy tretheveastiont eRiguriars isrdodiments in
10 SSREMRICPRISREGHMENUS W fiomLpabove onto an eccentric installed into
the circular knitting machine with"a cam plate omitted; 25 Figure 6 is a
side view of the part of the circular knitting machine shown in Figure 5
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corresponding to Figure 6 with the eccentric located in operating
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Figure 6

Figure 7
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is a sectional rapreéentation similar to Figure 1, but simplified, of a circular
knitting machine according to the invention with a needle cylinder in a

mounting position;

is a sectional view corresponding to Figure 2, but wherein the needle

cylinder is located in an operating position;
is an enlarged representation of an eccentric according to the invention;

is a schematic perspective view from above onto an eccentric installed into

the circular knitting machine with a cam plate omitted;

is a side view of the part of the circular knitting machine shown in Figure 5

with the eccentric located in mounting position;

is a view corresponding to Figure 6 with the eccentric located in operating

position;



30 position; -4- Figures 8 and 9 are representations corresponding to
Figures 2 and 3 of a second exemplary embodiment of the invention; and
5 Figure 10 is a schematic perspective representation of an exemplary
application of the exemplary embodiment according to Figures 8 and 9 as
well as an enlarged detail X thereof. According to Figures 1 to 3, in which
only the parts essential to the invention are shown, 10 a circular knitting
machine includes, as usual, a base plate (not further shown) arranged in
Iﬁéﬁ\%&hine frame and on which a bearing ring 1 with bearings 2 is
arranged, in which a support ring 3 is disposed to be rotatable around a
GambPally vertieatpresehitioakroareeadingpoRignies 2iadeliné @ sprand;gaemplary
located radially,an;iheingide Byvanertically arranged side wall 5 coaxially

surrounding the machine axis 4 and having a supporting surface 6 15
(Figure 2) on its upper side. Supported on this supporting surface 6 is a

5 mgedlagylinder Gnirhigh [rfivedivcoanesiadidontoe SUBRIMRPIIRG DWitAtion of the

fastening screws 8, which project through bores of the sidg%wall 5 and are
screwed intcEHFE BB RMEGRTTEN AHOT e U RHUTERRE 256 ¥85 Prabrsan enlarged
coaxial centripgypftha-p@gdle cylinder 7 relative to the machine axis 4, the
side wall 5 is defined on its upper side by a centring shoulder or
attachment 9, which projects upwards beyond the supporting surface 6
Avshaimpds opResite e neediddaybinteths padialiyefnoah ithehéensidendng dseahown,
few millimetres high, for ex le. The centting attac t.9 serves to .
10 $ G RO APAREEA g SEA e A A AR A HEE D Gl arranged in
needidmeyfinderaadromvthielinsteeribyting they its bakongs RAisrrohtiged, in which 2
support ring, 3 by _means of a drive, motor (not sh e needle evlindar,
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stapionaiygst pdefinied ol witicledeet saliodon plate 1Ridsrbwhichrtsua arranged
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of fastening screws 16, 1S - _
15 (Figure 2) on its upper side. Supported on this supporting surface 6 is a needle cylinder 7,
which is fixedly connected to the support ring 3 with fastening screws 8, which project |
through bores of the side wall 5 and are screwed into the needle cylinder 7 from the

underside.

20 For precise coaxial centring of the needle cylinder 7 relative to the machine axis 4, the:
~ side wall 5 is defined on its upper side by a centring shouider or attachment 9, which
projécts upwards beyond the supporting surface 6 and stands opposite the needle cylinder
7 radially from the inside and is a few millimetres high, for example. The centring
attachment 9 serves to recetve radially arranged centring screws 10 that abut against the
25 needle cylinder 7 from the inside. During the usual actuation of the support ring 3 by
| means of a dri§e motor (not shown), the needle cylinder 7 is thus rotated coaxially around

the machipe axis 4,

In addition, a stationary support ring 11, which bears a cam plate 12, on which usual cam

30 segments 15 provided with c&n parts 14 are fastened by means of fastening screws 16, is
fastened to the base plate of the circular knitting machine. A set ring or collar 17, which
is provided with an internal thread and which is screwed onto a corresponding external

thread of the cam plate 12 and is rotatably disposed in the support ring 11, can be used to



fastened to the base plate of the circular knitting machine. A set ring or
collar 17, which is provided with an internal thread and which is screwed
onto a corresponding external thread of the cam plate 12 and is rotatably
disposed in the support ring 11, can be used to -5- centrally adjust the
vertical position of the cam segments 1_55Qarallel to the machine axis 4.
Usual knitting tools 18, e.g. configured as latch needles in particular, are
provided in the 5 needle cylinder 7, which are vertically arranged and can
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process threads (not shown) into stitches. According to the invention, as

4Figures 2 and 3 show by an exemplary embodiment currently considered
to be the best, the rotatable support ring 3 is provided with eccentrics 10
19, which can be rotated around axes 20 preferably arranged -

Uruab dRiiRadrtds the miéciirdisserd AscriohafeishisprtcHlarFrygriavided in the
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discs 21 and are rotatably disposed in the support ring 3. For this |
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attachments 22 projecting radially inwards. These attachments 22 are
expediently disposed 15 to he axially lopse jn bqres of the side wall 5.0f
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increase or decrease. 25 As Figure 4 additionally shows, the attachmerits
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an

hexagon key. In the mounted state of the eccentrics 19 (Figures 2 3)
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As Figure 4 additionally shows, the eccentric discs 21 each have a peripheral section with
20 a preferably plane support face 21a. This support face 21a is at a longest radial distance

from the rotational axis 20 of the eccentric, whereas a diametrically opposed peripheral

section 21b (Figure 4) is at a shortest radial distance from the rotational axis 20. The

peripheral sections located inbetween have radii that correspondingly increase or decrease.

25 As Figure 4 additionally shows, the attachments 22 of the eccentrics 19 are provided on
their inner side with a respective means 24 for attaching a tool, e.g. with a hexagonal hole
to receive a hexagon key. In the mounted state of the eccentrics 19 (Figures 2 and 3),

these means 24 are accesgsible from the inner side of the needle cylinder 7.

30 Finally, the eccentric discs 21 are preferably provided with a centring rib 25 configured
on the periphery, as is evident from Figures 2 and 3. This centring rib 25 extends in
particular along the peripheral section 21b of the eccentric disc 21, which is at the shortest

distance from the eccentric rotational axis 20, and serves the purpose of engaging into a



30 Finally, the eccentric discs 21 are preferably provided with a centring
rib 25 configured on the periphery, as is evident from Figures 2 and 3.
This centring rib 25 extends in particular along the peripheral section 21b
of the eccentric disc 21, which is at the shortest distance from the
eccentric rotational axis 20, and serves the purpose of engaging into a -6-
centring groove 26 (Figure 2) when thé eccentric 19 is rotated into an
operating position evident from Figure 3. Said centring groove is
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circumfe around the needle cylinder or machine axis
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eccentrics 19 are provided that are diametrically opposed, i.e. offset
‘ﬁbﬁ?’@ﬁl%&tély 180 on the periphery. These are preferably arranged so

5 that they can be operated by a single-operator, possibly each with 10 one
hand and simultaneously. The removal and insertion of the needle
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knittin chrn are released from below. This operating position is
10 2t bvaﬁ?qﬁﬁgs e @5%05 . The preferably two eccentrics 19 assume a

rotational position in the operating position 20 such that the peripheral
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are at their shortest distarice from the eccentric rotational axis 20, the

needle cylinder 7 is located in its axially lowest position, in which its
15 Hirddysidle fensrinpsesemianllp enkiabstppbriprjrsuitssesdobthecmsoppbich the
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wh?crhe:?raisumes when knitting operations are performed with the circular knitting

machine, are released from below. This operating position is shown in Frgures 3and 7.
The preferably two eccentrics 19 assume a rotational rposition in the operating position

20 such that the peripheral sections 21b are Jocated at the top and therefore the centring ribs
25 are arranged in the centring grooves 26 of the needle cylinder 7, whereas the support
faces 21a point downwards. Since the peripheral sections 21b are at their shortest distance

~ from the eccentric rotational axis 20, the needle cylinder 7 is located in its axially lowest

position, in which its underside lies substantially on the supporting surface 6 of the

25 support ring 3 and therefore has the centring attachment 9 projecting above it. Therefore,
between the upper edge of the centring attachment 9 and the underside of the needle
cylinder 7 there results a distance h according to Figure 3 that is also indicated schemati-

cally in Figure 7.

30 After release of the screws 8 and 10, the two eccentrics 19 are rotated preferably by
precisely 180° around their rotational axes 20. The precise rotational positions can be
checked, for example, by a respective marking 27 made on the inner sides of the attach-

ments 22 (Figure 4). The rotation of the two eccentrics 19 occurs simultaneously as far as



between the upper edge of the centring attachment 9 and the underside of
the needle cylinder 7 there results a distance It according to Figure 3 that
is also indicated schemati- cally in Figure 7. 30 After release of the screws
8 and 10, the two eccentrics 19 are rotated preferably by precisely 180
around their rotational axes 20. The precise rotational positions can be
checked, for example, by a respective h?a‘rking 27 made on the inner
sides of the attach- ments 22 (Figure 4). The rotation of the two eccentrics

19 Irs simultaneously as far as 7 ible tq allow the needle, cylinder
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93 %The rotation of the eccentrics 19 around 180 causes the needle

cy?ingzl'er 7 to now be raised into the mounting position shown in Figures 2

and 6, in which the dimension h essentially amounts to zero. This means
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substantially arranged at the same height or flush with the upper edge of
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correspond to the height, at which the centring attachment 9 %Cojects
tindsad BeydnatHalsuppmresd Luhacens SetHd sn Pk Wikytae HerReedse of the
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arrQw v_in 15 Figure 2), whereip the centring attachment 9 serves as .
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necessary. However, the centring attachment 9 and/or the underside of

& needle cylinder 7 could be provided with recesses, which allow the
insertion of mounting rails, on which the needle cylinder 7, possibly after
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15 [Righis 2asehthendieensivmg atachicthenpe deevelyabalglighthyrizrgeh thremitive further
Pﬁ% 81t }Q&egﬁ{ét%?%%tﬂgﬁw%wil?der 7 beyond the dimension adjusted with the
eccentric 19 is not necessary. However, the centring attachment 9 and/or the underside of
the needle cylinder 7 could be provided with recesses, which allow the insertion of
mounting rails, on which the needle cylinder 7, possibly after the eccentrics 19 are rotated

20 slightly back or further, is moved out of the circular knitting machine, as is known per se
(e.g. DE 196 57 761 B4). In this case, the dimension h would expediently be slightly

larger than the height of the centring attachment 9.

The subsequent installation of another needle cylinder, which has the same diameter, for
25 example, but a different needle gauge, is achieved by conducting the described process
steps in the reverse order. As soon as the underside of the needle cylinder 7 lies on the
support faces 21a of the eccentrics 19, these can be rotated back or further in order to
lower the needle cylinder 7 into the normal operating position on the basis of its gravity.
The invention preferably provides the advantage here that while the eccentrics are rotated
30 back or further, the centring ribs 25 gradually move into the ceniring groove 26 of the
needle cylinder 7 and thus already centre this substantially radially with respect to the
machine axis 4. Thus, once the needle cylinder 7 has reached the operating position

(Figures 3 and 7}, only a final fine adjustment needs to be made by means of the centring
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The subsequent installation of another needle cylinder, which has the
same diameter, for 25 example, but a different needle gauge, is achieved
by conducting the described process steps in the reverse order. As soon
as the underside of the needle cylinder 7 lies on the support faces 21a of
the eccentrics 19, these can be rotated back or further in order to lower
the needle cylinder 7 into the normal op§rating position on the basis of its
gravity. The invention preferably provides the advantage here that while
the ec rics are rotated 30 back ar. further, the centring ribs 25 graduglly
B TROTHicR EPOINE BTE0E 96 0T AL MEAG e dEy SR figove 20 and the
cdnerdey rdenlce i Bupdiarfiatyingdialbyviare spectimitiel andaighemdisn order
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Igures 3-an only a fina fitte & ju%ttr)nent needs to be made by means
of the centring.-8- screws 10 that is possible because of a slight play
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manual actions and generally by a single operator, in particular if trt1e
(b @esgls %ﬁ%@oﬁﬂé§’éﬂéﬂﬁ\%“@iﬂmﬁf§ﬁ@%‘t§ﬁ5ﬁ of the eccentrics 19 is
matched to the weight of the needle cylinder 7 and possibly further
structural parts. 10 Whereas in the exemplary embodiment according to
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with eccentrics 32 that are rotatably disposed in the needle cylinder 7.
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tofpiRnce Ioumeinlsas in Figusslisol B.nhbAreargiogidedigureseSane Rference -
the ec?entric 32, Iikﬁ ecg‘[entrics 19, each have an eccentric disc 33,

TRt 48 g‘é‘drﬁ% 4 Rdass 34 (Figure 8) machined into the needle
cylinder 7 from its underside. Moreover, the eccentrics 32 are provided

ggg‘é{’r?t‘?.’?gﬁ{s%%v@ggﬁé@‘?ﬁ%@?&%ﬁ g‘g '?z:'r?xlgése@: rlftqugsd Igrjtgaéﬁ%ave an eccentric
disc 33, which is arranged in a recess 34 (Figure 8} machined into the needle cylinder 7
from lts underside. Moreover, the eccentrics 32 are provided with radially inwardly
projecting attachments 35 moulded onto the eccentric disc 33. These attachments 35 are
rotatably disposed in bores configured in lower side walls 36 of the needle cylinder 7,
which define the recesses 34 on their radially inner side. To insert the attachments 35 into
the recesses 34, the side wall of the needle cylinder 7 defining these on the radially ocuter
side can be detachably connected to said peedle cylinder. Alternatively, it would also be

possible to configure the eccentrics 32 in two parts.

Otherwise, the arrangement in Figures 8 and 9 is substantially identical to that according
to Figures 1 to 7, i.e. the eccentric discs 33 have a peripheral section preferably configu-
red as support face 33a (Figure 9} at a comparatively long distance from a rotational axis

37 and a diametrically opposed peripheral section 33b (Figure 8) at a comparatively short

30 distance from the rotational axis 37. The support faces 33a, like support faces 21a in

Figure 2, serve the purpose of selectively lifting the nsedle cylinder parallel to the
machine axis 4 into a mounting position (Figure 8), in which its underside is arranged

substantially flush with the upper edge of the centring attachment 9 and in which the
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20 rotatably disposed in bores configured in lower side walls 36 of the
needle cylinder 7, which define the recesses 34 on their radially inner
side. To insert the attachments 35 into the recesses 34, the side wall of
the needle cylinder 7 defining these on the radially outer side can be
detachably connected to said needle cylinder. Alternatively, it would also
be possible to configure the eccentrics 32 in two parts. 25 Otherwise, the
arrangement in Figures 8 and 9 is substantially identical to that according

to Figures 11Q 7, i.e. the eccentric discs 33 have a peripheral section
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Hatig aiistapesifiomaaoigiéonalppisiGohaitbard Bynetndaly appadedide lies on the
eripheral sectio (Figure 8) at.a comparati short 30 distanc
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Tieirdeigdinetd, the neeethes Bdrposiaf iefrsmie diiomlFifting thenddedlenesdipdbat the needle
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bhedngringrarigd A Gair Sumpdtintecaichithen 9-supppio tutdews 383 pestojean from Figure
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gravity into an operating position (Figur nﬁ?g in which its underside lies 6n

qpdhe SpRRHTiNg Brfane Gasrthscnsedporttindgraldndsid wrrlly tiic ibe calsed gosition
RARES Y nalesied f&%ﬁ*&@ﬂ%ﬁ@%@%&:§4§ﬁ1@éﬁ@rﬁﬂ9@éiﬁw R dI@$rihe

and 3 is merely that the needle 5 cylinder acco_rdiné to Figure 8 is held

ROHIERE ARG PbSoHtR RN Ee b bURSEESEC L EIRF gopdtayialfsraipores of

HeRREFLIRCRE I3 AMaiSURRMN sYfRcaRBitestisaamdrad fRedecylinder being
which is configured radiallgfé)utside the supporting surface 6 for the needle

TRARAHH 7t &5 tRd-SitpoR Hiag W rarutades dé ﬂéﬁlé‘:&ﬁnﬁb‘éﬂ'ﬁ‘ﬁ%‘ela"haf both
ORIy BISHRIBEShROSHO M Byniisatiaghmertsupbotfanstedst, 3B of the
needle cyi]' d%? in Figure 2 is held in the 10.mounting position by the
HiTRRIIR ?S SSf‘ﬁﬁé%%%%‘ﬁtﬁ?s‘&@‘ﬂg%pﬁé\%o&xialIy in bores of the

support ring 3 arranged radially to the machine axis 4 and the needle
Fyinder oein m%‘?%ﬁ?% 'téc‘é{?%eﬂ?l'éj SR tp%és#rf%P%t ace 28,9 18 odiment
eccentric aiscs . at po exemplary embodiments have'in co on
istbalitheshippors faced, 2bd, B8 tbe traplacement operation is conducted in the same
manner as explained in detail above. The only addition is that the eccentrics 32 must be
rotated back again into the poéition seen in Figure 9 after first sliding onto the centring

attachment 9.

Figure 10 shows that the needle cylinder 7 can be provided on its underside with ad-
ditional recesses 39, which serve to receive or for subsequent insertion of the mounting
rails already mentioned above and indicated here with the reference 40. When using these
mounting rails 40, in the mounting position the needle cylinder 7 expediently stands so far
above the centring attachment 9 (or other raised parts of the support ring 3 and/or the cam
plate 12) that the mounting rails 40 can easily be inserted into the recess 39. Depending

on the design, it can also be expedient here to adjust the cam plate into its lowest position

by means of the set collar 7 before the replacement operation. Then, the eccentrics 32 can

30 be rotated back or further to deposit the needle cylinder 7 onto the mounting rails 40.

Moreover, a preferred variant provides that the mounting rails 40 are fastened to the
support ring 3 by means of fastening screws 41 at least for the replacement operation, so

that they do not slip radially or laterally during displacement of the needle cylinder 7.



eccentrics 19, 32 serve to create the mounting position. 15 The rotation of
the eccentrics 32 occurs in a similar manner to the exemplary
embodiment according to Figures 1 to 7, and also the replacement
operation is conducted in the same manner as explained in detail above.
The only addition is that the eccentrics 3¢ must be rotated back again into
the position seen in Figure 9 after first sliding onto the centring 20
attachment 9. Figure 10 shows that the needle cylinder 7 can be provided

P itAve RS ORIt ACkAltiP R 1REE9685 3RmMMAISNSUYEARAECEME Y an be

for subsequent insertion of the mounting rails already mentioned above
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b SpBREh ESRERSPIHES chin PSRBT tH kA th SR i sy epety displaced 90°
5 e@asiy feviise/tetldniatbasace 8o perding:ntbithe (RSO dePR circular
Iso be expedient here to.adjust the c late info ifs lowest posijtion by
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weumtticsiRRlenkidiine ratdtidhatk onfinthsr tecdipodintiesnaddi@atable cam
i onto the, mounting rajls 40. Moreqgver, a preferred variant '
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Rizemotfabienisdlserdwd el whicasnddthio ertiedandie opereatiost, he cam
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nder 7.-10- The invention Is not restricted to the descri plary

erAEaIM M eAfIBhaedisd PEssRIH e ha deirrbsd d wayenenikrappliper ise and
patigakio ﬁBEg?%BHQ@P@ﬁ%@%é@?ﬁﬂ@é‘.ﬁ%ﬁnﬁ]ﬁﬁ?ﬁ?ﬁgﬁrﬁig Xprovi ed in the

provided in the individual case. Instead of two eccen forexample,

WRldduelcaserids ey ke Ragpersstrn 20 sntsillcleventiescarichlatis plab aneans of
8Q Secaske1noXidethe MopraNBEERBMY pMAKSOYVRL cihf JIMENHOR I8AQMance with

restricted to circular knitting machines with rotatable needle cylinders, but

15 [oaiEs dgpchbiétrmgedsamctinpither ioerrctian dmerdemaaiprestmpper edge
stationagyioepacsylingdeiaand iatrtebiacapcPdasisnE WithearmesRickhisn of the
gL%g{JQﬁE,}Qg L}S&é?‘l Blrge r%r%i%ges:) mIltJ?st; E&Eﬁggﬁ@ rci:?éatrotﬁgt? any centring pins 29
present (Figure 1) for the cam segments 15 should be attached in such a way that they do
not prevent the needle cylinder 7 from being pulled away laterally. In addition, the

20 attachments 22 of the eccentrics 19 can be provided with rubber rings 30 set in circumfe-
rential grooves (Figures 2 and 4), said rings abutting agzinst the associated bore walls and
serving to axially clamp the attachments 22. Finally, it is understood that the different

features can also be applied in other combinations than those described and represented.
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replacement of a needle cylinder, which include in particular the removal

of the cam 10 segments 15, any sinker ring present or a thread guide that
hinders the replacement operation. Moreover, any dial present can be
detached in a manner known per se and placed on the upper edge of the
needle cylinder. Depending on the design provided in the individual case,

it may also be necessary to centrally lower the cam plate 12 by means of

the set collar 17, if in the normal operating position the cam plate 12 in
accordance with 15 Figures 1 and 3 is arranged at a distance of more

than dimension h above the upper edge of the needle cylinder 7 in order
Retent £ rate space for the radial displacement of the needle cylinder 7

(cf. Figure 2 here). It is additionally clear that any centring pins 29 present
(Figure 1) for the cam segments 15 should be attached in such a way that
khey deradtpkaiiEng tReieed i BAfarkceads(Beinggnahia asedlr iexdrdry (7
In addifiggidhg gglgimﬂl?gr‘@)zw%@f é%ﬁﬁﬁﬁﬁgiﬁﬁﬁ&:%ﬂ fa¢ peoyide” cylinder

with rubber rings 30 set in circumfe- rential grooves (Figures 2 and 4)

said ririgs ABERHHRNE GHARTIAR ALSBERIRERPS Pl RE AR SBRJRTE 4B OF the necdle
axiallyeglay e dttashinenicar?dnaliaid ispirdarsiood drakdbaddiffenast (7),

features can also be applied in other.combjnations than those described .
o SPGB VELG RS LT AT HLPHTR i R of which
replacdahle{exchingeaiicl nekdiz dylintiestfB)e iaaniainimgaasupEotonng which
B)withas rting surface (6) for the needl| linder. (7). at least one
T I S hB e e e o e (S A apper
cylindedg? pfhis:artid chmeeari8)tafecilitate replacenenitionthe meediets underside is
cylinder,(7), 5 which means iftj a ctj . I lind
by B R R e has
into arfloghevdtinthposponcdeevafitie ssadrmenside. lbhsropiariecdupsotig lifting

surch?a{{@s) LIS BLEaRARd PRI ANURORE 2488 ALINGAIRGNIEN R ring (3)

and into a mounting position, in which its underside is held in a raised

positiombythaciagindsr S8 thad RIS difpesebiptbepetataiia aragdustytional axes
with thedIppsTedae.f sStRENMent (Abnshasariessed in that the lifting

parts contain eccentrics (19, 32), which are arranged between the support
ring (3)

2. Circular knitting machine according to claim 1, characterised in that the eccentrics
(19) are provided with cylindrical attachments (22} disposed in bores of the support
ring (3).

3. Circular knitting machine according to claim 2, characterised in that the bores are

configured in a side wall (5), which defines the support ring (3) on a side located

radially on the inside.

4. Circular knitting machine according to claim 2 or 3, characterised in that the

~ support ring (3) is provided with stop pins (23) associated with the eccentrics (19).

5. Circular knitting machine according to one of claims 1 to 3, characterised in that

the eccentrics (19, 32) are provided with a means (24) for attaching a tool.

6. Circular knitting machine according to claim 5, characterised in that these means

(24) are accessible from an inner side of the needle cylinder (7).



and the needle cylinder (7) and are disposed to be rotatable around
rotational axes (20, 37) arranged transversely to a machine axis (4). 15 2.
Circular knitting machine according to claim 1, characterised in that the
eccentrics (19) are provided with cylindrical attachments (22) disposed in
bores of the support ring (3). 3. Circulayrknitting machine according to
claim 2, characterised in that the bores are 20 configured in a side wall
(5), which defines the support ring (3) on a side located radially on the
inside. 4. Circular knitting machine according to claim 2 or 3,
haragterised in that the . support.ring (3).is provided with stop.pins,(23). . ..
ococ A g ne e RROR Gl S SRR A R ezt
accordirghe wersfepibsneediesybingea (le haee diictmierentabevbring csoerg (26)
32) arghpray isleehwith e Heafasd ¢ih e JUACHINEA (29 iferGlCrIPEs AR nto the
machine accordin E claim 5, characterised in that these means 30 (24)
3 are a@gggﬁﬁlgﬁ%‘% g@‘inner side of the needle cylinder (7). -12- 7.
Circular knitting machine according to any one of the preceding claims,
characterized in that the underside of the needle cylinder (7) has a
&eircuniERSIRTACBENSI MPErO8 RSB nartE B dechrTagiarieed o i dhwieantring
the cepbingsyhsddmrntends {8 eRIAGIRY N9 tHena GRYUAG GHRYEinto the

(26). 8. Circular knitting machine according tq claim 7, characterised in
that tHEUERESEPNES (522 FReOPRTAHAEPEN 1R eblisntrrdiq ruliadrtdat-
10 they only engage into the centring grooves (26) in the operating position

of the needle cylinder (7). 10 9. Circular knitting machine according to any, .
“one of tHE"FdERTRGASHNAS 2645P RS 4NiZRY TRC BT REP S RIAER S SByapisized in

providéegtithecydindeiqal pita phovnidaisw b » disddss dtiachoras (6 jhsmsedie bores
cylind%tf@. 1%{1500. Jgﬁl@ knitting machine according to claim 9,

1 T) N .
characterlsegl in that t centrics

15 10.  Circular knitting machine according to claim 9, characterised in that the eccentrics
(32) are arranged in recesses (34) of the ‘needle cylinder (7) open towards its
underside, and the bores receiving the attachments (35) are configured in a side

wall (36) defining the recesses (34).

20 11.  Circular knitting machine according to any one of the preceding claims, characterized in
that it only has two eccentrics (19), which are substantially diametrically opposed to one

another.

12, Circular knitting machine according to any one of the preceding claims, characterized in
25 that in the mounting position the underside of the needle cylinder (7) is arranged

substantially at the same height as the upper edge of the centring attachment (9).

13.  Needle cylinder with an underside for a circular knitting machine according to any one
30 of the preceding claims, characterized in that it is provided on the underside with means

intended for cooperating with the eccentrics (19, 32).

14.  Needle cylinder according to claim 13, characterised in that the means contain at
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(32) are arranged in recesses (34) of the needle cylinder (7) open towards
its underside, and the bores receiving the attachments (35) are
configured in a side wall (36) defining the recesses (34). 20 11. Circular
knitting machine according to any one of the preceding claims,
characterized in that it only has two ecggntrics (19), which are
substantially diametrically opposed to one another. 12. Circular knitting
machine according to any one of the preceding claims, characterized in
25 thalenst thee reinitia greositititiheitaide feideof ting tee dtetcpignder (79)isf the
arrang;%gelﬁH@@g}ially at the same height as the upper edge of the
centring attachment (9). 13. Needle cylinder with an underside for a
circular knitting machine according to any one 30 of the preceding claims,

characigrinedyndnat itis Riayided omthe %H%&éﬁée\é’lim RGNS RGPS ude at

for cooperating with the eccentrics (19, 32). 14. Needle cylinder according

to claifffdi3vehEacsetesised)ivinsh die inteaneddiontin ratatahltomenatieg of a respecti-

centring ereqvac(2) skitabigdardesrivingciieicantiingdibséandiol Wies side wall
eccentrics (19). 15. Needle cylinder according to claim 13, characterised

in that(fé: BKAPAICRAERS 40 BeRei HifoaHRcBEXaS (84), Ahtthenesrertiteiday
for the rotatable mounting of a respecti- ve eccentric and are defined on

ides lgcated radially on the inside by a side wall (36), which_has bores to
o R A TR OP (12 Bb i PN, NGBy o
accordingyitechirh fidilehametetisadjrithattiavndersidappotiOfrovided
with further recesses (39) intended to receive support rails (40). 17.
Needle cylinder according to claim 14, characterised in that the underside
IS providediavithifndethecomdess as (38 iMented derisskbivaelsuphoiniiiside is
(40). le-cylinder according.to claim 15, characterised.in that
the urﬁgﬁﬁgg??ﬂﬁrﬁog\n gg?\?\ﬁ?ﬁsﬁgré%fIrlgglécf%degn(%ﬁ‘r’ﬁe‘sﬁlagﬁéa}&c{éﬁ%
support rails (40).

15 18,  Needle cylinder according to claim 15, characterised in that the underside is

provided with further recesses (39) intended to receive support rails (40).



