-1- 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 5 time (patent DE 177 577 A). Whdna 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
Ci il ine with, needle cylinders of different gauge and/or
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substantially free, 10 the needle cylinder and possibly the associated
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cylinder support ring and/or is provided with additional centring means,

which render it necessary to significantly raise the needle cylinder during
Fawevet, ahel Mf(ﬁh@rﬂ%ﬁiﬁvai of a needle cylinder from the top is not readily
possible if the circular knitting machine additionalty Bas a structural part. arranéed above

15 the needle cylinder, e.g.adialora thread changing device, since a removal of such

- structural parts would render a virtually complete disassembly of the circular kmitting

machine necessary. Therefore, for these cases it _is already known (patent documents EP
413 608 A1, EP 0 436 313 Al) to provide an arrangement, by means of which the
relative position between the needle cylinder and the structural part 18 adjustable in the

20 direction of the needle cylinder axis such that the needie cyiiﬁder can be inseried 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

25 'the cylinder support ring and/or is provided with additional centring means, which render
it rfecessary to significantly raise the needle cylinder during removal and lower the needle

Cylinder accordingly during insertion. These movements must be performed manually by

the operating personnel concerned with the replacement. Ag a result, removal and

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



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 cylinder is additionally -2 To prevent
these disadvantages, it is known (DE 1.95 33 844 Al) to generally remove
the needle cylinder together with the diar positioned on it and, if this
concerns large circular knitting machines, detachably mount the dial on a

ial support. Prior to the radial .removal of eedle cylinder and the
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underside of the needle cylinder, or lifting rails, which can be mounted

BEMEEn dheneedieinaen of e SURREEL NG AN RAVE NRRstAKRehich has

cross- sections. While the application of the lifting screws makes
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rails is barely possible for a single operator to perform because of the
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operations necessary during replacement 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 needle cylinders of large circular knitting machines are
concerned and dials or other structural parts must be removed together with the needle
cvlinders. 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 difficuit.

Working from this, embodiments of the present invention seek to configure the circular
knitting machine of the above-specified type so that the insertion and removal can be
performed with a smaller number of working steps, irrespective of whether it occurs

with or withouf a dial or the like, and. is substantially simplified overall.



the replacement operation additionally difficult. Working from this,
embodiments of the present invention seek to configure the circular
knitting machine of the above-specified type so that the insertion and
removal 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. - 2a In accordance with a first aspect of the
present invention, there is provided a ciggular knitting machine
comprising: a replaceable needle cylinder having an underside, a support
ring with a surface for supporting the underside of the needle cylinder, at
loastosdanecentéhindishostder ¢rtje ctietyzbiigntbovidesits preiddside ofcular
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cylindér, which means has lifting parts acting on the needle cylinder and
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invention may rovide the advantage that for removal of a
the needle cylinder and disposed to be rotatable around rotational axes arranged

transversely to a machine axis.

In acordance with a second aspect of the present invention, there is provided a needle
cylinder with an underside for a circular knitting machine as disclosed herein,
characterized in that it is provided on the underside with means designed for cooperating

with the eccentrics.



needle cyclinder after the usual preparation operations have been
conducted. all that is practically required is to lift the needle cyclinder into
the mounting position by means of the eccentrics and then move it
laterally out of the machine, whereas it may be sufficient for insertion of a
new needle cylinder to place this on the eccentrics and then 5 lower it into
the operating position. Further advantageous features of the invention

- nfaytivdiseemsfed themeesens-claimisoT hezinrrntidntls edphained thardergemoval of a
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e attached drawings. Figure 1 shows a vertical section through a
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sigailayr fo Eigure 1 dutsimplified.of-a1Girgular dio KRithing Machingit may be

according to the invention with a needle cylinder in a_mounting position;
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enlarged representation of an eccentric according to the invention; Figure
5 is a schematic perspective view from above onto an eccentric installed
m{]@mga%@\;ﬁ%@g&gl%gi@g%@&g Wlth .cam plate om| ted; 25 Figure 6 is
a side view of the part of the circu far nllt?lng #ﬁ s GlAES.
with the eccentric located in mounting position; Flgure 7isa V|ew
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Etgum 1 shows a vertical section through a part of a circular knitting machine;
Figure 2 is a sectional representation similar to Figure 1, but simplified. of a circular
knitting machine according to the invention with a needle cylinder in 2
mounting position;
Figure 3 is a sectional view corresponding 1o Figure 2, but wherein the needle
cylinder is iocated in an operating position;
Figure 4 is an enlarged representation of an accentric according to the invention:
Figure 5 18 & schematic perspective view from above onto an eceentric instalied info
the circular knitting machine with a cam plate omitted;
Figurs 6 Is & side view of the part of the circular knitting machine shown in Fioure &
: : pleiv
with the eccentric located in mounting position;
Figure 7 15 a view corres .ondinu i0 Figurs i i i
A D g 10 Figure 6 with the eccentric Jocated in Operating
position;



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 i 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 a machine frame and on which
a bearing ring 1 with bearings 2 is arranged, in which a support ring 3 is
JigReseed to be rotatable around a generally vertical machine axis 4. The
support ring 3 is defined on a side located radially on the inside by a

verfidally arraPGdPERREAHARS COERMYIRFREG R at Rink Sesnd exemplary

and having a g4ppaItiag stfRcRRARigade 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

5 (Figeet 1hroughdatemefithesideiwalképanentitoscit weekiitpitie aaaidigion of the
cylinder 7 from the 1under idﬁigzo Foré)r cise cigaxial entring of tf}j?

" needle cylind&F R AEHVETS R ARG 4T BECS 8T 41138 ¥ ety erlarged
on its upper sitdebyathawting shoulder or attachment 9, which projects
upwards beyond the supporting surface 6 and stands opposite the needle
cylinder 7 radially from the inside and is a few millimetres high, for
ekeooplimg Tih & mesiigroaitaiohwiasit Srdethesptotseseintatadidily iavemtigedire shown,
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inside. During tie usual actuation of the support ring'3' by means of a [
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which bears a cam plate 12, on which usual cam 30 segments
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collar 17, which is provided with an internal thread and which is’screwed
15o\ftis e oiress 3t rippy aid@erfapported 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 shoulder or attachment 9, which
projects 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 receive radiaily arranged centring screws 10 that abut against the

25 needie cylinder 7 from the inside. During the usual actuation of the support ring 3 by
means of a drive motor (not shown), the needle cylinder 7 is thus rotated coaxially around

the machine 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;m 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



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 15 parallel 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_ad can be moved up and down

in the usual manner by means of cam parts 14 to process threads (not

shown) into stitches. According to the invention, as Figures 2 and 3 show
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rotatable support ring 3 is provided with eccentrics 10 19, which can be

rotated around axes 20 preferably arranged perpendicular to the machine

axis 4. On their front sides, as Figure 4 shows in particular, the eccentrics
have. substantially circular eccentric djscs 21 and are rotatabl t .
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that they do not fall out radially forwards, stop pins 23 are additionally
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eccentric discs 21 located radially to the outsi s Figure 4 ally :
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radial distance from the rotational axis 20 of the eccentric, whereas a
aidh bR espiseuctdserivEistradoabors prrgavlan) e seeerimisrd8thave
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lgcated inbetween have radii that correspondingly increase or decrease.
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that are supported against the side of the eccentric discs 21 located radially to the outside.

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 ai_(is 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 accessible 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 ‘tlgeapurpose of engaging into a -6-
centring groove 26 (Figure 2) when the eccentric 19 is rotated into an
operating position evident from Figure 3. Said centring groove is

reagRnesan lpniniihendndsssideptithe neasis.aviinden %ﬁ&%ﬁﬁ position
arranged circumferentially around the needle cylinder or machine axis 4."
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eccentrics 19 are provided that are diametrically opposed, i.e. offset
arﬂf) %@/ 180 on the periphery. These are preferably arranged so
5that they can be operated by a single operator, possibly each with 10 one

d and simultaneously. The removal and insertion qgf the needle '
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lok&giﬂ&ﬂﬂﬁmﬂﬁﬂéﬁﬁcﬁiﬁ@%d from below. This operating position is

shown in Figures 3 and /- The preferably two eccentrics 19 assume a
rotational position in the operating position 20 such that the peripheral
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arranged in the centring grooves 26 of the needle cylinder 7, wheréas the
stispBHgdedseres dolRtuertinersosied dntiee felpritnaiauegsns 21b
are at their shortest distance from the eccentric rotational axis 20, the

needle cylinder 7 is located in its axially lowest =
15 Firstly, fhe centring screws 10 and also the fastening screws 8, by means of which the

needle cylinder 7 is held and centred on the support ring 3 in its usual operating position,
which it assumes when knitting operations are performed with the circular knitting
machine, are released from below. This operating position is shown in Figures 3 and 7.
The preferably two eccentrics 19 assume 2 rotational position in the opefating posttion

20 such that the peripheral sections 21b are located 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 I 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 eccenirics 19 occurs simultaneously as far as



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 al_?o 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.
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respective marking 27 made on the inner s the attach- ments

(RIGRRE BacerRd 4diagbthefepeiddreReinhen 1S WinsrdlditiukamedwtlgraFigures 2
far@g):7 possible to allow the needle cylinder 7 to be lifted without tilting,

and ends so that the support faces 21a lie at the top and the peripheral

sections 21b lie at the bottom (Figures 2 and 6). 5 The rotation of the
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into the mounting position shown in Figures 2 and 6, in which the i
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surface e support ring 37 Inthe

cydimreg Ateahrmow Dermeliallypoisplabegdat nhe sappottmEigufecd) viReaiopport
tkl11 %gptring attachment 9 serves as sliding surface. A previous further

raising or lowering of the needle cylinder 7 beyond the dimension adjusted
with the eccentric 19 is not necessary. However, the centring attachment
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15 Figure 2)’, wherein the centring attachment 9 serves as sliding surface. A previous furthef
raising or lowering of the needle cylinder 7 beyond the dimension adjusted with the
eccentric 19 is not necessary. However, the ceniring attachment 9 and/or the underside of
the needle cylinder 7 could be provided with recesses, which atiow 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 needie 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 centring 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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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
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cylinder 7 lies on the support faces e eccentrics 19, theSe can
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preferably provides the advantage here that while the eccentrics are

rotated 30 back or further, the centring ribs 25 gradually move into the
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sy s%antially radially with respect to the machine axis 4. Thus, once the
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screws, 10 that.is possible ayse of a slight play between the centring

grgé’\?%d ngrfadt?{ep[o 8#3%55%?&%%&5%%% R l§fening screws 8 are

then mounted and tightened in order to secure the new cylinder 7 in its

tin ition. 5 It is evident from the abovedescription.that the . .
W&as PRz exemt?lary em\%ggi?neng)?ccoam\r}\ﬁ[ to%d\;\g%esq oY rbe eccentaxcs 19 are

replacement operation‘can be complete h anual actions an

' gentatiilydbp eseirigléhopatawallif phttieslamsthere\irBgmres & foelbshes an
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' Ing ion, of ic ' tched to the weigh
e e S
inviindexnigtatizd e im Ergaet 8reinky toaFégess mrawidethwitictentaios reference
]rﬁ’nﬁé?aIEO.{?Iﬁtﬁqu'{%E’qsﬁ)dﬁn the side wall 5 of the support ring 3, Figures

8 to 10 show an~exemplary embodiment with eccentrics 32 that are
rotatably disposed in the needle cylinder 7. Identical parts in Figures 8 to

1cberd DS FRAUAS AN J0L.5aRSETICNER eccentrics 19, each have an eccentric
disc 33, which is arranged in a recess 34 (Figure 8) machined into the needle cylinder' 7
from .its 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 cdnﬁgured in lower side walls 36 of the needle cylinder 7,
which define the recesses 34 on their radially inner éide. To insert the attachments 35 into
the recesses 34, the side wall of the needle cylinder 7 defining these on the radially outér
side can be detachably connected to said needif: 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 | 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 (F igufe 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 needle 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



numerals as in Figures 1 to 7. 15 According to Figures 8 and 9 the
eccentrics 32, like eccentrics 19, each have an eccentric disc 33, which is
arranged in a recess 34 (Figure 8) machined into the needle cylinder 7
from its underside. Moreover, the eccentrics 32 are provided with radially
inwardly projecting attachments 35 moulded onto the eccentric disc 33.

. These attachments 35 are 20 rotatably dl%posed in bores configured in
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lower side walls 36 of the needle cyllnder 7, WhICh define the recesses 34

| tta 35 to th
S T RS it
dlé@éﬂ‘r 0§|d@ paniheidetachadistiogrpsited (&iga ﬁhedla'kujtbn'rﬂenndersxde lies on the
AlpsBRIE L HNRUR BleaBRITIP I SANIBUEINS SRS 5 Ry

two parts. 25 Otherwise, the arrangement in Flgures
JebaeamtiEng raérﬁ%mqmﬁaﬂa@é&m feomidlisures 2arrl Bds tmerebctmtribe needle

dp6ad33 NS RIREIPNSEAS 8GR IR iR AN ERRHD Yo iRl Ay ﬂ%ogééefl%% discs 33

33a (Figure 9) at a comparatively long distance from a rotational axis

ah?&l& Wam&%am%bﬁwpfé%%|%&ﬁaapsgbwpf@eré%)bgﬁtaseen feom Figure

B MpacRTY ebhEReRBRd AR Il e rpEap AL AXIS 3 Fof R S1RPR Ly linder 7
faces 33a, like su;t)iort faces 21ain_Figure 2, serve the purpose of

SABAVERPRAiAT S ARbAIE fMsetisraneisn THe hAld axiaky-indhe miged position

roguhdingappedian E(Elgﬂfcﬁ}&}ayﬂ whiclkdsdndarsidd in Franeedis held in the
subst ntiall flus% the er e(%g 5 f the centrlng&[gttachment 9 andin
C

ROBREPE PEFILG 5%? RETEPHER 0P Sethe Peldbaxialivaip bores of
dhcanplpertawgr deﬁlnﬁ‘w xbaﬁﬂﬂ;wfdt&@rmﬂmﬁmt@xm@rﬂimﬁeﬂ@ﬁmﬁmnder being
ure9 nwhl underside lies o rting surface 6
e o O R et e T PSS Sl g bt
rmgmﬁﬂnmdﬁxﬂﬁenmérm&tgums& thmois: isupperelfathat he Ikesiehd
Cylingles ¢ df& %é&%e“%ﬂ%‘e%e %é%ﬁ‘%%ﬁ%é%%ﬁt‘%“”t'”g position by the

eccentric

- The rotation of the eccentrics 32 occurs in a similar manner to the exemplary embodiment
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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 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 sef collar 7 before the replacement operation. Then, the eccentrics 32 can
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.



being supported at their support faces 33a on a support surface 38, best

seen from Figure 8, which is configured radially outside the supporting

surface 6 for the needle cylinder 7 on the support ring 3, and that the

needle cylinder 7 is held axially in the raised position by the attachments

35. In contrast, the needle cylinder 7 in_Figure 2 is held in the 10 mounting

position by the attachments 22 of the eccentrics 19 being held axially in

bores of the support ring 3 arranged radially to the machine axis 4 and

thiee neeatidon il Tt ristrmged tp por téa axtitts enemrsicde antihesempokidces; be
ic i 21 What both. exe ry embodiments .have jn

?ﬁﬁ%@%ﬁtﬁ?% %?J%’% it aciessa%?é%%lgap gﬁf?éﬁre%oc{egﬁtﬁgg igél,r%tfggﬂfieme

s otite ersantiieg pBgitioridad ihber didiioduaf the cheenidios 82 eccentrics 19,

QECULSAHHR SHR 0 gmbediment according to.. ]
Figures 1t0 7, agrllé als%ﬁﬁei?e%%lfé%gr%%%eratioor? i@éroﬁc ggfggsi n%hedaspiaced 90
> $afnee pratidt dehexplraprssary défalicalyoyeh v onlgratiditiomessribiad tiecircular

§6ERY IE AR USSRt bank ezgmee%t%mqsp%ﬁ ﬁ@{'b@emf UlEne

9 after first sliding onto the centring 20 attachment 9. Figure 10 shows

tRAPRE tASEaMaE JHinE mashiBesMI ceations neadlerediadeih aad-rotatable cam
Ghienatuapassae 30 iMIGh BRIV e touREE M AosRURSSONE ALIASBIION e

the mounting, rails already mentioned above and indicated here with the
PETEPERRERL B! DVARSA IS SHPHRE s B hriothdR g1 ansigalam s srmslalingthe cam

10 pegitiansths, negdialeylingepresmastianty-apaaShinhiARYeH Seplacement
centrinr%lat chmentr%éor_other raised parts of the support ring 3 and/or
R -p@f&ei‘é‘sft 2 LRSI GARIRE A5t b i Ay IrERRE SRR Nme se and

thincecessh3Gpbapehding ten ibedtlesigindérc DrmiseiReaxprdiesNeWRed in the
a}g#ﬁ%ﬁth&%éé“ iPlgatae igltso itt§ Ioweest osition bg@means f the'set collar 7
betore the TaplacBiNe AT S & ARETT ARl SHUTBLE AN AT PIHLE bY means of
r@@ﬁeddoﬁ&k 1o, fid rﬁnehﬁmdﬁpﬂsﬁ;tdsyethﬁﬂe_iﬁyﬁ mﬁ&tﬁxﬂpﬁﬂdhg ﬁlﬁ%@éjﬂﬁnce with
15 rgg?fl(g.llgl qoyer. a or ferred variant provides that the moynting rajls 40
ar a%tenen(grto1 A ego?g ﬁr%ds %‘i?rr(%glﬁgeo&é}s%éﬁﬂﬁlgg:%\ﬁggﬁ upper edge
|ohshdaeedls opledsrridnt wgeratidhysoreate 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 2 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 against 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.



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

cylinder 7. -10- The invention is not restricted to the described exemplary

embodiment, which can be modified in a variety of ways. This applies in

particular to the configuration and the position of the eccentrics 19

pitwiged g the individual case. Instead of two eccentrics 19, for example,

three eccentrics 19 each displaced 120 or four eccentrics each displaced

90 5 can be provided, where necessary. Moreover, the invention is not

restricted T5 i¥ckitsinenitnbi meachinesiuith @%@QA&Q%@QA‘?@%{!.MGrS_, but

is also appliegble érkﬁBﬁﬁ’?Hhe manner t§ circular knitting macHi %@?Mﬁhﬂb an

stationary needle cylinders and Totataie Ca! paresrfugthermeokesitisf the needle

clear th& ﬂgeﬁsﬁg%‘%@ﬁraﬁmﬁ@muﬁbbﬁdﬂﬁﬁiﬁe@ﬂﬁé E&iﬁﬂﬁy £$5[)‘|,ae%e ent, ,

of a neefnﬂen&}dﬁla(iﬁ}!iﬂ@!é‘}%&rbqﬂga%jﬂtﬁ%rtiﬁu_lar the removal of the ¢4 q¢srside o

segments.15, any sinker ring presen org Fﬁ@é&%%ﬁ@i@ﬁmmﬁmﬂf&ﬂbeylmder,

replacemen% Bﬁ%wllﬁﬁ@ﬁéﬁifé@cam diailpresent %?Hz%da%t@%h%?eg n 90 f whicl

manneftknotiperisasndslagedonghe ypper edge of the needie " o! which

cylind i he designpro ?%Sﬁun‘%%%w Ao, imayhich its
ylin eﬁn@e‘?ﬁﬁé‘?f&g on the designp .

also be hr;ecessary tSIEQ}‘FtPéIW%WQEtlhéacam;]m&t@rﬂe%i@ar’gj%gpﬁagfugﬁgrse%tge o

collar 17 ifeimieHBgshivnal@payati itiop the cam plate 12 in '

accordancgwith 15 tFi%e re{s)ﬁlf e;lrl\%gfi%ﬁé\%g%gg Saf?%ﬂ% f&&?%@“dfsm@d@'szde is held

than dimengs{gg R above Thie bibier e b, thﬁmtdaaﬁiee@ﬁgﬁg%ﬁﬂ%%m%rbe »

to thuségé peidettor theeradial displacement of the needle cylinder

(cf. Fiq@ﬁg%ﬁggsegoﬁtté%l}%(igﬁiongﬁyplgar 'ghat?g} Sftl:lé)hﬁfji?fg%?fé‘%gﬁ.%yeﬂtat the

(Figure 1) for the cam segmantsS1 dhetliadsicaltraofed inswbaway Walections

they 8¢ ﬁ%@ﬁ@w&iﬁmeedémﬁtﬁ@y&m@rsaﬂﬁgw 1*?1_%“% pulled %%W‘Wy laterally.
In additiersithe 20.atiaghments 22 of the eccentrics 19 Car SoroNngen and

A ST e S

said ri fistitihe assabia LA se .

axiallioclanapiHifae attachments 22. Finally, it is undersf%%é%a ]ﬁgg%qﬁ%?ﬂefseiy

features can also be applied in other combinations than those described

» and represented. -11- |
. reular knitting machine according to claim I, characterised in that the bores are
configured in a side wall, which defi

. nes the support ring on a side located radially
on the inside,

Circular knitting machine according to claim 1 or 2, characterised in that the
Support ring is provided with Stop pins associated with the cceentrics

Cire o : . .
£ ular knitting machine according to claim 1, characterised in that the eccentrics
are provided with a means for attaching a tool.

Cir . . . .
cular knitting machine according to claim 4, characterised in that these means
are accessible from an inner side of the needle cylinder.
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10.

11.

Patent Claims 1 Circular knitting machine comprising: a replaceable
needle cylinder having an underside, a support ring with a surface for
supporting the underside of the needle cylinder, at least one centering
shoulder projecting axially above said ungerside of the needle cylinder
and a means to facilitate replacement of the needle cylinder, which
ans has Iifting_Parts acting on the needle cylinder and by means of

which thTEEAR"Eyaftehis setoutivety asjustakiania an AREIAING, i 1
positionuidanthie Bt WW&}% on g}g S#T[q)por,tlng surface and'is
arrangea(%ebe_low%? U%%r edge of the CaRtEH ﬁlg%?ﬁﬂ@ﬂ%@‘r@dﬁ@ﬁ the eccentrics
mounting pOSItoH, TH WhideEngntheisidelis malggggqg%%@glpp&lg nb
the lifting parts, so that its underside is arranged to be at least f u%“f %)é e
ghe upp&r;ﬁgg of the centering shoulder, characterised in that the lifting

arts conft soimdcaavitheyling jections, wherein the _
projecti%gsgrea{grm@%%%gndﬁgosed %ﬁgf@?t ie éaﬁ%%rglrlts?élﬁléli’%@e centring
needle cylinder, and” whereitt & BEEER TS ehriarrariyed betweente enying
supporfRgand dcopesdiag pylinder @Fﬂ@f&%@&e&fﬂlé’& rotatable around
rotational axes arranged transversely to a machine axis. 2. Circular

knitting machine according to claim 1, characterised in that the bores are

Lonfighiiseriarsidie wallcwiich.dgfi &?aﬁ!lflgo[t ring on a side located
c

. . . . 2 chnaractens . .
radially,on the inside. 3. Circylar knitting machine act ?&fﬁ’?& tB Gigtiihe excentrics
2, chagtcteri%% : ralrﬁﬁ%%eﬁ‘?gs QEH&)’FF?FH@ 3 Jonauidea it SEODIRIRS derside, and the
associtEd Wit the Socentjicsions Gieankniting maghine according to
claim 1, characterised in that the eccentric% are p%\%%e‘ﬁ%&if%%ﬁ*fﬁa Foesses.
attach':ng a tool. 5. Circu_lar knitting machine according to claim 4,

cthara o Paarbie reearitgane,ac6ESEIRIS o 3n inney side of

- terized in that it
the neadle Mefcs, whi i o
eedl &}f'ilﬂij@cﬁen%gcs, which are substantially diametrically opposed to one another

cular knitting machine according to one of claims 1 24,5, 0r8, characterized in that

in the mounting position the underside of the needle cylinder is arranged substantially ar
the same height as the upper edge of the centring shoulder.

Needle cylinder with an underside for a circular knitting machine according (o at least

one Ims ized i
of cia;ms 1.2,4, 5, or 8, characterized in that it is provided on the underside with
means designed for cooperating with the eccentries,

Need i ing i
le eylinder according to claim 11, characterised in that the means contain at



6. Circular knitting machine according to one of claims 1 or 2,
characterized in that the underside of the needle cylinder has a
circumferential centring groove and the eccentrics are provided with the
centring ribs intended for engaging into the centring groove. 7. Circular
knitting machine according to claim 6, charagterised in that the centring
ribs are configured on the eccentrics so that they only engage into the
centringlﬁ%?%\%e%%%g operating position of the needle cylinder. 8.
Circular knitt HEHIidemecordingbie alaimcd; 1] intha t_ge .
eccentrics are arranged in recesses of the neéﬁdﬁg{?ﬁg@g Iel%st%{\?/\} Ygeentrcs.
itrcnund rside, and the bores receiving the projections are configured in a
side wall TéfiniRg ie recsesding ©. Qifoutar khitig:maghing ggarding to
one of dtaimisid, rdeds&, QLS r@ect%rli%g[(%in fhat it only has t\(vome s include at
eccer?tggsél\{étglch re substantially d?é?mg fighl VSBB&%EIWWGJQMWMSWCHW
10. Circular Kiittih %ﬁﬁédd@émdm@ﬁmoaemfsglamgia,S?de4w 1008 ch 1
characterieeth hecthes i HhejReynting {Qsition the underside of t & needi™
cylinder is arranged substantially at the samenﬁéﬁaht as the upper edge of
%(?Te ceg\gg%gé;houlder. 11. Needle cylinder with an underside for a circular

ittin hindiadaarciog 0-ab g eof claims 1, 2, 4, 5, or 8,
charaqge}g%%gdght@eﬁii;g is prg?/%dgd %%ﬁt?g’t}r?d%ﬂrz;{ing] iiliag i?ﬁé%@(ﬂé@i@ﬁeldlderside
for cooperating with the SEEantidscaiyingsag oytitider according to claim
11, characterised in that the means contain at -13- least one centring
groove suitable for receiving the centring ribs of the eccentrics. 13. Needle
cylinder according to claim 11, characterised in that the means include at
least two recesses, which are designed for the rotatable mounting of a
respective eccentric and are defined on radially inner sides by said side
wall, which has bores to receive the projections of the eccentrics. 14.
Needle cylinder according to claim 11, 12 or 13, characterised in that the
underside is provided with recesses for receiving support rails.



