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Cl RCULAR KNI TTI NG MACHI NE W TH AN EXCHANGEABLE NEEDLE CARRI ER, ESPECI ALLY A
NEEDLE CYLI NDER Background of the | nvention .-The present invention relates
to a circular knitting machine and, nore particular- |y, to a circular :
knitting machi ne conprising a rrachl ne frane, a[SUPPREPLAGED SHEEASNt ed S&n
the frame, a needle carrier supported on the SLppg{cgéTH,g;oﬁl Rggeand.. hevpaged a -
needl e carrier axis and upper and |ower edge, ,L{uré shq,gpdrmuntceﬁhgbm ..........

the frame coaxial to the axis, a conmpongnt m)ur DinS(s ovbe;;nderw of pdghe ... ...
carrier shaft and a device for adjusting the r el R &) Oof _tdpaged .........
needl e carrier and the conponent in the directi {?e carrier.
axis so that the needle carrier can be disasse cfPF:B:Q """""""""""""""
substantial |y perpendicular to the needle carrier aX|s as required.

Circular knitting machi nes wthe ange

known for a corﬁa‘&t@@m wa&% M&Mﬁ@med in
German Patent. 177 577. em@mém& l‘qvachl ne has only
one needle cylinder, its i vel y easy.

Besi des assenbly and di sassenbly this

Background of the Invention

The present invention relates to a circular kmttmg machine and, more particular-
Iy, to a circular knitting machine comprising a machine frame, a supporting ring mounted
on the frame, a needle carrier supported on the supporting ring and having a needle
carrier axis and upper and lower edge, a carrier shaft mounted in the frame coaxial to the
axis, a component mounted on a lower end of the carrier shaft and a device for adjusting
the relative position of the needle carrier and the component in the direction of the needle
carrier axis so that the needle carrier can be disassembled or assembled by motions '
substantially perpendicular to the needle carrier axis as required.

Circular knitting machines with exchangeable needle cylinders have been known
for a comparatively long time in the art, for example as described in German Patent
177 571.

In as much as the circular knitting machine has only one needle cylinder, its
assembly and disassembly is comparatively easy. Besides assembly and disassembly this
serves both repair and maintenance purposes as well as the purpose of operating the same
knitting machine with needle cylinders of &ifferent gange and/or different diameter. Since
the space above the needle cylinder is largely free, the needle cylinder and, if necessary
the associated supporting ring needs to be lifted out or removed and inserted bnly from
above the machine frame. s



serves both repair and naintenance purposes as well as the purpose of
eperating the sane knitting nmachine with needle cylinders of different
gange and/or different dianmeter. Since the space above the needl e cylinder
is largely free, the needle cylinder and, if necessary the associ ated
supporting ring needs to be lifted out or renmoved and inserted only from
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conponent  aRANR dideulad kififtingThithin®. For ¢his case a device has already been provided and
disclosed in European Patents EP 0 413 608 Al and EP 0 436 313 Al, by means of

| which the relafive position of the needle cylinder and the component Me it is adjustable
' in a direction of the needle cylinder axis so that the needle cylinder can be disassembled

or assembled by movements in a direction w&ending perpendlcula: to the needle cylinder
axis, and indeed with or without the above-named component as desired. The device
contains means by which the component can be moved upward far enocugh from the needle
cylinder so that assembly or disassembly of the needle cylinder can occur from the side.
The means for raising the above-mentioned component comprises, e.g., & convenﬁonaﬁy
present devi#e for adjustment of the loop size by axial relative shifting of the component,
especially when it is a dial. '

A problem with this type of circular knitting machine which has not been solved
up to now is that the assembly and disassembly of the needle cylinder itself is not easily
possible even if the component is raised or lifted. A reason for this is that the needle
cylinder is arranged with its lowcredgégenemllyinarecess in the cylinder ring and/or is
provided with additional centering means which require a considerable lifting of the needle
cylinder in disassembly and a corresponding lowering during assembly of the needle
cylinder. These motions must be performed manually by operating persons handling the
structural changes. Assembly and disassembly steps are then particularly difficult when the
needle cylinder still is burdened by a component on it, e.g. a dial.



in a direction of the needle cylinder axis so that the needle cylinder can
be -di sassenbl ed or assenbl ed by novenents in a direction extending
perpendi cul ar to the needle cylinder axis, and indeed with or without the
- above-naned conponent as desired. The device contains neans by which the

. conponent can-be noved -upward far enough fromthe needle cylinder so that

assenbly or disassenbly of the ngedle cg l,nder can occur fromthe side. The
means for raising the above-nentsgﬂ@ﬁug hﬁ@%ﬁﬁ?m@ghprises, e.g., a
conventional ly present device.for adjustnment of the |oop size by axial
relative shifting of the conponent, especially when it is a dial. A problem
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cylinder. These notions nust be performed manual |y by operating persons
handl i ng t he st r uk further objectnafdhis idveatiobhisyto alesign the xircalabkyittiug apechime suc¢then
particularly difficult when the
that assembly and disassembly of the needle cylinder can be performed without excessive
relative adjustment of the dial or other component.
A further object of the invention is to provide the knitting machine with means to
guide and support the needle cylinder when it is removed from and again mounted within
the machine frame.
Yet another object of the invention is to provide the knitting machine with means
assisting the assembly and disassembly of the dial or other component.
meeobkcm,amdoﬂxxsvnmd1benmdcnmneaépmznthmehmﬂm:mn:umhmdin
a circular knitting machine comprising a machine frame, a supporting ring mounted on the
frame, a needle carrier supported on the supporting ring and having a needle carrier axis
amdantqumxamdaloweredgg,acaukmshdinmmnmﬂinthenwdmnefmmmzammkﬂto
the needle carrier axis, a component mounted on a lower ead of the carrier shaft and a
device for adjusting the relative position of the needle carrier and the component in the
direction of fhe needle carrier axis so that the needle carrier can be disassembled or
assembled by motions substantially perpendicular to the needle carrier axis as required.
According to the invention, the circular knitting machine includes means for
moving the needle carrier in an axial direction at least into an operating position and an
assembly position allowing assembly and/or disassembly. -



needl e cylinder still is burdened by a conponent on it, e.g. a dial 3
Summary of the Invention It is an object of the present invention to
provide a circular knitting machi ne of the above-described type which is
designed so that an assenbly and di sassenbly of the needle cylinder can be
easily perfornmed |ndependently of mhethe it is equipped with a dial or
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Preferred embodiments of the inveation and other advantageous features are
included in the dependent claims appended hereinbelow and in the following detailed
description. _

A preferred embodiment of the circular knitting machine according to the inven-
tion includes at Jeast two guide rails defining the assembly position and being mouated on
the supporting ring and/or a cam plate associated with the needle carrier. The needle
carrier is placed on the at least two guide rails in the assembly position. Advantageously
the assembly position of the needle carrier is not below a plane passing through an upper
side of the supporting ring and/or the cam plate. In various preferred embodiments the
comqwnmuisadhdandtheqmweordhmupeﬁéwwxmiheopmzﬁngpodﬁonandthe
assembly position of the needle carrier is large enough so that the needle carrier is
removable from the machine frame also with the dial on the upper side of the needle
carrier. The dial is releasably attached to the lower or bottom side of a dial supporting
plate provided on the lower end of the carrier shaft,

In one preferred embodiment of the circular knitting machine the means for
nnndngtheneaﬂscanﬁxxnhﬁyeintheconmnnmuinthedhmcﬁoncfthen@aﬂécauﬁx
axis includes a removable spacer by which the needle carrier is supported in the operating
position on the supporting ring. Preferably the means for moving the needle carrier
relative to the component in the direction of the needle carrier axis includes lifting screws
by means of which the needle carrier is liftable into a spacer removal position allowing
removal of the spacer. In another preferred embodiment the means for moving the needle



Yet anot her object of the invention is to provide the knitting machine with
heans assisting the assenbly and di sassenbly of the dial or other
conponent. These objects, and others which be nmade nore apparent
hereinafter are attained in a circular knitting machi ne conprising a

machi ne frame, a supporting ring rmunte\cj?on the frame, a needle carrier
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di 5asSembl Y carrier. The spacer preferably in one embodiment fncludes a plurality of spacing pieces
arranged around the supporting ring, and attachment screws are provided for releasably
attaching the spacing pieces with supporting ring. On the other hand, the supporting ring
isprovidedwithcenteﬁngeiémentsfortheneedlecarﬂer. The centering elements
preferably are provided on a centering ring, advantageously in at least two ring segmeats,
mounted on the supporting ring movable parallel to the needle carrer axis.

The means for moving the needle carrier relative to the component in the direc-
tion of the needle carrier axis advantageously includes a supporting element bearing on the
lower edge of the needle support mmmblﬁ mounted on the supportmg ring and the
supporting element has an.outerthrea_.dedportion which is screwed into an interior
threaded portion of the supporting ring. '

In a preferred embodiment guide grooves for the at least two guide rails are
provided in the lower edge of the needle carrier and/or an upper side of the supporting
ring and/or the cam plate. A guide frame for supporting portions of the at least two guide
rails is advantageously provided and extends radially beyond the machines frame and rests
or bears on the machine frame.

Brief Description of the Drawing

The objects, features and advantages of the invention are explained in more detail



4 The invention has the advantage that the needle carrier e.g. needle
cylinder, itself is axially novable, not the conponent, and can be brought
into a position in which it is possible to assenbly and di sassenbly it

wi thout manually raising or lowering in the axial Preferred enbodi nents of
the invention and other advantageous features are included in the dependent

cl ai ns appenge ei nhbel ow and t.h | ow etajl ed des tion.
preferred en%g}e&gﬁ?wlggmg Bt&ﬁ r% W@%ﬂmw 3
i nven- tion ingl u‘g%zjeg t two guide rails defining the assenbly
position and EE e S4B the supporting ring and/or a camplate

associated with t ng high abe? ﬁ!? on the at
| east two guide rar fahe asser’rgfy positlon van%ageou @Iﬁe assenbl y

posi ti on of ?ﬁ@nﬁ@,gdl e carr| er is not below a plane passing through an
upper side o upporting ring and/or the camplate. In vari ous

preferred embodi mepiefirel DR &&%%&%ﬂﬁeﬂo@'tﬁmﬂ&%é&%h&%%ﬁ% i
e needl e

between the operating position and the assenbly position of
carrier is Iwmqpagp@lghe needl e carrier is renovable fromthe
machi ne frame also with the dial on the upper side of the needle

Figure 3 is a detailed vertical cross-sectional view through a part of the circular

knitting machine according to the invention which has a needle cylinder ans a dial;

_ Figure 4 is a plan view of the device shown in 3 in the direction of the arrow x in

Fig. 3 showing the structure of the needle cylinder of the circular knitting machine

according to Fig.3; |
FigureSisademﬂedplanviewofahalfofa_supporﬁngﬁngandamining :

member arranged on it in the circular knitting machine shown in Fig. 3;

Figures 6 to 8 are detailed vertical cross-sectional views showing embodiments of
needle cylinder segments from the needle cylinder shown in Figs. 4 and 5 taken along the
sections lines VI-VI, VII-VII and VII-VII shown in Figs. 4 and 5;

Figure 9 is a detailed coarse schematic vertical cross-sectional view only through
the dial and needle cylinder structure taken along the section line IX-IX of Fig. 1;

Figure 10 is a top plan view of the arrangement of Fig. 9; '

Figure 11 is a cross-sectional view according to Figs. 6 to 8 of an embodimeat of
a needle cylinder segment taken along the section lines XI-XI of Fig. 9;

Figures 12 to 15 are cutaway cross-sectional views through a needle cylinder and
dial structure in a second embodiment of the circular knitting machine in different stages
of disassembling the needle cylinder and dial structure analogous to Figs. 6 to 8 and 11;
and



carrier. The dial is releasably attached to the |ower or bottom side of a
dial supporting plate provided on the |ower end of the carrier shaft. In
one preferred enbodi ment of the circular knitting machi ne the nmeans for
novi ng the needle carrier relative to the conponent in the direction of the
needl e carrier axis includes a renovable spacer by which the needle carrier

is supported in the operating posjtion of.the supportin I pa... Prefecably
the means for noFigeres ﬁ@%éﬂﬂ@%@%@%@%%ﬁgﬁmme
direction of the needl e caryrjer s includes |LfLLing screws - S. of
whi ch t he n@mﬁ%g}ﬁg&fp@#mﬁgﬁ %W%MM%%@@M
al l owi ng renoval of the spacer. In another preferred enbodi mrent the neans
for noving the needl e S'carrier relative to the conponent in the. '

direction of the needle carplel !ti&ﬂ ' M‘,ﬁﬁe@o l'ifting and
guiding rails having round Cros -s,egﬁlﬂns nmount ed between the needl e

cylinder and the supporting ring and/or a cam plate, by neans of which the
needl e carrier :

According to Figs. 1to3aciraﬂarknitﬁng-macbineconminsamachimfm_mel
which has a circular base plate 3 supported on frame feet 2, which supports a plurality of
substantially vertical supporting columns 4 distributed circumferentially, which are

.wveredbyaoovers on their upper eads. A circular flange body is connected with the

underside of the base plate 3, which forms a bearing surface for the bearing 7 by means
ofwhichacyﬁndersupporﬁngﬁngSpmvidedwiﬂlexte;ior'gearteethis supported
rotatably in the base plate 3.

A needle cylinder 9 is supported on the supporting ring 8, which is equipped in a
known unshown ivay with kmthng tool, such as knitting needles, plush sinkers or the like
and is rotatable about its axis 10 which is usually a central machine axis. The needie
cylinder 9 is embraced by a stationary cylinder cam box ring 11. The cam box ring 11 is
suppoftedwithitsbottom side on a cam box plate 12 attached to the base plate 3 and is
pmvidedwithca:ﬂpartsacﬁngonthebuttsofthehliuingtoolswhicharenotshownin .
further detail. |

An upper frame ring 13 in the upper part of the circular knitting machine con-
nects the supporting columns 4. The frame ring 13 carriers a sleeve 14 coaxial to the axis
10 in which a carrier tube 15 is supported nonrotatably, e.g. by means of arms 16,
however axially slidable. A coaxial carrier shaft 18, which is fixed at its upper end with 2
coaxial drive gear 19 or is made in one piece with it, is mounted in the carrier tube 15 by
means of the upper and lower bearing 17 and is rotatable, however axially fixed with



is liftable into a spacer renoval position allow ng renoval of the spacer.
Advant ageously the spacer is provided with centering neans for the needle
carrier. The spacer preferably in one enbodi ment includes a plurality of
spaci ng pi eces arranged around the supporting ring, and attachnent screws
are provided for reI easabl y attaching th spacing pieces with supportl ng
ring. On-the other upportln |n | S, rowded wth c erlng
el ements for ‘l‘?a&rl t ke Bl $0, il 1t 20
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is driven by the drive pinion 20. |

AnoMerﬂange—likesupporﬁngplate% is provided on an end of the coaxial
caier shaft 18 protruding from the carrier tube 15, on whose bottom side a comiponent
Targely covering it and associated with the needle cylinder 9, here a dial 24, is attached.
This dial 24 is arranged in a known way coaxial to the axis 10 and provided with unshown
knitting tools, especxally knitting needles which in contrast to those of the needle cylmder
9 are supported slidable not pamllel but radially, to the axis 10.

A stationary dial cam 25 is located above the dial 24, which is attached to the
lower end of the carrier tube 15 and provided with an unshown cam parts. The carrier
shaft 18 is arranged rotatable in the carrier tube 15 so that the dial 2 together with the
needle cylinder 9 can be rotated relative to the cam devices 11 and 25, when an unshown
drive puts the pinion shaft 21 into rotation.

The upper end of the carrier fube 15 is provided with an outer threaded section,
on which an inner threaded section of an adjusting ring 26 is engaged to secure the
adjusting ring on the carrier tube. The adjusting ring 26 is rotatably supported on the
upper side of the frame ring 13 by means of a bearing 27. It has exterior gear teeth which
mesh with a gear 28, which is mounted in an only schematically indicated adjusting
element 29, e.g. a rotatable bolt, supported in the upper frame ring 13. The gear 28 has a



rails- is advantageously provided and extenhds radially beyond the machi nes
forame and rests or bears on the machine frame. Brief Description of the
Drawi ng The objects, features and advantages of the invention are explained
in nore detail 6 in the follow ng description of the preferred

enmbodi ments with reference to the acconpg- nying drawing in which Figure 1
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by rotation of the adjusting element 29 and with it also the gear 28, as is desired for
adjusting the loop size or the so-called comb spacing d (Fig. 3), Le. the spacing between
the upper front surface or the upper knocking-over edges for the loops of the needle
cylinder 9 and the bottoms of the grooves formed in the dial 2 receiving the kuitting tools.

.Thadnmhrkmnmgnmmﬁmcaaxmﬁngk>ﬁ¢;lisammmdbdbyathnﬁo

‘attached above the cover 5 of the machine frame 1, which carries schematically indicated
yarn guides 31 or the Tike for guiding the yarn required for knitting to the knitting
needles.

The component 2 shown in the embodiment as a dial can alternatively be a sinker
ring or the like or a support of a yam changing device or of a controlling means of it, and
this component 24 can be rotatably or stationary mounted in the machine frame 1 and
cover the needle cylinder 9 in a known way above it so that the needle cylinder 9 can not
be assembled and disassembled without additional disassembly of the component 2 and
numerous other components of the circular knitting machine.

Circular knitting machines of this type are generally known to those skilled in the
knifting machine arts, e.g. from German Patent Applications DE-OS 1 994 454,

DE 41 28 372 Al and DE 195 11 949 Al and Buropean Patent Applications

EP 0 413 608 Al and EP 0 436 313 Al, whose subject matter is explicitly incorporated
here by reference —- in so far as required — to avoid repetition of their subject matter
wmkmisahawyknowﬁﬁlﬂwan;

In order to make a simple assembly and/or disassembly of the needle cylinder
possible despite the troublesome component 2, a device for adjustment of the relative



Figure 4 is a plan view of the device shown in 3 in the direction of the
arrow x in Fig. 3 show ng the structure of the needle cylinder of the
circular knitting machi ne according to Fig. 3; Figure 5 is a detailed plan
~view of a half of a supporting ring and a retaining menber arranged on it
-in the circular knitting nmachi ne shown ;%%{Flg 3; Figures 6 to 8 are
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enbodi nent of a néedle cy |n ér segnment take Iong t section lines XI-Xl
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needl e cylinder and dial structure in a second enbodlnent of the circular
kni tting maclfoltevihg esibodimesst st ages of di sassenbling the needl e cyI i nder

and dial structure anal ogous to Figs. 6 to 8 and 11;-

According to a first embodiment (Figs. 1 to 11), thenwdlecyhnder9 lssuppor-
ted in its normal operating position (Fig. 3) by means of a removable spacer 35 on the
advantageously flat upper side of the supporting ring 8. The spacer 35 comprises a
plurality of spacing pieces 35a, 35b and/or 35¢ appropriately formed as ring segments
distributed over the circumference of the supporting ring 8 which are spaced from each
other advantageously by gaps 36. The spacing pieces 35a to 35c are, as shown in Fig. 4
and § intl}evidnity of the section lines VI-VI and Fig. 6, attached to the supporting ring
8 by means of aftaching screws 37, which project from below through the vertical holes
38 of the supporting ring 8 with some play, engage in threadedpassages in the spacing
pieces 35a to 35¢ and bmr with their heads on the bottom side of the supporting ring 8.
An axially projection centering shoulder 39 extending from the upper surface of the
supporting ring 8 and being circumferentially divided or circular acts to center the spacing
pieces 35a to 35¢ radially, As shown in Figs. 4 and 5 and Fig. 7, each spacing piece 35a

. to 35¢ has at least one vertical throughgoing hole 40, which are aligned with a correspon-
ding hole 41 in the supporting ring 8 and an attachment screw 42 can be received in them
with play, which is rotatably engaged in an associated threaded passage of the needle
cylinder 9. The heads of the attachment screws 42 can contact on the underside of the
supporting ring 8. Finally and according to the section lines VIO-VHI in Figs. 4 and 5
and/or Fig. 8, the supporting ring 8 has threaded passages 43, in which lifting screws 44



and 7 Figures 16 and 17 are schematic |ongitudinal views through the
kni-tti ng machi nes according to-Figs. 1 and 2 and 12 to 15 showi ng an
addi ti onal mounting device for a dial. Description of the Preferred

Enbodi nents According to Figs. 1 to 3 a circular knitti ng machi ne contains
a machine frame 1 which has a circular g¢e plate 3 supported on frane feet
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on the SUPPOEﬂrhﬁgﬂx{IoHQiu&na!"ﬂbﬁfbpbéoEBHé BBEdr 6 Ifke in the associated spacing piece.
hﬁnammrofcommea]ﬂﬁngsmmmr44nmutnmtbepnﬁikﬂin<mchggp. |
Theqmmmgpkxaﬁxh,35bami3&:Gmhlm&eapnﬁmﬂhgshmmkm45ammr
dhgowx1hekwwxeﬂgeofﬂmrwuﬂecﬂ&ueronimimmxﬁweﬁxzmﬁﬂ<xnmﬂmgof
thenwdlgcyﬁnd& 9. ‘The shoulder 5 is provided with a number of radial threaded
passages distributed around the circumference with centering means in thie form of
cenfering screws 46 (Figs. 4,5,7) inserted in them. Thus the shoulder 45 can extend over
the entire length of the respective spacing pieces or can be divided along a circumferential
direction on the associated spacing piece or shortened. |
Thea&wmﬂiyanddhmmmnﬂﬂycﬁ%heneaﬂecymmkr9cﬁWhecnnuhrknnﬂng
mmﬂmw<znbepmﬁnnwdaamnhmgu>ﬂwibmmmngwmr
Fﬁﬂtheaammmmmtmxews42(Fh;'D,bynmmnsofwmkmiheneaﬂccyﬁmkWQ
is secured over the spacer 35 on the supporting ring 8 and held in its usual operating
position, are loosened from below. The ceatering screws 46 are withdrawn radially toward
the inside from the needle cylinder 9. For this a sufficient free space normally present
under the needle cylinder 9 of the knitting machine is used or one is provided. After the
complete withdrawing of the attachment screws 42 from the associated threaded passages
in the needle cylinder 9, the lifting screws 44 are screwed further into the supporting ring
8 until they push against the Jower edge or the lower bearing surface 47 of the needle
cylinder 9 (Fig. 8). On further screwing in of the lifting screws 44, the needle cylinder 9
‘is gradually raised parallel to axis 10 (Fig. 3) and because of that is lifted off the spacing

pieces 35a to 35c.



known unshown way with knitting tool, such as knitting needles, plush
sinkers or the like and is rotatable about its axis 10 which is usually a
central machine axis. The needle cylinder 9 is enbraced by a stationary
- cylinder cambox ring 11. The cambox ring 11 i.s. supported with its bottom
~side on a cam box plate 12 attached to t?eg(base plate 3 and is provided
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rotatabl e, 'Iﬂ%ééﬁibleﬁxkﬁimy &w&ﬂ%%&ﬁda Irorder to make this possible the lifting screws-
| 4needon1ymsetheneedlccyhnder9afewtentbs-ofam1ﬂ1meter lfxtxsadvamageously

prov:dedtbatﬂle Spamngpm 35a,b,c mnbethhdrawnradlallytowardthemsxdeof
thewpporungnng, othclmseﬁuthﬁrmalmsmgmustbepexfonned. After that the
‘lifting screws 44 are rotated in a reverse direction so that thé needle cylinder is lowered
again and arrives in an assembly p'os'iﬁon so far below the dial 24 or other components
that it can be raised manually from the lifting screws 44. After the required disassembly
ofthccyiindercamllitcanbemdiaﬂymkenoutbetweentwosuppozﬁngcolumns 4
provided with appropriate spacing and radially removed from the machine frame 1. '

The described working steps can be performed in the opposite order for assem-
bling of the needle cylinder 9. Thus it is possible to completely withdraw the lLifting
screws 44 first wholly into the supporting ring 8 and next to put the needle cylinder 9
onto the supporting ring 8, which also goes for the disassembly. The assembly position in

| this case is defined by the upper side of the suppdrﬁngﬂng 8 and/or the upper edge of the
centering shoulder 39 (Figs. 6,8) -andlor the upper edge of a shoulder 48 of the cam plate
12 serving for assembly of the cylinder cam 11, depending upon which upper edge is
higher, since the needle cylinder 9 must be removed or inserted over these edges on
assembly and disassembly without interfering with the dial.

In order to avoid the troublesome manual lifting of the needle cylinder 9 from the
machine frame 1, in a further embodiment of the invention (Figs. 9 o 11), two guide rails
49 are inserted between the lower edge of the needle cylinder 9 and the upper edge of the



respect to the tube 15. The drive gear 19 neshes with a drive pinion 20 so

that it can performlimted notions parallel to axis 10 relative to it

. Wi thout disengaging fromthe pinion 19. The drive pinion 19 is attached at

" its upper end to a pinion shaft 21, which is rotatably nounted by neans of

unshown upper and | ower bearings in one_of the suppor- ting colums 4 and
t.o

S arranged wWth.its aié ﬁ‘grallel ?gﬂ‘fi‘”b . An addltlv@gzﬂ1 dr'lﬁ
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bottom side of the needle cylinder 9 and also in the upper side of the supporting ring 8

and/or the cam plate 12. The guide grooves 50,51 and/or 52 have a square.or rectangular
cross-section like the guide rails 49 and prevent the guide rails 49 and/or the needle

cylinder 9 from slipping out perpendicular to the axis of the guide rails. Because of that
especially during assembly of the needle cylinder 9 it is guaranteed that it can be moved
into the desired central position without expending large force and that it can thén be
completely centered only with the aid of the ceatering screws 46.

The guide rails 49 can be inserted in the vicinity of the gaps 36 (Fig. 5) or also
at other positions. It must only be guaranteed that they do not éoﬂide with the lifting
screws 44. Also a guide frame 53 can be provided contacting the machine frame 1 in
addition to the guide grooves 50, 51 or 52 or instead of them, which also operates to
support sections of the guide rails 49 provided with operating Ievers 54 or the like, and
protruding radially from the machine frame 1. The guide frame 53 has e.g. a frame with
rods 55 bearing on the frame feet 2 o_fotherparts ofthemachinef:z;me 1 and with a
supporting rod 56 operating asa support for the guide rails 49 running across it. Figs. 1\
and 2 show the guide frame 53 in a state moved into the circular knitting machine, the
mounting rails 49 in an inserted state and 4 needle cylinder 9 in its usual operating



shaft 18 is arranged rotatable in the carrier tube 15 so that the dial 2
ttogether with the needle cylinder 9 can be rotated relative to the cam
devices 11 and 25, when an unshown drive puts the pinion shaft 21 into

, rotation. The upper end of the carrier tube 15 is provided with an outer

- threaded section, on. which an inner thrggded section of an adjusting ring

R rﬁf'?ﬁeﬁly suppo?'eﬁa“%ﬁg%"%mﬁg%&'s. n it rame

ring 13 by @ﬁs\ﬁ&m lmasiag Fﬁﬂh Ehbe
withagearrTSB |ch|s unte I'n an onysc rratlcaﬁe?ﬁmelcated

adj usting elmﬁgmﬁew hRniael t, supported in the upper frane
ring 13. The gear 28 has a . rotation axis extending parallel to axis

10. Thus t he carrim&ﬂm&&saﬂmdmmmw@&mgmd&ﬁt able in
It by means of the bearing 17 can performlimted parallel notions parall el
to axis 10 r@Fig! 1P entolowes ebagface 60 lof tatappbrtiddiplate 33odnd|ik altached withsceesur
61 suspended from the supporting plate 23. If it is desired to disassemble the dial 24 also
with the needle cylinder 9, it is only required to loosen the screws 61 and to place the dial
24 on the upper side of the needle cylinder as is shown in Fig. 11 with the dashed line
24a.

So that the simultaneous mounting and demounting of the dial 24 is not prevented
by projecting parts, the height of the spacer 35 in the direction of axis 10 is selected or
dimensioned so that the highest point of the unit comprising the needle cylinder 9 and the
dial 24 placed on it is under the lower end surface 60 of the supporting plate 23 after
nmnoﬁngthespmxr35amdpkbk@lhenauﬂecjﬁmﬁx!)&xmnﬂyonlheguﬁblzﬂs49.lf
it should be possible to only assemble and/or disassemble the needle cylinder 9, its ioop
knocking-over edge must lie below the lowest point of the dial 2 after placing it on the
guide rails 49. Since in this embodiment the dial cam 25 is attached to a lower ﬂange—like
dial cam support 62 on the lower end of the carrier tube 15 which support overlaps the
supporting plate 23, it does not matter whether a surface 63 (Fig. 11) of the dial 24
formedbytheaossp'wcesforthedialneédl&cisinthe same plane as the bearing surface
59 or above or below that plane, because the necessary amount of lowering of the needle
cylinder 9 can be determined by the height of the spacer 35. Apart from this the arran-
gement is designed so that the carrier shaft 18 can be brought into its highest position
before assembly or disassembly of the needle cylinder 9 by means of the adjusting element
29 and that by this the comb spacing d (Fig. 3) can made so large that the needle cylinder



by rotation.of the adjusting elenent 29 and with it also the gear 28, as is

desired for adjusting the |oop size or the so-called conb spacing d (Fig.

3), i.e. the spacing between the upper front surface or the upper

~knocki ng-over edges for the | oops of the needle cylinder 9 and the bottons
of the grooves forned in the dial 2 reiggving the knitting tools. The

circular knigtt] ' . ' ' Nerrf3 '
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requi red_for nlt_tig%ﬁté%xt e retl ng]asnee es. The conponent 2 shown in the
embodi ment as a_ iy Rarhd 8RN o Airtns8 I dssinbliiroleb i dembdi B4\ (e 19 2

r of” a contrdl

support of a yarn changing device o I'ng means of it, and this

conponent 2feen & disl!2Atal/the fedf!cylindsr I befdre kY digl 2 isipifed 0t theieclicame 1
and cover the needle cylinder 9 in a knowmn way above it so that the needle

cylinder 9 eglindep9. heordastorsihplify aliis pticeathie népdideylinddrauh ba dstvdredfirs into a
di sassenbly of the component 2 and nunerous ot her conponents of the

ci rcul ar knipbsitiorgwhigh tis below Giis osmnl azseatbly position priorito fiftingct up lagain by serewing

generally known to those skilled in the knitting machine arts, e.g. -from

Ger man Pat eout the lifingdcrawsA455-rogined o by thiscease the guide rails 49 are first inserted after
insertion of the assembly protecting element 64.

The parts in the embodiment according to Figs. 12 to 15, which are the same as
ﬂmmeﬁlﬁwpmwkmsembmﬁnmnw,mmgﬁmehe&nmsmﬁmamenmmbmm.Iheéﬁbmﬁr
ment of Figs. 12 to 15 is currently the most preferred embodiment. Moreover only those
parts which are esseatial for the assembly and disassembly of the needle cylinder 9 and, if
needed, of a dial 67 are shown analogous to Fig. 11.

The needle cylinder 9 in contrast to the embodiment of Figs. 1 to 11 advantage-
ously is supported on a supporting surface 69 (Fig. 13) of a carrier 70, which is provided
with a centering ring 71 adjustable in its height on its inner side, by means of a spacer 68
which comprises at least two parts in a circumferential direction. This centering ring 71
has elongated holes 72, through which attaching screws 73 are screwed into the carrier
ring 70, which may hold the centering ring 71, if tightened, in the state shown in the
drawing at a height (Fig. 12) at which it extends beyond the lower bearing surface of the
needle cylinder 9, while in the loosened state they allow a lowering of the centering ring

7 along the elongated holes into a position (Fig. 13) in which it is completely under the
needle cylinder 9. The centering ring 71 can be closed in the circumferential direction of_
the needle cylinder 9 or it can comprise individual segmeants scparated by gaps 71a
(Fig. 13), and has in a portion which extends in Fig. 12 beyond the lower edge of the



DE 41 28 372 Al and DE 195 11 949 Al and European Patent Applications EP O
413 608 A1 and EP 0 436 313 Al, whose subject matter is explicitly

i ncorporated here by reference - in so far as required - to avoid
repetition of their subject matter which is already known in the art. In
order to make a sinple assenbly and/or ggsassenbly of the needle cylinder

possi bl e despishg il ARG ARG clteding Siariord B aflvRECRiRbGS
the relative’ fgpomhon fteneele(?&rlnerQadﬂt lal 24 1n the

direction ofgg Mﬁe?@&&&ﬁﬁﬂ&e&%ﬁ@ﬁﬁ%&ﬂe&% igyention by which the
needl e cyli nder 9 is adjustable at least 1n a normal operating position, as
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and di sassenbly, in-which e needle cylinder 9 is assenbled or

di sassenbl edwhigh iDadalops 0 thaiétibodiment Df Wigsall Ity 1par pastdwo ghitdbld hfting and guis 10.

This is explained in the two foll ow ng enbodi nents.
ding rails 76 are inserted or are insertable paralle] to each other. The centering ring 71
has U-shaped grooves 77 (Fig. 13) which are aligned with the guide grooves 75 and allow
a raising or lowering of the centering ring also with the lifting and guiding rails 76

" The lifting and guiding rails 76 have & rounded and in the embodiment shown an

oval cross-section. The dimensions of the cross-sections are selected so that the lifting and
mounting rails 76, if the needle cylinder 9 is in its normal operating position, can
substantially only be inserted into the guide grooves 75 with a position in which their
smallest diameter is paralle] to the axis 10 (Fig. 3) of the needle cylinder 9, whereby they
support themselves with one side on the bottom of the associated guide grooves 75, while
their diametrical opposite sides are both somewhat above the upper side of the carsier ring
70 (dashed line 78 in Fig. 12) and slightly below the lower edge of the needle cylinder
(line 79 in Fig. 12) because of the presence or the spacer 68 or within a guide groove 80
provided in the needle cylinder 9.

The assembly and disassembly of the needle cylinder 9 of the circular knitting
machine according to Figures 12 to 14 is explained in the following.

First the centering screws 74 are screwed out and the lifting and guxdmg rails 76
are inserted into the guide grooves 75 if they are not permanent parts of the circular
knitting machine. The guide frame 53 shown in Figs. 1 and 2 can be used. After that the
attachment screws 73 are loosened so that the centering ring 71 can arrive at the lower

Pposition shown in Fig. 13 because of gravity. The attachment screws 81 corresponding to



According to a first enbodinment (Figs. 1 to 11), the needle cylinder 9 is
suppor- ted in its normal operating position (Fig. 3) by neans of a
renovabl e spacer 35 on the advantageously flat upper side of the supporting
ring 8. The spacer 35 conprises a plurality of spacing pieces 35a, 35b
and/ or 35c approprlately formed as ring segnents di stributed over the
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vertical throughgoing hole 40, which are aligned with a correspon- ding
hol e 41 in t75hold fieatcedie gylindeg 9 Gn antightly aised pbsition, wiicheiw sdfficizatinsrdérstoei ved

in themw th play, which 1s rotatably engaged in an associ ated threaded
passage of tiemowethd|spacer 68 as indicated by the arrow in Fig. 13. Also in this embodiment the
needle cylinder 9 only needs to be raised a few tenths of a millimeter, The spacer 68 then
_ can be made of spacing pieces formed like a type of washer which can be projected by the
attachment screws 81 (Fig. 12) and for example have open slots on one side, so that it can
be pushed in or pulled out also with the attachment screws 81 still screwed in. Because of
that it can be used also for axial centering of the needle cylinder 9.

The lifing and guiding rails 76 can be rotated again about 90°, whereby the
needle cylinder 9 is lowered again. Since the smaller djameter of the lifting and guiding
rails 76 is selected so that they end in a position somewhat above the upper edge of the
carrier ring 70, the needle cylinder 9 now can be removed laterally analogously to the
embodiment according ¢o Figs. 1 to 9 (Fig. 14), without colliding with some of the parts
of the circular knitting machine, It is guided with the guide grooves 80 on the lifting and
guiding rails 76. Apart from this the performed process steps are analogous to those for
the embodiment of Figures 1 to 11, and only the lifting function of the lifting screws 44 is
replaced by the lifting function of the Iifting and guiding rails 76. In other werds in the
embodiment according to Figs. 12 to 14 the lifting and guiding rails 76 is a means for
shifting or moving the needle cylinder 9 in an axial direction so that the needle cylinder 9
can take at least one normal operating position (Fig. 12) and an assembly position (Fig.



cylinder 9. The heads of the attachnment screws 42 can contact on the.
undersi de of the supporting ring 8. Finally and according to the section
lines VIII-VIIl in Figs. 4 and 5 and/or Fig. 8, the supporting ring 8 has
t hreaded passages 43, in which lifting screws 44, 11 are screwed in from
bel ow. The threaded passages 43 and the% i fting screws 44 are, as shown in
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cylinder 9 ' side for radial centering of the needle cylinder 9.
The shoul der s provided with a nunber of radial threaded passages

di stributed aroungsd i@ shbk HEPOSHRIOR Bf el dial 6711h A stAY mdBABSE oh thd EPpbrding" Of
plate 23 and, e.g., in its highest axial position. The arrangement is thus set forth so that
ﬁskwmre&xﬂksh1aphme84wmkmjsanﬁupdahmmtmaumpxwﬁ@eof&wtwaﬂe
cylinder 9 5o that the needle cylinder 9 can be radially removed without the ribbed ring
67. Alternatively it is also possible to loosen the screws 61 and after that to place the dial

- 67 on the upper edge of the needle cylinder 9 and to remove the dial together with it
radially, as shown in Fig. 15. In this case the upper edge of the ribbed ring 67 is amranged
in a plane 85 which is below the lower edge of the supporting plate 23 and 62.

In an embodiment shown in Figs. 16 and 17, in which the same parts are
provided with the same reference numbers as in the previous embodime:m, a means for
mounting the dial is provided in addition to a guide or assembly device for adjusting the
needle cylinder 9. This means contains an understracture 86, which for example is formed
by at least one supporting rail 87, which is arranged transversely to the guide rails 76 and
can be placed on them, The supporting ail 87 has at least two preferably U-shaped
grooves 88 spaced from each other and placed on the guide rails 76 from above for en-
closing the mounting rails 76 closely in the assembled state (see also Figs 1 and 2) so that
they are firmly seated on them. The understructure 86 or the supporting rail 87 has a
cylindrical passage 89, in which a threaded spindle 90 is vertically slidable and according
t0 a preferred embodiment also rotatable, The threaded spindle 90 is arranged in the
assembled state of the understructure 86 parallel to an axis 91, which corresponds to the
axis 10 in Fig. 3, and is attached to a supporting frame 92 with an end extending above



centering screws 46 (Figs. 4,5,7) inserted in them Thus the shoul der 45

can extend over the entire length of the respective spaci ng pieces or can
be divided along a circunferential direction on the associ ated spaci ng

pi ece or shortened. The assenbly and di sassenbly of the needle cylinder 9
of the circular knitting nachine can be pgrforned according to the

foll ow ng Wad‘T u&zf&&lsalgg 8@3? Gghg!?r%ér&ﬁxy stifdapth)i ch
t he needl e cyl I nder I's Secur over space e supportlng ring
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centering screws 46 are wthdrawn radially toward the inside fromthe

needl e cyl i ngRide%0 1 bealti fford abdvel InCdntelize kéction oP ERumder Rt sRGSRle @eder

the needle cylinder 9 of the knitting machine is used or one is provided.

After the cqripdagé 89 ot bh tisstppating rdil 87. Betasd 6Pt it 44 possibleomisve thére

associ ated threaded passages in the needle cylinder 9, the lifting screws
44 are scr evsappdrting freme 92 tup and down paniie] toghe axis) 9B andhin the divegtion of thendiaubles t
the | ower edge or the | ower bearing surface 47 of the needle cylinder 9
(Fig. 8). Omnrfaw vhativedo dhd wngleistructfiretand alsofto irofatest ationt the AxistHe Thus theap
cylinder 9 is gradually raised parallel to axis 10 (Fig. 3) and because of
that is |iftasd down motionsn orewy byiretation gbthe myt 93 with the supporting frame 92 held

stationary, whereas the rotation can be made by rotating the supporting frame 92 with the
nut 93 held stationary. Of course other means for rotation andfor back and forth motion of
the supporting frame could be provided.

The adjustment of the dial 67 can be performed as follows with the aid of the
assembly device according to Figures 2, 16 and 17.

The supporting frame 92 is moved upward by operation of the nut 93 after putting
the understructure 86 on the guide rails 76 until the ffame 92 contacts the underside of the
dial 67 and supports it (Fig. 16). After the release of the screws 61 the supporting frame

92 is lowered by operating the nut 93 again until the d1a1 67 contacts or bears on the
upper edge of the needle cylinder 9 (Fig. 17). Subsequently the supporting frame 92 is
Jowered and if necessary removed from the guide rails 76, before the needle cylinder 9 is
moved out or removed from the machine radially together with the dial 67. Alternatively
it would also be possible to at first remove the needle cylinder 9 from the machine, after
that to deposit the dial 67 on the supporting frame 92 and then to move the understructure
86 radiaily outward on the guide rails 76, i.e. to disassemble the dial 67 independently
from the already disassembled needle cylinder 9. An arrangement, which is not shown in_
Figs. 16 and 17, analogous to the embodiment shown in Fig. 11 to 15 would be useful for
this in order to guarantee that a sufficient free space is provided between the upper edge



12 Subsequently the attaching screws 37 are turned out fromthe associ ated
t-hr eaded passages of the spacing pieces 35a,b,c. The spaci ng pieces 35ab,c
now bear | oosely on the supporting ring 8 and can thus be renoved toward

t he sides or advantageously toward the interior or, in as-much as the
previ ously mentioned parts of the cylindgo cam 11 were di sassenbl ed,

radially to ' r Ael | Lfting
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screws 44 are rotated in"a reverSe direCtion so that the needé cylinder is
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or other conponents that it can be raised manually fromthe lifting screws
44. After theed incthie nachific asbthen teyassdmbly devisd ¢onlibbe brougtit intotposition kreorder to

radially taken out between two supporting columms 4
lift the dial 67 and secure it on the supporting plate 23.

This type of assembly device is especially preferably when the supporting fﬁme
92ismouumdmmmbleontbe'undézsuucuue86mthedescribedmanner. In this case the
screw holes of the dial 67 can easily be aligned by rotation of the supporting frame 92
with the threaded passages of the supporting plate 23, prior to screwing in the attichment
screws 61. This type of alignment of the dial 67 is 0t or only possible with difficulty
when it rests on the needle cylinder 9 or on the assembly protecting devic':e 64. The weight
of .the dial 67 is suppormd from the supporting frame 92 when the assembly device
according to the invention is used so that a rotation of the dial 67 is easily possible.

The embodiment according to Figs. 16 and 17 has the advaatage over the other
embodiments that it allows a replacement of the needle cylinder 9 with or without
simultaneous replacement of the dial 67 according to the particular application. Also an
assembly aid is present which also simplifies the reassembly of the dial 67 when the

needle cylinder is disassembled. Thus it is clear that the assembly device can be used as
an additional structural component or can be assembled permanently in the circular
knitting machine. In the later case the arrangement is set up so that the understructure 86
is assembled at a position under the machine frame so that the supporting frame 92 can be
lowered below the bearing surface 69 of the supporting ring 70 and/or the lower edge of
the needle cylinder 9 located in its assembled position. Moreover the described assembly
device can be used in a suitable way also in the embodiment according to Figs. 1 to 11.



provided with appropriate spacing and radially renoved fromthe nmachi ne
frame 1. The descri bed working steps can be perforned in the opposite order
for assem bling of the needle cylinder 9. Thus it is possible to _
conpletely withdraw the lifting screws 44 first wholly into the supporting
‘ring 8 and next to put the needle cyIinggr 9 onto the supporting ring 8,

whi ch al so goes fgfe S‘gﬂ‘ 5@3& g&gﬁ%édmcf# Garked
defined by the upper Si %g t he supportl ng ring or g‘%%t)er egge of
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48 of the cam plate 12 serving for assenbly of the cyli'nder cam 11,

dependi ng ummmweﬁppe&gmn&dv@nﬁdamwmlﬁdwbm%&anwst
be renoved or inserted over these edges on assenbly and di sassenbly w t hout
i nt erfering with & otteethtiéaded sdctiom wiiich it ecreweal iiitd cinheratitteadsinseetionyprovided id t i ng
of the needle cylinder 9 fromthe machine frame 1, in a further enbodi nment
of the inverthé cari¢siings8 a8d/on70,1Wherehyothe tirealed aedtionsidre fonmedrsodhat adrotationeen
t he | ower ed%e O;le;lgn?:s %m@%%@%?&&er ed eweorzngtor}e&e needle
cylinderinadirecﬁonofthea:ds 10 (Fig. 3). In this case the spacer 35 and/or 68 can be
eliminated and the required adjusting motion can be performed by rotation of the ad-
dkbmﬂekmumw.AkoammumwmsRraﬁwﬁmaﬂofﬁwnaﬂhcﬁ&ﬁbr9ﬁxﬁeaﬁﬂ
dﬁndinlmnu@ﬂMz1brenmmﬂcﬁ1ﬂwtbnnofalwdnmﬁ@orpmmnmﬁccyﬁmda;an
eccentric cam or the like arranged between the nesdlo cylinder and the carrier ring 8,70
and provided in addition to the spacer 35,68 or instead of it.
Furthermore it would be possible to provide the carder ring 8 and/or 70 on its
upper end and/or the needle cylinder 9 on its Iower end with a mouriiing flange which
should be provided for the required compensation of diameters in the vicinity of the
bearing surface 47 (Fig. 8) for the case in which mxdbcwﬁ@&xswﬁhdﬂﬁmﬂmdhnmﬂxs
are provided. Moreover the described adjusting device also can be provided in 2 circular
knitting machine in which the needle cylinder and the component 2 are arranged stationary
while the cams 11,25 (Fig. 3) are rotated. Furthermore an embodiment in which the
surfaces formed by the webs of the dial are lower than the mounting surface of the dial 67
is shown in Figs. 12 to 15 in contrast to that of Figs. 6 to 8 and il. Also the supporting
Imue23cm1h1anmmﬂinlﬁg.3beadmmumzndawﬂﬂepmiomupaudwﬂhlhccmmkx
shaft 18. Several bearing blocks 82 may be provided for radial centering of the dial, as _
shown in Figs. 12 to 13, and be releasably attached with screws or the like with the

underside of the supporting plate 23 and have radially acting centering screws 83 bearing



13 supporting ring 8, of the centering shoul der 39 and/or the shoul der 48,
wth the needle cylinder 9 |ifted by the lifting screws 44, and the guide
rails 49 are arranged |ike cords on the circle formed by the supporting
ring 8. The needle cylinder 9 is then put down on these guide rails 49 by
| oosening of the lifting screws 44 and ?Qn then be withdrawn laterally

n
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be conpl et el yamephes et onlowenlying adsembliyposition being especially preferted\Finhlly it is
un&xﬂnodﬂuﬁﬂw«ﬂmmmnpa&sofﬂmnﬁmmhmkmuhg1nmmhwcznbeuﬁﬂinoﬂmr
combinations than those shown and described and for the purpose of exchanging the |
" peedle cylinder and the dial. | '

The disclosure in German Patent Application 196 53 761.4 of December 20, 1996
is incorporated here by reference. This German Patent Application describes the invention
described hereinabove and claimed in the claims appended hereininbelow and provides the
basis for a claim of priority for the instant invention uﬁder 35 U.S.C. 119.

While the invention has been illustrated and described as embodied in a circular
knkﬁngnumhhmrwkhanemdmmg&ﬂﬂeﬁe&ﬂecwukm,ﬁisnothmnMBdnobeﬁhﬁ&ﬂtn
the details shown, since various modifications and changes may be made without departing
in any way from the spirit of the present invention.

Without further analysis, the foregoing will so fully reveal the gist of the present
invention that others can, by applying current knowledge, readily adapt it for various
applications without omitting features that, from the standpoint of prior art, fairly
constitute essential characteristics of the generic or specific aspects of this invention.

What is claimed is new and is set forth in the following appended claims.



The guide rails 49 can be inserted in the vicinity of the gaps 36 (Fig. 5)
or also at other positions. It nust only be guaranteed that they do not
~collide with the lifting screws 44.. Also a guide frane 53 can be provided
contacting the machine frame 1 in additi-on to the guide grooves 50, 51 or
52 or instead of them which also operates to support sections of the guide
rails 49 provided with operating |evers_54 or the |like, ;and protruding
radially fromthe machine frame 1. The & ide frane 53 has e.g. a frame with
rods 55 bearg .on the frame feet 2 or other parts of the nachine frane 1
and with a s ing rod 56 operating as a support for the guide rails 49
running across it. Figs. 1 and 2 show the guide frane 53 in a state noved
into the circular knitting machine, the nmounting rails 49 in an inserted

i%i‘%.en‘é‘”%glﬁ F B oo Kol it oY Bl 1) BBt b .95, '€
can peseT Y rom?ﬁée cl rcuﬁéllrn Eﬁ??ﬁ?ﬂ‘ggﬁﬁﬁ?ﬁ#?gw&a%n%ww

can be renove _
and having a needle carrier axis (10) and an upper and a lower edge, a carrier shaft (18)

mounted in the machine frame (1) coaxial to the needle carrier axis (10), a component
(24) mounted on a lower end of the carrier shaft and means (35,35a,35b,35¢,68) for
moving the needle carrier (9) relative to the eomponent (24) in the direction of the needle
carrier axis (10) so that the needle carrier can be disassembled or assembled by motions
substantially perpendicular to the needle carrier axis and so that the needle carrier is
movable into an operating position and an assembly position allowing assembly and/or
disassembly.

2. The circular knitting machine according to claim 1, further comprising at least two
guide rails (49,76) mounted on the supporting ring (8,70) and/or a cam plate (12)
associated with the needle carrier (9), and wherein the assembly position is defined by
said at least two guide rails (49,76) mounted on the supporting ring (8,70) and/or the cam
plate (12), and said needle carrier (9) is placed on said at least two guide rails (49,76) in
the assembly posiﬁon.

3. The circular knitting machine according to claim 2, wherein the assembly position of
the needle carrier is not below a plane passing through an upper side of the supporting _
ring (8,70) and/or the cam plate (12).

R



The dial 24 bears in the assenbled state with an upper bearing surface 59
(‘Fig. 11) on a lower end surface 60 of the supporting plate 23 and is
attached with screws 61 suspended fromthe supporting plate 23. If it is
~desired to disassenble the dial 24 also with the needle cylinder 9, it is
‘only required to | oosen the screws 61 ang to place the dial 24 on the upper

;i)d;ahgz EEE g;aﬁﬁ? c%l |]ngﬁr asi,s shogtra‘ I n F:»‘ﬁ él gV\A t.hggehe dasé%ﬁiqgki £ 2.4a.
b “axts 10 PLEDIH %‘.@gﬁéﬁk@ﬁ@ﬁé@%‘%%?he B¢ Bty bﬂsiﬁgﬁs%ﬁ@%hf’?
fgwl Zlnggsbrhéacee%%&gaﬁ @upportl nglﬂe'ﬂngtﬁ3 l&%ﬁl@tﬁé?&d(ezow tr?& %gl;lctere

35 and placi g quger c?)onthe guide rails 49 If it
shoul d be p055|ble to only assenble and/ or sassenbl e the needl e cylinder
9, its |l oop knocki ng-over edge nust lie below the | owest point of the dial
2 after placing it on the guide rails 49. Since in this enbodi nent the dial
cam 25 i s at 5aThedirtulardknittiing madlinngeotdingctodtldin 4, awhenein p4id (didd 2467)tdbe | owner
end of the carrier tube 15 which support overlaps the supporting plate 23,
it does not el¢asshly aitachédbto mloswer hide of 6 3lial Fupporting) caofiert(23) piowided dn the lower

end of said carrier shaft (18).

6. Thedraﬂnhﬁtﬁnémachineaccordingtoclaim 1, wherein said means
(35,35a,35b,35¢,68) is provided for moving the needle carrier (9) relative to the compo-
nent in the direction of the needle carrier axis (10) and includes a removable spacer
(35,68) by which the needle carrier is supported in said operating position on the suppor-
ting ring (8,70).

7. The circular knitting machine according to claim 6, wherein said means
(35,35a,35b,35¢,68) for moving the needle carrier (9) relative to the component in the
direction of the needle carrier axis (10) includes lifting screws (44) by means of which
said needle carrier (9) is liftable into a spacer removal position allowing removal of said
spacer (35).

8. The circular knitting machine according to claim 6, wherein said means
(35,352,35b,35¢,68) for moving the needle carrier (9) relative to the componet in the _
direction of the needle carrier axis (10) includes at least two lifting and guiding rails (76)
having unround cross-sections mounted between the needle cylinder (9) and the supporting

I



formed by the crosspieces for the dial needles is in the sane plane as the
bearing surface 59 or above or bel ow that plane, because the necessary
anount of |owering of the needle cylinder 9 can be determ ned by the height
of the spacer 35. Apart fromthis the arran- genent is designed so that the
carrier shaft 18 can be brought into it hi ghest position before assenbly

or di sassenb needl e r S 0 adj usii n ent
29 and that ’Bé&h)%“d? hg%éé?ﬁg |°§%%Mé2§#rs(@r Aoy
needl e cylind e f renoval of the
spacer 35 anﬁ%@ﬁ@%ﬁ%ﬁ‘%ﬁ&&%%&fk&m al 24 according to
choice as required. Finally it can be desired to arrange an assenbly _
protecting el errent 64 (Fig. 11) between the di aI 24 and the needl e cyI i nder

9 before they W*@@g@ s#){beP
sinmplify thls processt e needle cylin can be ower%g I rst |nt a

position m'@ﬂlb&t&ﬂg%dﬂk%@%r%m&rﬁeﬁ@' on prior to I ifting it up

agai n by screw ng |
10. The circular knitting machine according to claim 6, wheminthespacer(BS)corﬂpﬁs&
a plurality of spacing pieces (35a,35b,35¢) arranged around a circumference of said
supporting ring (8), and further comprising attachment screws (37) for releasably attaching
said spacing pieces with said supporting ring (8). '

11. The circular knitting machine according to claim 1, wherein the supporting ring (70)
is provided with centering elements (74) for the needle carrier (9).

12. The circular knitting machine according to claim 11, wherein the centering elements
(74) are provided on a centering ﬁﬁg (71) mounted on the supporting ring (7) and
movable paralle] to the needle carrier axis.

13. The circular knitting machine according to claim 1, wherein said means
(35,352,35b,35¢,68) includes a supporting element bearing on the lower edge of the
needle support rotatably mounted on the supporting ring and said supporting element has a
outer threaded portion screwed into an interior threaded portion of the supporting rmg

14. The circular knitting machine according to claim 2, wherein guide grooves
(50-52; 75; 80) for said at least two gﬁide rails (49,76) are provided in said lower edge of

AR



out the lifting screws 44 as required. In this case the guide rails 49 are
first inserted after insertion of the assenbly protecting el ement 64. The
parts in the enbodi ment according to Figs. 12 to 15, which are the sane as
those in the previous enbodi nents, are given the sane reference nunbers.
The enbodi - ment of Figs. 12 to 15 is cu?fently the nost preferred

embodi ment . Bﬁdﬁ%c&ﬂéﬂaﬂdﬁ&ﬁ\?ﬁﬂmmﬁpﬁoﬁﬁ@ﬁﬁgmﬂwﬁfd’mm| y
and di sassenbly of the needle cylinder 9 and, 1f needed, of a dial 67 are
shown anal ogglage (12).Fi 9. 11. The needle cylinder 9 in contrast to the

enbodi mrent of Figs. 1 to 11 advantage- ously is supported. on a supporting
surface 69 (Fig. 13) of a carrier 70, which is provided with a centering
ring 71 adjustable in its height on its inner side, by means of a spacer 68

whi ch conpr i $8sThe circuler knitting machine sosonding to clakm S, duthes compriging  gyide
centering ring 71 has el ongated holes 72, through which attaching screws 73
are screwed K%dmme@mmﬁmn@%atm'mWﬁﬁk&%@mﬂ%@aﬁ!ng 71,
if tightened, in the state sho in.the draw ng.at a Lght - (Fig. 12).at
which it ext mwm%mmy?@%y&m@ﬁmé@e@e?ﬁé%@@m%@ 9,
while in the | ogsened state they allow a | owering of the centering ring 71
al ong the elm'g{’% 1€ into a position (Fig. 13) in which it is
conpletely under the ' )

16. The circular knitting machine according to claim 5, wherein said dial supporting plate
(23) and said carsier shaft (18) comprise parts releasably connected with each other.

17. The circular knitting machine according to claim 12, wherein the centering ring (71)

comprises at least two centering ring segments.

18. The circular knitting' machine acoordmg to claim 1, further comprising an assembly

device for moving the ¢omponent up and down.

" 19, The circular knitting machine according to claim 18, wherein the assembly device has
an axially slidable supporting frame (92) for the component.

90. The circular knitting machine according to claim 19, wherein the supporting frame
(92) is rotatably mounted in the assembly device. '

21. The circular knitting machine according to claim 18, wherein the assembly device has
an understructure (86) mounted on at least two guide rails (49,76).

AT



needl e cylinder 9. The centering ring 71 can be closed in the
circunferential direction of the needle cylinder 9 or it can conprise

i ndi vi dual segnments separated by gaps 7la (Fig. 13), and has in-a portion
which extends in Fig. 12 beyond the | ower edge of the 16 needl e cylinder
9, radially threaded .holes and centering screws 74 in them whose function
is identical with the function of the centering screws 46 (Fig. 6). The
carrier ring 70 is provided with-upwardly open U shaped gui de grooves 75 in
which in analogy to the enbodinment of Figd. | to 11 at |east two suitable
lifting and gui di ng. rails 76 are inserted or are insertable parallel to

re ali gned wi «TERRIERR EEERENC hlCanyE SRR 0 é?@%%&%ﬁ%ﬁ“h?“
the centering ring al swﬂﬂﬁ h xpECralS. v2 A0 NesDRED Hggnm | nserted. The
e

lifting and guiding rails 76 have a rounded and in the odi mrent shown an

ABSTRACT OF THE DISCLOSURE

The circular knitting machine has a machine frame (1), a supporting ring (8,70)
mounted on the machine frame (1), a needle carrier (9) supported on the supporting ring
and having a needle carrier axis (10) and an upper and a lower edge, a carrier shaft (18)
mounted in the machine frame (1) coaxial to the needle carrier axis (10), a component
(24) mounted on a lower end of the carrier shaft and a device (35,35a,35b,35¢,68) for
moving the needle carrier (9) relative to the component in the direction of the needle
carrier axis (10) so that the needle carrier can be disassembled or assembled by motions
substantially perpendicular to the needle carrier axis and so that the needle carrier is
movable into an operating position and an assembly position allowing assembly and/or
disassembly.

Figure 3



oval cross-section. The di mensions of the cross-sections are sel ected so
that the lifting and nounting rails 76, if the needle cylinder 9 is inits

normal operating position, can substantially only be inserted into the
gui de grooves 75 with a position in which their smallest d '

| £ Hak Been Replaced
parallel to the axis 10 (Fig. 3) of the needle cylinder 9, . R 20
support thensel ves with one side on the bottom of the associ Hl Euuul
grooves 75, while their dianetrical opposite sides are both

t he upper side of the carrier ring 70 (dashed line 78 in Fig. 12) and
slightly below the | ower edge of the ndlef8 e cylinder (line 79 in Fig. 12)
because of the presence or the spacer. 68 or within a guide groove 80
provided in the needle cylinder 9. The assenbly and di sassenbly of the
needl e cylinder ‘9 of the circular knitlgggqnachine according to Figures 12

to 14 is explained in the followi ng. First.the centeklg screws 74 are
screwed out and the lifting and guiding: rall 8976, aresg*nserted 3nto the
gui de grooves 75 if they arg not p#rmadent fypagt tjhe circuwar knitting
~machi ne. The guide frane SRewrrh (F - D =t ed. After that
the attachnment screwgg73 are Lg&se SO T Y& gentéring ring 71-can
arrive at the |ower josition sRoOWygFn FL§. C gf gravity. Thf
attachnent stfews 81 \corcespon! t: — %1 -]{
N . AR 1| D = mn s SRR S




17 the attachnment screws 42 (Fig. 7) are renoved fromthe needl e cylinder 9
.and the lifting and guiding rails 76 are rotated for exanple in the

direction indicated with the arrowin Fig. 12, whereby its Targe dianeters
gradually conme into in the effective range of the | ower edgg si: liddBeddTREhRd
cylinder and contact it. On further rotation of the lifting

rails 76 about as nuch as about 90[err] its larger di ameterum H:mlﬂ !I
the needl e cylinder axis whereby the sides dianetrically op t
bottom of the guide grooves 75 hold the needle cylinder.9 in a slightly
rai sed position, which is sufficient i¥/9rder to rénove.the spacer 68 as
I ndicated by the arrowin Fig. 13. Also in this enbodi nent the needle
cylinder 9 only needs to be raised a fewtenths of a mlIlineter. The spacer
68 then can be. nade of spacing pieces forned |like a type of washer which
can be projected by the attachnent scggms_&l Fig. 12) and for exanpl e have
open slots on one side,- so that it canf be pua'ed in or : out also with
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that .it can be used also for axial centering of the needle cylinder 9. The
lifting and guiding rails 76 can be rotated again about 90[err], whereby
the needle cylinder 9 is |owered again. Since the smaller dianeter of the
lifting and guiding rails 76 is sélected so that they end—maposition

somewhat above the upper edge of the carrier ring 70, L@ﬁgfﬁﬁgi%lﬂeﬁ%& 9

now can be renoved | aterally anal ogously to the enbodi r

Figs. 1 to 9 (Fig. 14), without colliding with sone of th jm m:lﬁ
circular knitting machine. It is guidegsgith the guide gr e
lifting and guiding rails 76. Apart fromthis the perfornmed process steps -
are anal ogous to those for the enbodi nent of Figures. 1 to 11, and only the
lifting function of the lifting screws 44 is replaced by -the lifting
function of the lifting and guiding rails 76. In other words in the .
enbodi nent according to Figs. 12 to 14 the |lifting and guiding rails 76 is
a nmeans for shifting-or noving the needle cylinder 9 in an axial ‘direction
so that the needl-e cylinder 9 can take at |east one nornal operating

posi tion (Fig.-12)vgmdg4n asSenbyy]pnslﬁionvtfig_4% : :

— q -l g L
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18 14) allow ng assenbly or disassenbly. It is understood that the outer
shape of the lifting and guiding rails, as shown in Figs
sel ected ot her than oval and especially so that the desired operations can
be performed with a snall as possible effort or applied f&it&eetﬁaﬂlfieeﬂeplaced

shows the position of the dial 67 in a state nounted on th

plate 23 and, e.g., in its highest axial position. The arr tigs
set forth so that its Ilower edge lies in a plane 84 which is arranged above
t he upper "edge of the needle.cylinder 9 so that the needle-cylinder 9 can:
be radially renoved without the ribbed-ring 67. Alternatively it is also
possible to'l oosen the screws 61 and agy?r that to place the dial 67 on the
upper edge of the needle cylinder 9 an o-renove the dial together with it

radi ally, -as shown in Ffg. 15. In this case the.uppgl edge of the ribbed

ring 67 is arranged .infd_pl'ane 85 which is bel ow t:hQ¥, er- edge of the

supporting plateq WNBE— W' an enbodi nent ﬁgo AT TETgd. 16 and 17, in.
nce 1

whi ch the sane p3 RN, provijded with the sand rRR hunbers as in the
previ ous enbodi ment sRNItarsier] founting the diRNNIS propraetlin addition
to a guide or asseny £yi cejf or"adj usting the s :
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need]e cylinder 9. This nmeans contains an understructure 86, which for
exanple is forned by at |east one supporting rail 87, which is arranged

transversely to the guide rails 76 and can be placed on them The
supporting rail 87 has at |east two preferably U shaped Tmoﬂea}BBB&
fromeach other and placed on the guide rails 76 fron1abov

the mounting rails 76 closely in the assenbled state (see

2) so that they are firmy seated on them The understructure

supporting rail 87 has a cylindrical passage 89, in which a threaded
spindle 90 is vertically 'slidable and a ‘Hgdlng to a preferred enbodi nent
al so rotatable: The threaded spindle 90 i’s-arranged in the assenbled state
of the understructure 86 parallel to an axis 91 mhlch cgrresponds to the
axis 10 in Fig.. 3, and i's ajg}ja with an end

ext endi ng above 19: the u éction of frame 92
bei ng | arger than t\R¥Z e in the dial 67.
Moreover a nut 93 i§ o




spiﬁdle 90 and bears from above on an edge section of the understructure
surroundi ng the passage 89 or on the supporting rail 87. Because of that it

is possible to nove the supporting frane 92 up and down parattet—to-the
axis 91 and in the direction of the double arrow v relativg;tg.tLhe o
understructure and also to rotate it about the axis 91. Thu caf Replaced
down notion can occur by rotation of the nut 93 with the sui ’lm I m,
92 hel d stationary, whereas the rotation can be nmade by rot

supporting frame 92 with the nut 93 helg,gtationary. O course other neans
for rotation and/or back and forth notion of the supporti.ng frane could be
provi ded. The. adjustnent of the dial 67 can be perfornmed as follows with
the aid of the.assenbly device according to Figures 2, 16 and 17. The
supporting frame 92 is noved upward by operation of the.nut 93 after .
putting the understructure.86.on the guide rails 76 until the frame 92
contacts the underside of the'dial 67 and supports it (Fig. 16). After the
rel ease of ‘the screws-61 th pporting-frame 92°is | owered by operating

t he nut" 93 agai ptil the 25 67 contacts or bears on the upper edge of

t he needl e cyLi%ﬂ 9 (Fi.g. - J7). Subsequent]|y the supporting frane 92 is

| owered and if- nefessary renpved fromtheg=g§i de-rails 76, before the needle
cylinder 9 is S S ' - . :




noved out or renoved fromthe machine radially together with the dial 67.
Al'ternatively it would al so be possible to at first reane_Lheﬁﬂggg%e
cylinder 9 fromthe machine, after that to deposit the dial 67 on the
supporting frame 92 and then to nove the understructure 863$aMHah$ §£

on the guide rails 76, Le. to disassenble the dial 67 |nde °e
the al ready di sassenbl ed needl e cylinder 9. An-arrangenent,

shown in Figs. 16 and 17, anal ogous ‘to the enbodi nent shown |n

15 woul d be useful for this in order to guarantee that a suff|C|ent free
space is provi ded between the upper edgd/9 20 of the needle cylinder 9 and
the | ower edge of the dial 67. The sane goes for the assenbly, i.e. the

dial 67 could either first be assenbled and then the needle cylinder 9
since the previously described pracess steps could be carried out

conpletely in reverse orfder .or *at 11 unlt conprising the dial 67 and
the needl e cylinder 9 cour®r POt O +-+@82t he machine and then -t he.
assenbly devi.ce could b i NP4 tion in.order to -
23
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lift the dial 67 and secure it on the 'supporfing plate 23. This type of
assenbly device is especially preferably when the supporting frame 92 is

nmount ed rotatable on the understructure 86 in the described manner. In this
case the screw holes of the dial 67 can easily be ali gnedfhisShea Hast BeemReapfaced
the supporting frame 92 with the threaded passages of the e
23, prior to screwng in the attachnment screws 61. This ty i

of the dial 67 is not or only.possible wi-th difficulty when | rests on the
needl e cylinder 9 or on the assenbly protecting device 64. The wei ght of
the dial 67 is supported fromthe suppd@49 ng franme 92 when the assenbly
devi ce according to the jnvention is used so t-a rotation of the dial 67
is easily possible. The gnbodi tent. ' _ Figs. 16 and 17 has the
advant age over the other enhodi.n€ t_ It allows a replacenent of the
needl e cylinder 9 with ,o | neous repl acenent -of the dial 67

: RN
according to the particu \ 3% \,1;!, ../ #so an assenbly apg i s present
whi ch al so sinplifies.the &\; \1[/’1 . Wg?

_ dia when t needl e
cylinder is disassenbled. ey assepbly device can be
used as an additional structTrafl; A4 "%

_ - HET assenbl ed permanently
in the circular knitting nachine. Hgtter ca trg arrangenment is set
up so that the understructure 86 &Y - ’ . ’
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is assenbled at a position under the nmachine frame so that the supporting
frame 92 can be | owered bel ow the bearing surface 69 of thestupportingring

70-and/ or the | ower edge of the needle cylinder 9 |ocated ighi s senbl ed
position. Mreover the described assenbly device can be use picrt Has laced - -
way also in the enbodi nent according to Figs. 1 to 11. 21 | "

is not limted to the enbodi ments described which can be vari

ways. For exanple-it would al so be possible to formthose parts of the
carrier ring 8 and/or 70 which support the needle cylinder 9 as separate

el enents and to provide themwi th a outef/®hreaded -section which is screwed
into an inner threaded section provided in the carrier ring 8 and/or 70,
whereby the threaded sections are forned so that a rotation of the el enents
carrying the needl e cylinder causes a raising and/or |owering of the needle
cylinder in a direction of the axis 10 (Fig. 3). In this case the spacer 35
and/ or 68 can be elimnated and the rgguirﬁﬂéadjusting hoti on can be
performed by rotation g - '.\4. : :
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ditional elenents. Al so other nmeans for adjustment
in the axial direction are usable, for exanple in
or pneumatic cylinder, an eccentric camor the |

needl e cylinder and the carrier ring 8,70 and proyiged

spacer 35,68 or instead of it. Furthernore it woul
the carrier ring 8 and/or 70 on its uppef9 end and
on its lower end with a nounting flange whi ch shog

qroasil -1 1805
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are provided. Moreover the described gdj uds
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erent dianeters

n an be_provided
in a circular knitting .machi in whifh t ngedl<ecyl lifnger a e
conponent 2 are arranged st _ ; ) are
rotated. Furthernore an enbodi frent | s] forned by the webs
of the dial are |ower thgn the nt | S t 67 is shown in
Figs. 12 to 15 Qﬁ contg&%@lgll__ : Fi 1. Also the
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under si de of the supporting plate 23 and have radially acting centering
screws 83 bearing 22 on the dial 67 and acting anal ogous to the
centering screws 46 (Fig.7) or 7 (Fig. 12) for the needle cylinder 9. For
the case in which the dial 67 should be disassenbl ed the bearing bl ocks 82
are appropriately previously removed so that they do not hinder the |ateral
renoval of the dial 67. Apart fromthat 2/p@ guide rails 49 and/or 76 can be
repl aced by ot her assenbly and/or disassenbly aids, and the operating
position of the needle cylinder 9 can be axial higher or |ower than the
assenbly position or can lie in the sane plane as it, a | ower lying
assenbly position being especially preferred. Flnajly It Is._understood that

the different parts of the (ni tting macHf\ne can b i n ot her
conbi nations than thosecsh and g f
exchangi ng the needl e CSE' at [ Sciost 8§n
Pat ent Application 196 53 cerber—20—1596——
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IS incorporated here by reference. This German Patent Application describes
the i nvention described herei nabove and clained in the cl ains appended

her ei ni nbel ow and provides the basis for a claimof priority for the
instant invention under 35 U . S.C. 119. Wile the invention has been
~illustrated and described as enbodied in a circular knitting machine wth
an exchangeabl e needle carrier, it is noj ntended to be limted to the
details shown, since various nDdlflcatlng and changes may be made without
departing in any way fromthe Splrltr"elgd- present invention. Wthout
further analysis, the foregoing wll Ly reveal the gist of the
present invention that others can, ppl yi ng current know edge, readily
adapt it for vari i cations omtti hat, fromthe
standpoi nt of prior aft, fairly constithte essenti al ristics of the
generic or specifi | | S new and
Is set forth in th

f@llomﬁng appended clalns.
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| 'Caim 1. Acircular knitting machi ne conprising a machine frame (1), a
supporting ring (8,70) nounted on the nmachine frame (1), a needle carrier
(9) supported on the supporting ring and having a needle carrier axis (10)
and an upper and a |lower edge, a carrier shaft (18) nmounted in the nachine
frame (1) coaxial to the needle carrier axis (10), a conponent (24) nounted

on a |lower end of the carrier shaft and ns (35, 35a, 35b, 35¢c, 68) for
novi ng the needl e caIFh ) relative to the conp nt 5;4) in the
direction of the needld ier axis (10) so that tifd(Jeddle carrier can be

di sassenbl ed or assenbl ed by notions substantially perpendicular to the
needl e carrier axis a so that the needle carrier igy novable into an

operating position an ssenbly position allomﬁngﬂlssenbly and/ or

di sassenbly. 2. The @ nitting machi ne accor@&un-u- claim1l1, further
conprising at Iegft gui de frails (49,76) no nt-A\Q he Qupporting ring
(8,70) and/or a ¥a e (1 ociated wt AN %ﬁr (9), and
wherein the assenb itionjis defined by said/fs p p guide rails
(49, 76) nounted o upportling ring (8,70) a G e canp plate (12),
and said needle ' Q) i 9lpl aced on sai d af Ni de rails
(49,76) in
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t he assenbly position. 3. The circular knitting machine according to claim
2, wherein the assenbly position of the needle carrier is not bel ow a pl ane
passi ng through an upper side of the supporting ring (8,70) and/or the cam
plate (12). 24 4. The circular knitting machi ne according to claiml,
wherein the conponent is a dial (24,26) and a spacing between the operating
position and the assenbly position is s&/9arge that the needle carrier (9)
is renovabl e fromthe nachine frame (1) also with said dial (24,26) on an
upper side of said needle carrier (9). F:nggacircular itting magyne

( ,l

according to claim4, wherein said dial T is rel at dtoa
| ower side of a dial T end of
said carrier shaft O, The crreulrar ROrCring nachtne accora g___’gg
claim1, wherein salg rreanSjO | 50! %
Z \P 27
L L ﬁ\\ Hi\ /l . |
_ { P - T N
s P X5

24




(35, 35a, 35b, 35¢,68) is provided for noving the needle carrier (9) relative
to the conpo- nent in the direction of the needle carrier axis (10) and

i ncl udes a renovabl e spacer (35,68) by which the needle carrier is
supported in said operating position on the suppor- ting ring (8,70). 7.
The circular knitting machine according to claim6, wherein said nmeans
(35, 35a, 35b, 35¢, 68) for noving the needépggcarrier (9) relative to the
conponent in the direction of the needle carrier axis (10) includes lifting
screws (44) by neans of which said needle carrier (9) is liftable into a
spacer renoval position allow ng renoval of  said spacer (35). 8. The
circular knitting machi ne accordi ng tojﬂ' 4y ™64 wherein said neans

(35, 35a, 35b, 35c, 68) for noving the nee Iéglarriew (9) relative to the
conponent in the diregig on of the needle carrier axis (10) includes at
least two lifting and“gui\Ji ng rfa &Y having unround cross-sections
nount ed bet wee efpeedl e ymdey (9) and the supporting

ail“%f




25 ring (70) and/or a camplate (12), by neans of which said needle carrier
(9) isliftable into a spacer renoval position allow ng renoval of said
spacer (68). 9. The circular knitting nachine according to claim6, wherein
the spacer (35) is provided with centering neans (46) for the needle
carrier (9). 10. The circular knitting machi ne according to claim®6,
wherein the spacer (35) conprises a plurpglity of spacing pieces

(35a, 35b, 35c) arranged around a circunference of said supporting ring (8),
and further conprising attachnent scFEn; Gg;! for releasably attaching said
spaci ng pieces wWth said supporting Yitg*(8f~ "11. The circular knitting

machi ne according to clai : ere okééng ring (70) is provided
with centering elenments ( ee r (9). 12. The circul ar
knitting machine according to claiml1IN\wh n the centering elenments (74)
are provided on a centeri : on e supporting ring (7)
and novabl e parallel to tfwe 6% 3. The circular knitting
machi ne according to clai n28 , 203, 35b, 35c, 68)
i ncl udes a supporting el enment ' ‘the
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needl e support rotatably nounted on the supporting ring and said supporting
el enent has a outer threaded portion screwed into an interior threaded
portion of the supporting ring. 14. The circular knitting nachi ne accordi ng
- to claim 2, wherein guide grooves (50-52; 75; 80) for said at |east two

. guide rails (49,76) are provided in said | oner edge of 26 sai d needl e
carrier and/or an upper side of said suBg®ting ring (8,70) and/or said cam
plate (12). Ffi clﬁgylar knitting nachine according to claim2, further
conpri sing a guitd c; »(53) for suppor g portions of said at |east two
guide rails (49, 76) extending radlally bﬁ?ﬁ machi ne franme (1) and
wherein said guide frame (& _ said machine frane (1). 16
The circular knitting machig m 5, wherein said dial '
supporting plate (23) and 3
connected with each other.

conprise parts rel easably
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17. The circular knitting machine according to claim 12, wherein the
centering ring (71) conprises at least two centering ring segnents. 18. The
circular knitting machi ne according to.claiml1, further conprising an
assenbly device for noving the conponent up and down. 19. The circul ar
knitting machi ne according to claim 18, wherein the assenbly device has an
axially slidable supporting frame (92) §9g the conponent. 20. The circul ar
knitting machine according to claim19, wherein the supporting frane (92)
is rotatably nounted in the assenbly device. 21. The circular knitting

machi ne according to claim 18, mhergtn h senbly device has an
understructure (86) nounted on at | ad :ad%;uide rails (49, 76).
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