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CIRCULAR KNITTING MACHINE WITH AN EXCHANGEABLE NEEDLE 

CARRIER, ESPECIALLY A NEEDLE CYLINDER 

Background of the Invention 

The present invention relates to a circular knitting machine and, more particular­

ly, to a circular knitting maclrine comprising a machine frame, a supporting ring mounted 

on the frame, a needle cmi.er 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~ 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 peipendicular to the needle cani.er axis as required. 

Circular knitting machines with exchangeable needle cylinders have been known 

for a comparatively long time in the art, for exam.pie as described in German Patent 

177 577. 

In as much as the ciJ:ro1ar knitting machine has only one needle cylinder, its 

assembly and disassembly is comparatively easy. Besides assembly and disaSsCml>ly this 

serves both repair and maintenance pwposes as well as the purpose of operating the same 

knitting machine with needle cylinders of different gange and/or different diameter. Since 

the space above the needle cylinder is largely free, the ~ cylinder and, if necessary 

the associated supporting ring needs to be lifted out or removed and inserted only from 

above the machine frame. 
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In contrast the assembly and clisassem.bly of needle cy~ from above is not 

possible without further ado, when the circular knitting machine also bas a component 

arranged above the needle cylinder, e.g. a dial or a yam changing device, since then a 

removal of a component of this type wou14 require the almost complete disassembly of the 

entire circular knitting machine. For this case a device has already been provided and 

~ in European Patents BP 0 413 608 Al and BP 0 436 313 Al, by means of 

which the relative position of the needle cylinder and the component above 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 extending petpendicuJar to the Jieedle cylinder 

axis, and indeed with or without the above-named component as desired. The deviee 
contains means by which the component can be moved upward far enough from the needle 

cylinder so that assembly or disassembly of the needle cylinder can occur from the side. 

rile means for nlising the above-mentioned component comprises, e.g., a conventionally 

present device 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 lower edge genei:ally in a recess in the cylinder ring and/or is 

provided with additional centering means which require a considerable lifting of the needle 

cylinder in disas~bly and a. conesponding lowering during assembly of the needle 

cylinder. These motions must be performed manually by operating persons handling the 

stmctural changes. Assembly and disassembly steps are then particu~ly difficult when tI!_e 

needle cylinder still is burdened by a component on it, e.g. a dial. 
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S11mmary of the Invention 

It is an object of the present invention to provide a circular knitting machine of 

the above-described type which is designed so that an assembly 8.nd disassembly of the 

needle cylinder can be easily perfooned independently of whether it is equipped with a 

dial or other component or not 

A further object of this invention is to design the ciroular bitting machine such 

that assembly and disassembly of the needle cylinder can be performed without excemve 

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. 

These objects, and others which be made more apparent hereinafter are attained in 

a circular knitting machine comprising a machine frame, a supporting nng mounted on the 

frame, a needle carrier supported on the supporting ring and having a needle carrier axis 

and an upper and a lower edg~, a carrier shaft mounted in the machine frame coaxial to 

the needle carrier axis, a component mounted on a lower end of the carrier shaft and a 

device for adjusting the relative position of the needle canier and the component in the 

direction of the needle canier axis so that the needle carrier can be disassembled or 

assembled by motions substantially petpendicular to the needle cani.er axis as required. 

According to the invention, the circuiar knitting machine includes means for 

moving the needle canier in an axial direction at least into an operating position and an 

assembly position allowing assembly and/or disassembly. 



4 
Th,e invention has the advantage that the .il.Cedle caniec~. e.g. needle cylinder, itself 

is axially movable, not the component, and can be brought into a position ·m which it. is 

possible to assembly and disassembly it without manually raising or lowering in the axial 

di:rection. 

Preferred embodiments· of the invention ·and other advantageous features are 

fucluded in ·the dependent claims appended hereinbelow and in the following detailed 

A preferred embodiment of the clrcu1ar knitting machine according to the inven­

tion includes at least two guide rails defining the assembly position and being mounted on 

the suppolting ring and/or a cam plate associated with the needle carrier. 1he nee&e 

carder is placed on the at least two ~e 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 suppolting ring and/or the cam plate. In vari.ous prefened embodiments the 

component is a dial and the space or distance between the operating position and the 

assembly position of the needle canier 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 

carder. The dial is releasably attached to the lower or bottom side of a dial supporting 

plate provided on the lower end of the canier shaft. 

In one preferred embodiment of the circular Jmitting machine the means for 

moving the needle cam.er relative to the component in the direction of the needle cani.er 

axis includes a J;em.ovable spacer by which the needle carrier is supported in the ope.rating 

position on the supporting ring. Preferably the means for moving the needle carrier 

reJative to the component in the direction of the needle cani.er axis includes lifting scre'!s 

by means of which the needle cani.er is liftable into a spacer removal position allowing 

removal of the spacer. In another preferred embodiment the means for moving the needle 
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carrier relafi.v~ to the componei,.t. _in the direction 9f the needle c.aaier axis includes at least 

two lifting and guiding Dils having round cross-sections mounted between.the needle 
. . 

cylinder and the supporting ring and/or a cam plate~· by means of which the needle carrier 

is Jiftable into a spacer removal position allowing removal of the spacer. 

A.<fvantageously the spacer is provided with cent.ering means for the needle . 

eatrler. The spacer preferably in one embodiment includes a plm:ali.cy of spacing pieces 

amnged around the supporting ring, and at1a.chment screws are provided for releasably 

attaching the spacing pieces with supporting ring •. On the other hand, the supporting _ring 

is provided with centering elCm.ents for the needle cani.er. The centering elements 

preferably are provided on a centering ring, advantageously in at least two ring se8ments, 

mounted on the supporting ring movable parallel to the needle carrier axis. 

The means for moving the needle canier 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 rotatably motinted on the supporting ring and the 

supporting element has an outer threaded portion 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 canie.r 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 
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in the following description of the preferred embodiments with~ to the accompa-

nying chawing in which 

Figure 1 is a front view of a clrcu1ar ]miffing machine acconfing to the 

invention; 

Figure 2 is a cross-~ view of the machine as shown in Fig. 1 taken along 

the section line n-n of Fig. 1; 

Figure 3 is a detailed vertical cross-sectional view through a part Of the cirouJar 

lmitting 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 nia.clrine 

according to Fig. ·3; 

Figure 5 is a detailed plan view of a half of a supporting ring and a retaining 

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 S taken along the 

sections lines VI-VI, Vll-VII and vm-vm 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 embodiment 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 machiD.e in different stages 

of disassembling the needle cylinder and dial structure analogous to Figs. 6 to 8 and 11; 

and 
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Figures 16 and 17 are schematic longitudinal views thro~ the knitting machines . , 

acconfing t.o F'igs. 1 and 2 and 12 t.o lS showing an additional mounting devicC for a dial. 

~ption of the Preferred Embodiments 

According t.o Figs. 1 t.o 3 a clroular ~itting ~ Contains a machine frame 1 

which~ ~ clrcuJar base plate. 3 supported on frame feet 2, which supports .a phmllity of 

substantially :Vertical supporting columns 4 distcibuted circumferentially, which are 

covered by a cover S on their upper ends. A ·ciroular flange body is oonnected with the 

undel'Side of the base plate 3, which forms a bearing surface for the bearing 7 by means 
of which a cylinder supporting ring 8 provided with exterior gear teeth is supported 

rotat.ably in the base plate 3. 

A needle cylinder 9 is supported on the supporting ring 8~ which is equipped in a 

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 embraced by a stationary cylinder cam box ring 11. The cam box ring 11 is 

supported with its bottom side on a cam box plate 12 attached to the base plate 3 and is 

provided with cam parts acting on the butts of the knitting tools which are not shown in · 

further detail. 

An upper frame ring 13 in the upper part of the clrcuiar knitting machine con­

nects the supporting columns 4. The frame ring 13 caniers a sleeve 14 coaxial t.o the axis 

10 in which a cani.er tube IS is supported nonrotatably, e.g. by means of arms 16, 

however axially slidable. A coaxial cmi.er shaft 18, which is fixed at its upper end with ! 

coaxial drive gear 19 or is made in one piece with it, is mounted in the cani.er tube lS by 

means of the upper and lower bearing 17 and is rotatable, however axially fixed with 
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respect to the tube 15. 1he drlve gear 19 meshes with a ·ddve piiliou 20 so that k can ,. 

perfonn limited n:iotions parallel. to axis _10 relative to it without di.seDgagip.g from the 

pinion 19 ~ 1be drlve pinion 19 is attached at its upper end to a pinion shaft 21, which is 

rotatably ~ounted by means of unshown upjJer and lower bearings in one of the suppor-· 
. . 

ting cohunns 4 and is manged with its axis parallel to the axis 10. An· ad4iti.ooal ddve 

pinion 22 is attached to the lower part of the piniQn shaft 21, which meShes with the 

cylinder supporting rlng 8 and drives it with the same rotation speed as the drive gear 19 

is driven by thC ddve pinion 20. 

An outer flange-like supporting plate 23 is provided on an end of the coaxial 

cani.er shaft 18 protruding from the carrier tube 15, on whose bottom side a coniponent 

largely covering it and associated with the needle cylinder 9, here a dial 24, is attached. 

This dial 24 is manged in a known way coaxial to the axis 10 and provided with unshown 

knitting tools, especially knitting needles which in contrast to those of the needle cylinder 

9 are supported slidable not paallel, but mdially, to the axis 10. 

A stati.onacy dial cam 25 is located above the dial 24, which is attached to the 

lower eo.d of the cani.er tube 15 and provided with an unshown cam p3.rts. The cani.er 

shaft 18 is manged 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, wheo. an unshown 

drive puts the pinion shaft 21 into rotation. 

1he upper end of the cmier tube 15 is provided with an outer threaded section, 

on which an im;ter threaded section of an adjusting ring 26 is engaged to secure the 

adjusting· ling on the carrier tube. The adjusting ring 26 is rotata.bly supported on the 

upper side of the frame ring 13 by means of a bearing 27. It has exteri.or gear teeth w~h 

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 
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. rotation. axis exteo.diilg parallel to axis 10 •. Tb.us tb.C cam.er tube lo ao.d the canier shaft ... 
18 mounted .rotatable in it by mew of the beating 17 can pedonn. limited i_:,aranel 

motions parallel to axis 10 relative to the needlo cylinder 9. These pamUel motions occur 

by rotation of the adjusting element 29 and with it also the gear 28, as is desired for 

adjusting the loop sac or the so-called comb spacing d (Fig. 3), i.e. 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 knitting tools. 

The circu1ar knitting machine according to Fig. 1 is completed by a rim 30 

·attached above the cover S of the machine frame 1, which cardes schemati.Cany indicated 

yam guides 31 or the tike for guiding the yam required for knitting to the knitting' 

needles. 

1be component 2 shown in the embodiment as a dial can alternatively be a sinker 

ring or the like ~r 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 

numerou~ other components of the circular knitting machine. 

Circular knitting machines of ~ type are genera11:y known to those skilled in the 

lmittmg machine arts, e.g. from Gennan Patent Applications DB-OS 1 994 454, 

DB 41 28 3n Al and DB 195 11 949 Al and European Patent Applications 

BP 0 413 608 Al and BP 0 436 313 Al, wh~se subject matter is explicitly incoipoi:ated 

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 simple a8sembly and/or disassembly of the needle cylinder 

possible despite the troublesome component 2, a device for adjustment of the relative 
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position of the needle cylinder 9 and the dial 24 in the direction ... of the axis 10 has ineaDS 

accolding to the invention by which.the needle cylinder 9isadjustableat1eaSt in a nonnal 

operating position, as s~own e.g. in Fig. 3, and an assembly position (Fig. 11) allowing 

assembly and disassembly, in which the needle cylinder 9 is assembled or disassembled by 

motions occuning essentially peipendicular to the axis 10. 'Ibis is expJained in the two 

following embodiments. 

Acconfing to a first embodiment (F"igs. 1 to 11), the needle cylinder 9 is suppor­

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 

pl.uralify of spacing pieces 3Sa, 35b and/or 35c_ appropriately formed as ling segments 

distributed over the ciroumference 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 S in the vicinicy of the section lines VI-VI and Fig. 6, attached to the supporting ring 

8 by means of attaching screws 37, which project from· below through the vertical holes 

38 of the supporting ring 8 with some play, engage in threaded passages in the spacing 

pieces 35a to 35c and bear with their heads on the bottom side of the supporting Dn:g 8. 

An axially projection centering shoulder 39 extending from the upper surlace of the 

supporting ring 8 and being circumferentially divided or cil'Cular acts to ~the spacing 

pieces 35a to 35c radially. AB shown in Figs. 4 and S and Fig. 7, ea.ch spacing piece 35a 

. to 3Sc has at least one vertical throughgo.ing hole 40, which are aligned with a co.r.respon--
~ : . 

ding hole 41 in tJie 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. 1he heads of the attachment screws 42 can cont.a.ct on the underside of the 

supporting ring 8. "Finally and according to the section lines VIll-VIII in Figs. 4 ~d 5 

and/or Fig. 8, the supporting ring 8 has threaded passages 43, in wJµch lifting screws 44 
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are screwed in fr:om below. The threaded passages 43 and the 1jfting screws 44 are, as 

shown in Figs. 4, S and 8, arranged in the gaps 36 between two spacing pieces 3Sa ·to 

3Sc~ However as indicated also_ in Fig. 4 the· lifting screw 44a can be extended with play 

through a longitudinal hole open on one side or the like in the associated spacing piece. 

Moreover of course a lifting screw 44 must not be provided in each gap. 

The spacing pieces 3Sa, 3Sb and 35c each have a protruding shoulder 45 exten­

ding over the l~wer edge of the needle cylinder 9 on its inner side for radial centerlng of 

the needl~ cylinder 9. The shoulder s is provided with a number of radial threaded 

passages distributed around the circumference with centering means in the form of 

centering 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 circumferenti,al 

direction on the associated spacing piece or shoitened. 

The assembly and disassembly of the needle cylinder 9 of the circular knitting_ 

machine can be performed acconting to the following way: 

Fb:st the attachment screws 42 (Fig. 7), by means of which the needle cylinder 9 

is secured over the spacer 35 on the supporting ring 8 and held in its usual operating 

position, are loosened from below. The centering screws 46 are withdrawn radially towam 
the inside from the needle cylinder 9. For this a sufficient free ~ normally present 

under the needle cylinder 9 of the knitting machine is used or one is provi,ded. Airer the 

complete withdrawing of the attachment screws 42 from the associated threaded passages 

in the needle cy)inder 9, the lifting screws 44 are screwed further into the supporting ring 

8 until they push against. the lower 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 Jifted off the spacing 

pieces 35a to 35c. 
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Subsequently the attacbiitg screws 37 are tumed out fro~ the associated threaded 

pas~ of~~ spacing_~ 3S~b,c. 'lb.e spacing pieces 35a,b,c now bear ~yon 
. . . . , . . ', . . . . ~ . 

the supporting ring 8 and can JJms bC removed towam the sides or advantageously .toward 

the interior or, in as much as the previously mentioned parts of the cylinder cam 11 were 

~bled, radially toward the outside. In order to make this possible the lifting screws· 

4 need only Disc the needle cylinder 9 a few tenths· of a millimeter, if it is adVantageously 

provided that the spacing pieces 3Sa,b,c can be withdrawn radially toward the inside of 
.· :·· 

the suw>rting.ring;. otherwise further axial ¢mJg m~ be perl'OD11~ After that the 

·lifting ~s .. ~ ~~,in a i-everse direction so· that the·neec11.e cylinder is lowered 

again and ani.ve8 in an asSem.bly p0sition so far below the dial 24 or other eompotients 

that it can be nised mamially from the lifting. screws 44. After the required disassembly 

of the cylinder cam. 11 it can be Jlldially taken out between two sup.Porting columns 4 

provided with appropriate spacing and radially removed from the machine frame 1. 

The described working steps can be perfonned. in the opposite order for assem­

bling of the needle cylinder 9. Thus it is possible to completely" withdraw the lifting 

screws 44 first wholly into the supporting ling 8 and next to put the·needle cylinder 9 

onto the suppoI.ting ring 8, which also goes for the disassembly. The assembly position in 

this case is defined by the upper side of the supporting ring 8 and/or the upper edge of the 

centering shoulder 39 (Figs. 6,8) and/or the upper edge of a shoulder 48 of the cam plate 

12 serving (or assembly of the cylinder cam 11, dqlending 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 mam1al lifting of the neec:Jle cylinder 9 from th~ 

machine frame 1, in a further embodiment of the invention (Figs. 9 to 11), two guide .rails 

49 are inserted between the lower edge of the needle cylinder 9 and the upper edge of the 
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· ~ rlog 8, of the centering shoulder·39 and/or the'sh~ 48, with the needle 

cylinder 9 ~by the lifting ~s.44;_ ~the guide.~ 49 are manged_~ coros on 

the clrcle. fo~ed by the supporting: ring ·s.. Tb.e· nCed1e cyfutder 9 is then.put down on 
. . . 

these guide Dils 49 by loosening of the lifting sc1,-ews 44 and can then be withdrawn 
. . 

laterally without great effort or applied force. _In order to attain a neat guiding of another. 

needle cylinder 9 or of the same needle cylinder in the guide rails especially during the 

subsequent assembly, for this pmpose parallel guide grooves S0,51 and/or 52 (Figs. 9 

and 11) manged according to a clrcuiar chord are provided approprlately both in the 

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 rectanguJar 

cross-section Jilre the guide rails 49 and prevent the guide rails 49 and/or the needle 

cylinder 9 from slipping out peipendicular to the axis of the guide Dils. 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 then be 

completely centered only with the aid of the centering screws 46. 

The guide rails 49 can be inserted in the vicinity of the gaps 36 (Fig. S) or also 

at other positions. It must only be guaranteed that they do not collide 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 levers 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 or other parts of the machine frame 1 and with a 

supporting rod 56 operating as a 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 Dills 49 in an inserted state and a needle cylinder 9 in its usual operating 
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position inside the machine and also in a position 9a moved out from the machine frame 

1. After the assembly and disassembly of.·the needle cylinder 9 the guide bme 53 can be 

removed from the circu1ar Jcniffing .mac.hill;e. 

The dial 24 beats in the assembled state with an upper bearing surface 59 

(Fig. 11) on a lower end surface 60.of the aupportiug plate 23 and is attached with screws 

6.1 suspended from the aupportiug 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 
. . 

removing the spacer 35 and placing the needle cylinder 9 securely on the guide rails 49. If 

it should be possible to only assemble and/or disassemble the needle cylinder 9, its loop 

knocking-av.er edge must lie below the lowest point of the dial 2 after pla.clng 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 

formed by the crosspieces for the dial needles is in the same plane as the bearing stnface 

59 or above or ~ow that plane, because the necessaiy 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 ca.nier 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 ma.de so large that the needle cylinder 



15 
9 can be J2ised sufficiently for rem.oval of the spacer 35 and call!then be removed with or 

with.out the· dial 24 acconting' to choice as required. 

Finally it can be desired .to anuge an assembly protecting element 64 (Fig. 11) 

between the dial 24 and the needle cylinder 9 before the dial 24 is placed on the needle 

cylinder 9. In order to simplify this process the needle cylinder can be lowered first into a 

position which is below its own assembly p0sition prior to lifting it up aga,in by screwing 

out the lifting 8crews 44 as required. In this case 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 
. 

those in the previous embodiinents, are given the same reference numbers. 1he embodi-

ment of Figs. 12 to 15 is currently ·the most preferred embodiment. Moreover only those 

parts which are essential 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 sw.face 69 (Fig. 13) of a canier 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 

rlng 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 beyoD.d the lower bearing surface of the 

needle cylinder 9, while in the loosened state they allow a lowering of the centering ring 

71 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 o( 

the needle cylinder 9 or it can comprise individual segments separated by gaps 71a 

(Fig. 13), and has in a portion which extends in Fig. 12 beyond the lower edge of the 
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~e cylinde.r 9, radially threaded holes and centerlog screws 1~ in them whose function 

is identical with the function of the centering screws 46 (F'ig. 6). 

The cani.er ring 70 is provided with upwardly open U-shaped guide grooves 75 in . . 

which in analogy to the embodiment of Figs. 1 to 11 at least two suitable lifting and gui­

ding rails 76 are inserted or are insertable parallel to each other. The centering ting 71 

has U-shaped grooves 77 (Fig. 13) which are aligned with the guide grooves 75 and allow 

a msing or lowering of the centering ring also with the lifting and guiding Dils 76 

inserted. 

The lifting and guiding rails 76 &ave a 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 groove,, 75 with a position in wbich their 

smallest diameter is parallel to the axis 10 (Fig. 3) of the needle cylinder 9, whereby they 

support themselve,, with one side on ·the bottom of the associated guide grooves 151 while 

their diametri.cal opposite sides are both somewhat above the upper side of the cani.er 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 c.iroular knitting 

machine according to Figures 12 to 14 is explained in the following. 

First the centering screws 74 a.re screwed out and the lifting and guiding rails 76 

are inserted into the guide groove,, 15 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 

position shown in Fig. 13 because of gravity. The attachment screws 81 corresponding to 
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the atcachment screws 42 (Fig. 7) are-removed from the needle g:linder 9 and the lifting 

·and guiding Dils 76 are rotated for example in the direction indicated with the am>w in 

Fig. 12, whereby its large diameters gradually come int.o in the effective range of the 

lower edge of the needk cylinder and contact it. On further rotati.on of the liftiDg and 

guiding rails 76 about as much as about 90° its larger diameter is parallel to the needle 

cyJinder axis whereby the sides diametrically opposite to the bottom of the guide grooves 

75 hold the needle cylinder 9 in a slightly raised position, which is sufficient in order to 

remove the 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. 1b.e spacer 68 then 

can be made of spacing pieces formed like a type of washer which can be projectOO 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 lifting and guiding rails 76 can be rotated again about 90°, whereby the 

needle cylinder 9 is lowered again. Since the smaller diameter of the lifting and guiding 

rails 76 is selected so that they end in a position somewhat above the upper edge of the 

canier ring 70, the needle cylinder 9 now can be removed laterally analogously to the 

embodiment acconfing to Figs. 1 to 9 (Fig. 14), without colliding with some of the parts 

of the circular knitting ma.chine. It is guided with the guide grooves 80 on the lifting and 

guiding rails 76. Apart from this the perfonned process steps are analogous to those for 

the embodiment Qf 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 

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 ope:cating position (Fig. 12) and an assembly position (Fig. 
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14) allowing assembly or disassembly. It is undeatood that the~ shape of the lifting 

and guiding nils, as shown in Figs. 12 and 13, can be seleCted other than oval and 

especially so that the desired operations can be perfom1ed with a small as possible effort. 

or applied force. 

Fig. 14 shows the p0siti.on of the dial 67 in a state mounted on the supporting 

pJate 23 and, e.g., in its higOO&. axial position. The arrangement is thus set forth so that 

its lower edge lies in a plane 84 which is arranged above the upper edge of the needle 

cylinder 9 so that the needle cylinder 9 can be radially removed without the dbbed ring 

67. Altematively it is also possible to loosen the screws 61 and after that to pJace the dial 

· 67 on the upper edge of the needle cylinder 9 and to remove the dial togethei' wit1i it 

radially, as shown in Fig. 15. In this case the upper edge of the ribbed rlng 67 is arranged 

in a plane 85 which is below the lower edge of the supporting pJate 23 and 62. 

In an embodiment shown in Figs. l(i and 17, in which the same parts are 

provided with the same reference numbers as in the previous embodiments, 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 understructure 86, which for example is formed 

by at least one supporting rail 87, which is arranged tnmsversely to the guide rails 76 and 

can be placed on them. The supporting rail 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 hi the assembled state (see also Figs 1and2) so that 

they are fumly ~ted 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 

.to 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 
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the uoderstructure 86, the cross-section of frame 92 being larger,~ that of a sW1dard 

centi:al opening formed hi the dial .67. Moreover a nut 93 is screwed onto the threaded 

spindle 90 and beus from above on an edge section of the understructure surmunding the 

passage 89 or on the supporting Dil.f>l. Because of that it is possible to move the 

supporting frame 92 up and down parallel to the axis 91 and in the direction of the double 

arrow v relative to the understructure and also to rotate it about the axis 91. 11ms the up 

and down motion can occur by rotation of the nut 93 with the &Upporting frame 92 held 

statiooai:y, whereas the rotation can be made ~ rotating the supporting frame 92 with the 

nut 93 held stationary. Of course other means for rotation and/or back and forth motion of 

the supporting frame could be provided. 

The adjustment of the dial 67 can be perfonned 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 understmcture 86 on the guide rails 76 until the frame 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 dial 67 contacts or bears on the 

upper edge of the needle cylinder 9 (Fig. 17). Subsequently the supporting frame 92 is 

lowered 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 radially outward on the guide rails 76, i.e. to disassemble the dial 67 independently 

from the already disassembled needle cylinder 9. An amm.gement, 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 
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of the needle cylinder 9 and the lower edge of the dial 67. The ~ goes for the 
. . 

assembly, Le. the dial 67 could either fust be assembled and then the needle cylinder 9 

since the previously described process steps could be cmied out completely in reverse 

Oider or at fust a unit comprising the dial 67 and the needle cylinder 9 could be positio­

ned in the machine and then the "8SCIIlbly device could be brought into position in order to 

lift the dial 67 and secure it on the supporting plate 23. 

This type of assembly device is especially preferably when the supporting flame 

92 is mounted rotatable on the undeistmcture 86 in the described maoner. In this case the 

screw holes of the dial 67 can easily be aligned by rotation of the supporting flame 92 

with the threaded passages of the supporting plate 23, prior to screwing in the attachment 

screws 61. This type of alignment of the dial 67 is not or only possible with difficulty 

when it rests on the needle cylinder 9 or on the assembly protecting device 64. The weight 

of the dial 67 is supported 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 advantage over the other 

embodiments that it allows a :replacement of the needle cylinder 9 with or without 

simultaneous repJacement 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 ciroular 

Jmitting machine. In the latter case the arrangement is set up so that the understmcture 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 o( 

the needle cylinder 9 located in its assembled position. Moreover the descnoed assembly 

device can be used in a suitable way also in the embodiment according to Figs. 1 to 11. 
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Tho invention is not limited to the -embodiments ~ which can be varied in 

many ways. For example it would also be possible to fonn. those~ of the cani.er ring 

8 and/or 70 which support the needle cylinder 9 as separate elements and to provide them 

with a outer threaded section which is screwed into an inner threaded section provided in 

the carrier ring 8 and/or 70, whereby the threaded sections are formed so ~ a rotation 

of the elements cmying the needle cylindef causes a raising and/or lowering of the needle 

cylinder in a direction of the axis 10 (Fig •. 3). In this case the spacer 35 and/or 68 can be 

eliminated and the required adjusting motion can be pedormed by rotation of the ad­

ditional elements. Also other means for adjustment of the needle cylinder 9 in the axial 
. . 

direction are uSable, for example in the form of a hydnulic or pneumatic cylinder; an 

eccentric cam or the like arranged between the needle cylinder and the canier ring 8, 70 

and provided in addition to the spacer 35,68 or instead of it. 

Furthermore it would be possible to provide the cani.er rlng 8 and/or 70 on its 

upper end and/or the needle cylinder 9 on its lower end with a mounting flange· which 

should be provided for the required compensation of diameters in the vicinity of the 

beating satface 47 (Fig. 8) for the case in which needle cylinders with different diameters 

are provided. Moreover the described adjusting device also can be provided in a circular 

knitting machine in which the needle cylinder and the component 2 are arranged stationary 

wb.µe the cams 11,25 (Fig. 3) are rotated. Furthermore an embodiment in which the 

smfaces 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 11. Also the supporting 

plate 23 can in contrast to Fig. 3 be a separate releasable part conneCted with. the canier 

shaft 18. Severu bearing blocks 82 may be provided for ndial 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 xadially acting centering screws 83 bearing 
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on the dial 67 and acOng analogous to the centering screws 46_ (fig. 7) or 7 (F"ig. 12) for 

the needle cylinder 9. For the case in which the dial 67 should be disassembled the 

bearing blocb 82 are approprlatcly previously removed so that they do not hinder the 

lateral removal of the dial ({l • .Apart from that the guide rails 49 and/or 76 can be 

replaced by other assembly and/or disassembly aids, and the operating position of the 

needle cylinder 9 can be axial higher or lower than the assembly position or can lie in the 

same plane as it, a lower lying assembly position being especlally preferred. Fioally it is 

understood that the different parts of the circular knitting machine can be used in other 

combinations than those shown and descri.bed and for the puipose of exchanging the 

needle cylinder and the dial. 

The disclosure in Geanan Patent Application 196 53 761.4 of December 20, 1996 

is incoiporat.ed here by reference. This German Patent Application describes the invention 

described hereinabove and cJaimed in the claims appended hereininbelow and provides the 

basis for a claim of priority for the instant invention under 35 U.S.C. 119. 

While the invention has been illustrated and described as embodied in a circular 

knitting machine with an exchangeable needle canier, it is not intended to be limited to 

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 cuITent knowledge, readily adapt it for various 

applications with.out omitting features that, from the standpoint of prior art, fairly 

constitute essential chaJ:acteristi. of the generic or specific aspects of this invention. 

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

i: A circular knitting machine comprising a machin.e frame (1), a suppOrting ling (8,70) 

mounted on the machine frame (1), a needle ~r (9) supported on the supporting ling 

and having a needle carrier axis (10) and an upper and a lower edge, a canier 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 (3S,3Sa,35b,35c,68) for 

moving the needle carrier (9) relative to the component (24) in the direction of the needle 

canier axis (10) so that the needle carrier can be disassembled or assembled by motions 

substantialiy peipendicuJa.r 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 clahii 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 position. 

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). 

l lllllll llllll lllll ltlll ll llll 
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4. The cireuJar knitting machine acconling to cJaim 1, wherein tfie component is a dial 

(24,26) and a spacing between the operating positi.~n and the assembly positi.Qn is so large 

that the needle canier (9) is removable from the machine ~e (1) also with said dial 

(24,26) QJ1 an upper side of said needle canier (9). 

5. 1he cin:ular knitting machine acconfing to claim 4, wherein said dial (24,67) is 

releasably attached to a lower side· of a dial supporting canier (23) provided on the lower 

end of said carrier shaft (18). 

6. The circular knitting machine according to claim 1, wherein said means 

(3S,35a,35b,35c,68) is provided for moving the need1e carrier (9) relative to the compo­

nent in the direction of the needle cani.er 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 circuJar knitting machine according to claim 6, wherein said means 

(3S,3Sa,35b,35c,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 Jiftable into a spacer removal position allowing removal of said 

spacer ~S). 

8. The circular knitting machine according to claim 6, wherein said means 

(35,35a,35b,35c,68) for moving the needle carrier (9) relative to the component in the 

direction of the needle carrier axis (10) includes at least two lifting and guiding rails (16) 

having unround cross-sections mounted between the needle cylinder (9) and the supporting 

1111111111111111111 lllll ll llll 
* C L M S * 



25 
rlng (70) and/or a cam plate (12), by means of which said ~ canier (9) is liftable into 

a spacer removal poSition allowing removal of said spacer (68). 

9. 'Ihe circular. knitting machine according to claim 6, wherein the spacer (35) is provided 

with centering means (46) for the neeclle carrier (9). 

10. 1he circular knitting machine according to claim 6, wherein the spacer (35) comprlses 

a phmili.ty of spacing pieces (35a,35b,35c) ammged around a ciroumference of said 

supporting rlng (8), and further comprising attachment screws (37) for releasa.bly attaching 

said spacing pieces with said supporting ring (8). 

11. The circular knitting machine according to claim 1, wherein the supporting ring (10) 

is provided with centering elements (74) for the neeclle canier (9). 

12. The circu1ar knitting machine according to claim 11, wherein the centering elements 

(74) are provided on a centering ring (71) mounted on the supporting ring (1) and 

movable paDlllel to the needle carrier axis. 

13. The circular knitting machine according to claim 1, wherein said means 

(35,35a,35b,35c,68) includes a supporting element bearing on the lower edge of the 

needle support ro_tatably mounted on the supporting ring and said supporting element has a 

outer threaded portion screwed into an interior threaded portion of the supporting ling. 

14. The circular knitting machine according to cJaim 2, wherein guide grooves 

{50-52; 75; 80) for said at least two guide i:ails (49,76) are provided in said lower edge of 

111111111111111111111111111111 
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said needle canier and/or an upper side of said supporting ting (8,70) and/or said cam 

plate (12). 

15. The circular knitting machfoe according to ·clabn 2, further comprising a guide frame 

(S3) for supporting portions of said at teast·two guide nils (49,76) extending mdially 

beyond said machine ftame (1) and wherein said guide frame (S3) rests- or bears on said 

machine ftame (1). 

16. The circu1ar Jrnitting machine according to claim S, wherein said dial supporting plate 

(23) and said cmier shaft (18) comprise parts releasably connected with each other. 

17. The circu1ar bitting machine according to claim 12, wherein the centering ring (71) 

comprises at least two centering ring segments. 

18. The circular lrnitting machine according to claim 1, further comprising an assembly 

device for moving the component up and down. 

19. The circular knitting machine according to claim 18, wherein the assembly device bas 

an axially slidable supporting frame (92) for the component. 

20. 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). 

1111\1111\11\11111\ \11\1 \I Ill\ 
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