1 Circular knitting nmachine, especially for the production of spacer
fabrics The invention relates to a circular knitting machi ne of the type
specified in the preanble of claiml1l. In circular knitting machi nes of
this type (e.g. DE 41 28 372 Al') three dinen- sions are fixed by the
relative position of the needle cylinder and of the dial, 5 'these

di mensi ons bei ng described hereinafter as "axial conb spacing", "radi al
conb spaci ng" and "stitch spacing”. The axial conb spacing is given by the-:
spaci ng between the upper end face or  the stitch knocki ng-over edge of the
needl e cylinder and the grounds or bdses of the grooves which are forned in
the dial and which receive the dial needles, whilst the radial conb spacing
is 10 provided by the spacing between the outer end face or the stitch
knocki ng- over edge of the dial and the bases of the grooves which are
formed in the needle cylinder and which receive the cylinder needles. The
two conb spacings defined in this manner finally fix the di-nension
described as the stitch spacing (or stitch length), which is substantially
produced by the spacing between two 15 circular lines, of which the one is
provi ded by the outer circunferential line of -2- the dial at the level of
its groove bases and the other is provided by the outer circunferential
line of the needle cylinder at the |evel of its groove bases. In the
production of knitwear, using both the needte cylinder and the dial, it is
frequently desired to select values which deviate fromthe standard val ues,
5.particularly-large values, for the spacings nentioned, especially the

.stitch

H—

- Circalar knitting machine, especially for the production of spacer fabrics

The invention relates 10 a circular knitting machine of the type specified in the
preamble of claim 1.

In cireular knitting machines of this type (e.g. DE 41 28 372 Al) three dimen-
sions are fixed by the relarive position of the needle cylinder a.nd of the dial,
5 - these dimensions being described hereinafter as "axial comb spacing®, "radial
S : comb spacing™ and "stitch spacing™. - The axial corb spacing is given by the
' spacing between the upper end face or the stitch knocking-over edge of the
needle cylinder and the grounds or bases of the grooves which are formed in
the dial and which teceive the dial needles, whilst the radial comb spacing is
10 provided by the spacing between the outer end face or the stitch knocking-over
edge of the dial and the bases of the grooves which are formed in the needle
cylinder and which receive the cylinder needles. The two comb spacings
defined in this maoner finally fix the dimension described as the stitch spacing
(or stitch length), which is substantially produced by the spacing between two
15 circﬂgr lines, of which the one is provided by the outer circumferential line of



spacing. This applies e.g. in the use of circular knitting nmachi nes of the
type described initially for the production of so-called "spacer fabrics".
This termis understood to refer to knitted goods which conprise
essentially two-fabric webs produced solely with the needl es of the needle
cylinder or respectively solely 10 with the needl es of the dial, these
fabric webs being inter-connected by thin internediate |ayers (e.g. DE 74
25 934 U, DE 28 50 823 Al). These inter-2nediate layers are forned in
that, between the nethod steps intended for the production of the two
fabric webs, a nostly thin, nonofii connecting thread is inserted both
into the cylinder needles and into the dial needles and is worked 15 by the
latter in the manner of tuck stitches. The |l engths of the sections of this
connecting thread which lie between the two-fabric webs and thus al so the
total thickness of the spacer fabric depend substantially on the size of
the stitch spacing and are the |arger, the thither -the two above-nenti oned

circular lines, mahizahsd@f i teh s CI n are spaced apart from one
anot her. 20 Wen standagﬁué‘{é?gﬁ&egrﬁé j Japas s PIoXidpdi By Heantiten )
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the stitch spacing is conparati- vely small, since e.g. the axial conb
spacing is a maxi mum of approx. 5.6 nm and the radial conmb spacing is a

maxi mum of appr Omthépfﬁductﬁ‘ﬂ%khﬁw&“&i{]ﬂﬂ @%2@,@&%@&@ gﬂgh the
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! be produced is g&)Q&ﬁgal ll‘iﬁs app ies e.g. in the use of‘ c:rcular knitting machines of the type
described initially for the production of so-called ”spacer fabrics™. This term is
understood to refer to knitted goods which comprise essentially two fabric webs

_ produced solely with the needles of the needle cylinder or respectively solely
10 with the needles of the dial, these fabric webs being inter-connected by thin
' intermediate layers (e.g. DE 74 25 934 Ui, DE 28 50 823 Al). These intes-
mediate layers are formed in that, between the method steps intended for the
production of the two fabric webs, a mostly thin, monofil comnecting thread is
inserted both into the cylinder needles and into the dial needles and is worked
15 by the latter in the manner of tuck stitches. The lengths of the sections of this
connecting thread which lie between the two fabric webs and thus also the tota]

N thickness of the spacer fabric depend substantially on the size of the stiteh

( 1 spacing and are the larger, the further the two above-mentioned circular lines,

which define the stitch spacing, are spaced apart from one another,

20 When standard circular knitting machines having needle cylinders and dials are
used, which are suitable also for other purposes,- the stitch spacing is comparatj-
vely small, since e.g. the axial comb spacing is a maxlmum of approx. 5.6 mm
and the madial comb spacing is 2 maximum of approx. 1 mm. Even in cireular
knitting machives in which the axial comb spacing is variable by axial dis- |
25 placement of the dial relative to the needle cylinder, as applies also to the



conb spacing is fixedly predeterm ned by the external dianeter of the
needle cylinder and of the dial at a value of approx. 1 mm 5 The snal

si ze of the maxi num axi al conb spacing is, inter alia, a consequence of
the | atch needl es usually used and of the small latch | engths or hinge

| engths of latch needles. Since nanely on the one hand the connecting

t hread, when being bound into the tuck position, has to be inserted
substantially sinultane- ously both inteX+he cylinder needles and into the
di al needles, and on the other 10 hand during thread take-up the cylinder
and dial needles may only be raised at a maxinumso far that in so doing
the ("ol d") stitches which are located in their hooks still remain on the
open needl e | atches and do not slide out over the |atches onto the needle
shafts, the axial conmb spacing is substantially limted by the latch

| ength of the knitting needles used. Corresponding limtations arise in 15
respect -of the radial conb spacing and in the production of goods other
than spacer fabgj | Lth.the production of spacer fabrics
it is already kno%%@%%%ﬁ%#&ﬂ%r%%@@%@@aci ng by
sel ecting the twiPiEskihichcan begrodated iegatrallyiles tas 60he, s LLEpb! Y three
to four times asedmids 'fkﬁﬁ&ﬂgkgﬁﬂg&%m hipes. In view of the above

expl anati ons, however, this wodl Dresuppasas EHeEal digraeten ofithpasedieeed| es
and/ or di al needf28d¢ FRd BEthe shial @tia valne of apppondimgl y far and to this end are
provided with correspondingly long | atches which despite the increased
rai sing make possi ble an arrangenent of the "knitting needles in a tuck

| _(""p;0 sition. 5 The small size of the maximum axial comb spacing is, inter alia, a consequence

L of the latch needles usually used and of the small latch lengths or hinge lengths
: of Jatch needles. Since namely on the one hand the connecting thread, when
being bound into the tuck position, has to be inseried substantially simultape-
ously both into the cylinder needles and into the dial needles, and on the other

10 handduringﬂ:readtake—upthccyﬁnderand-dialneedlesmayo:ﬂyberaisedata
maxmum so far that in so doing the (“old™) stitches which are located in their
hooks still remain on the open needle latches and do not slide out over the
latches onto the needle shafts, the axial comb spacing is substantially limited by
the latch length of the knitting needles used. Corresponding limitations atise in

15 respect of the radjal comb spacing and iy the production of goods other than
spacer fabrics.

In connection with the production of spacer fabrics it is already known (US
2@210152776 Al) to enlarge the stitch spacing by selecting the two comb
spacings at least twice as big and preferably three to four times as big =;s in
20 standard machines. In view of the above explanations, however, this would
presuppose that the cylinder needles and/or dial needles can be raised corre-
spondingly far and to this end are provided with correspondingly long latches

whjch despite the increased raistng make possible an armangement of the
knitting needles in a tuck position. '



.

[ [ Ptti [ king into account
-4- ruction of a circular knitting machine ta _
tﬁeslhergngﬁeﬁents i's possible in principle, but |eads to the disadvantage
of a conpa- ratively large width of the k3|tELng Zyﬁ;egﬁ ?Eg/ggegd t whi ch
' I - knitting sgeed- pendi | :
P el o col i oor A "the i tated relative to a stationary
the needle cylinder and the dial are rotate st ona
' ' he other way round), the raising
cylinder camand dial cam (or t M A S B
t akedown curves of the cylinder cars an ial Y o eokaces. “Thi's
-sel ected maxinum steepness in order to avoid needl br e . Thi
P:\gv?teabl y resul t'@leicﬁmﬁue%nttﬁiammﬂm mmmmu@&u\?ﬁggtﬁlag%ygm ﬁ,g%le k(r;lnt : lhgg
ol Tount er ence.of o monene W oeiE S bt TRE WL ol ibadrerirpecns a domanes, ot
i rcunference of a_nee > W e
tCIhre nost appr ox. ’Wewmﬂﬂéhgiﬁlem;nmmxanwoﬁawmy%ﬁtﬁm_ per

: i frequent |
he case, S x agy ageat e ayy DepS g BRST b bR e neile cuinge a0
the case, six a%ega%ﬁpatfﬁp%n{eﬁ%vf&f&ngwlmmakm&wﬁnt&%éC can' be
t heref ore appr ox. _ -  Pr.oceed fromthis, the
produced per revothat wayrodhd), G888 Ihe tfX dbIA r.%snofﬁgqungﬁ%ocaabm op the

techni cal proble present inventi

nder|ying the 2 on i _
-circular knitti ng}"#%’@hf“ﬂi%‘?ew 2 Rrprécleatek inpiwumisterpriesd inyoridiab avel@spi te a

: L L : i . dwth
conparatively | angdlertmeslomes) Thistifdvithhlp Gislifls ﬁ'&%@%%%ﬁtﬁpﬁ €or esent
smal l er system Yj\gnqmdtﬁ%-mfy%%mﬁﬁ%@m A Jeuittipg nwichiges which cast need| e
I nvention provides a Ci | ! bl J i knittin
bed in the form%ﬁ.@ﬁeeﬂM&ﬁM@@n@é@h%ﬂﬂ?ﬁﬁf%?ﬁé%&ﬁ gf30 Knitting
need: eSi3 3 fi rf:]ig&fégﬂrirtn%e xﬁgﬁtafxp?lulc.l&glmtitggg s;lrsge?m (approx. 1,6 knitting systems

in .
needl e be per inch). Xf for a complete stitch row of 3 spacer fabrig, as is frequently the
case, six adjacent kitting systemns are required, at the most therefore approx. §
full stitch rows or sections of knitted fabric canbe produced per revolution of

the needle cylinder.

Proceeding from this, the technical problem underlying the present invention is
0 o develop the cireular knitting machine of the type mentioned initially that

despitc a comparatively large maxirum stitch spacing, it can be operated with

swnaller system widths and/or at higher speeds.

One aspect of the present invention provides a circular knitting machine comprising: a
first needle bed in the form. of a needle cylinder which has grooves for first knitting
needles; a first cam for controlling the first knitting needles; a second needle bed in the form
of a dial which has grooves for second knitting needl;as; and a second cam for controlling
the second knitting needles, the two needie beds fixing a vertical and a horizontal comb
spacing (x, y) as well as a stitch spacing (z); wherein the two needle beds are set up to
form a stitch spacing (z) of at least 6 mm and the knitting needles of at least one needle

bed are configured as compound needles having hooks.

The invention proceeds from the idea that, when compound needles are used it
ought to be possible to rajse their needle parts and thus thejr hooks at compara-
ble speeds far higher with Steeper cams than is possible with latch needles, and
in so doing 80 to contro] the opening and closing of the hooks with the aid of



of a dial which has grooves for second knitting needles; and a second cam
for controlling the second knitting needles, the two needle beds fixing a
vertical and a horizontal conb spacing (x, y) as well as a stitch spacing
(z); wherein the two needle beds are set up to forma stitch spacing (z)
of at least 6 nmand the knitting needles of at |east one needle bed are
configured as conpound needl es havi ng hooks. The invention proceeds from
the idea that, when conpound needles aredused it ought to be possible to
raise their needle parts and thus their hooks at conpara-' ble speeds far
hi gher with steeper canms than is possible with atch needles, and in so
doing so to control the opening and closing of the hooks wth the aid of s
the slide parts, that the old stitches if necessary formtuck stitches even
when the needle parts are raised high wthout sliding out of the needle
hooks. Experinents have confirmed .that this assunption is correct and
that conb spacings of 14 mmor nore nay be easily realised with conpound

needl es. In 5 adgjetst 5&@ es. _known of conpound needl es
(e.g. DE 38 21 52!’63 I%Z t here a¥%@gﬁ%§?e§% ‘%I“I'Citsﬁ'@hmt@g% that the
i nvention | eads Pﬁﬁﬁ&l?ﬂs@ﬁhmhaathmm!mg auhbfCthe BEAIMoRAUI PPed W th
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-conj unction with hove sl ﬂ’g@dvaﬂMSﬂ:asﬂmanemonleadstoa
hlgh-performance machine which may be equipped with 72 and more kmttmg

systems for a needle cylinder diameter of 30 inches, and may be operated at
) specds which are usnal with the machines known previously. The resnlting
10 increase jn efficiency is 50%.

Further advantageous features arise from the subordinate ¢lajms.

The invention is explained in greater detail below with the aid of an embodj-
ment in conjunction with the accompanying drawings. These show:

Fig. 1 a schematic longitudinal section through a circular koitting ma-
15 chine according to the invention, which has a needle cylinder aud
a dial;
Fig. 2 schematically, the production of a spacer fabric using the circnlar
knitiing machine according to Fig. 1;
Fig. 3 schematically, the developed view of a cam of the circular knit-
20

ting machive according to the #nvention and according to Fig. 1;
and ‘



Fig. 1 a schematic |ongitudinal section through a circular knitting ma- 15
chine according to the invention, which has a needle cylinder and a dial;
Fig. 2 schematically, the production of a spacer fabric using the circul ar
knitting machine according to Fig. 1; Fig. 3 schematically, the devel oped
view of a camof the circular knit- 20 ting machine according to the

i nvention and according to Fig. 1; and 6- Figs- 4 to 11 schematically,
sections through the circular knitting mchine of Fig. 1 along fines N-1V
to I X-1X of Fig. 3. According to Fig. 1, a circular knitting machi ne,
represented only schematical- |y, contains a first needle bed in the form
of a circulating needle cylinder 1, 5 which is provided with axially
paral | el grooves which are not shown in greater detail and in which first
knitting needles in the formof cylinder needles 2 are nounted so as to be
di spl aceable in a vertical direction. A first camsurroun- ding the needle
cylinder 1 and in the formof a cylinder cam 3 has camparts which are not

shown, which co-PRerf{a 1IWedHdmbidali . ipnder needles 2, 10 al so not
shown, in order l?% provi de_t hese %ﬁ“@’%g”ﬁ'}é@éﬁ%gﬁ}‘?ﬂrkﬁwwki ng-
down novenents in an axi aFi&lilrakenglims IWHY we IX-HE ofidégll3e cylinder 1 is

‘arranged a second needle bed in the formof a dial 4, which is provided
wi th radial grooves, not shown.in detail, which extend perpendicularly

with respect to Adterduzoowdg. Bfa iRl BRMNE 15ithind WRpredonfbaty chomatical-
: ly, contains a first needle bed in the form of a circulating needle cylinder 1,
. — 5 which is provided with axially parallel grooves which are not shown in greater
: detail and in whiqh first knitting needles in the form of ¢ylinder needles 2 are
- Mounted so as to be displaceable in a vertical direction. A first cam Surroun-
ding the needle cylinder 1 and in the form of a cylinder cam 3 has cam parts
which are not shown, which co-operate with butts of the cylinder needles 2,
10 also not shown, in order to provide these with the necessary raising and taking-
down movements in an axial direction. |

Above the needle cylinder 1 is arranged a second peedle bed in the form of a
dial 4, which is provided with radial grooves, not shown in detail, which extend
perpendicularly with respect to the grooves of the needle cylinder 1 and in
15 which second knitting needles in the form of dial needles 5 are mounted so as
to be radially displaceable. Above the dial 4 is arranged a second cam in the
( | i form of a dial cam 6, which has cam parts which are not shown and which
cooperate with butts of the dial needles 5 which are also not shown, in otder to

provide these with the necessary raising and taking-down movements in a radial
20 direction.

Moreover it is clear that a pluxality of knitting systems is disposed along the
circumference of the needle cylinder 1 and the surface of the dial 4, these
systems having the necessary cam paus for raising or taking down the cylinder
needles and/or the dial needles 2, 5.



15 which second knitting needles in the formof dial needles 5 are nounted
so as to be radially displaceable. Above the dial 4 is arranged a second
camin the formof a dial cam6, which has cam parts which are not shown
and which cooperate with butts of the dial needles 5 which are al so not
shown, in order to provide these with the necessary raising and

t aki ng-down novenents in a radial 20 direction. Mdireover it is clear that
a plurality of knitting systens is disposed along the circunference of the
needl e cylinder 1 and the surface of the dial 4, these systens having the
necessary cam parts for raising or taking down the cylinder needles and/or
the dial needles 2, 5. -7- In circular knitting machines of this type, for
t he purposes of the present invention a value x which corresponds to the
spaci ng between an upper end face or stitch knocking-over edge of the
needl e cylinder 1 and the grounds or bases of the grooves of the dial 4
whi ch receive the dial needles 5, - is designa 5 ted as the vertical conb

spaci ng, and a digBRsi xtern end face or stitch
knocki ng- over edge of th 5|%a| § asné{%h puwaees of fsumset  t he
needl e cyl i nder E‘VGWC’EH"Tﬂb'ee’ﬁ V@lqhh@rmguomm meﬁk«bstw%en& el gart ed as
the horizontal Mghgg g@ﬂ ver s the stitch

| ength or sti tcguqsﬁggam ng z I s ﬁe5| g%% 3 r’r%ylr}@ g”l"E"dﬁr"Sw ded

substantial ly by of the ESSWrPéﬂ!?eﬂl@!e‘eWhmhmecclwchd dunlrkebdlessﬁsa of

whi ch t he Dne i stegiay &2 veMichinG %ﬁﬁ%ﬁhﬁﬁ ncr]iﬁ of tlgeeagl al 4 at

the level of its ?‘hoove bases an ot her OVI %Y ter
fapq.ar %‘Imht@@cﬁ%meé ‘I‘fr‘m%ﬂla-!lﬁ atld the bases of the grooves of

(1,_(:_i rcunferenti al
; the peedle cylinder 1 wh:ch receive the cylinder needles 2 is designated as the

horizontal comb spacing on the other hand. Moareover as the stitch length or
stitch spacing z is designated a dimension which is provided substantially by the

10 spacing between two circular lines 7 and 8, of which the one is given by the
outer circumferential line of the dial 4 at the level of its greove bases and the
other is provided by the outer circumferential line of the geedle cylinder 1 at
the level of its groove bases.

Circular knitting machines of this type and their operation are generally known

15 to the expert, e.g. from the document DE 41 28 372 Al, which is herehy
incorporated by reference in the subject matter of the present disclosure to
avmd repetitions.

If a spacer fabric is to be produced with the circular knitting machine according
to Fig. 1, it is possible to proceed e.g. as per Fig. 2 in which the cylinder and

20 dial needles 2, 5 are schematically indicated by lines and the stitches formed by
the cylinder and dial needles 2, 5 are schematically indicated by circles 9 and
10. In a first method step, or respectively system S1, for example a first thread
is taken up solely from dial needles 5 and worked into stitches 9, by which
means a fabric web in the form of a 1ib hose 23 formed on the djal 4 is

25 produced (ef. also Fig. 4). In a second method step, or respectively sysiem S2,



A . . . ’
ot by a’continuous line. Provision is here made for the connecting thread to be

TN
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the level of its groove bases. Crcular knitting machines of this type and
their operation are generally known 15 to the expert, e.g. fromthe
docunment DE 41 28 372 A, which is hereby incorporated by reference in the
subject matter of the present disclosure to avoid repetitions. i t If a
spacer fabric is to be produced with the circular knitting nmachine
according to Fig. 1, it is possible to proceed e.g. as per Fig. 2 in which
the cylinder and 20 dial needles 2, 5 age schematically indicated by |ines
and the stitches formed by the cylinder and dial needles 2, 5 are
schematically indicated by circles 9 and 10. In a first nmethod step, or
respectively systemSi, for exanple a first thread is taken up solely from
dial needles 5 and worked into stitches 9, by-which neans a fabric web in
the formof a nib hose 23 fornmed on the dial 4 is 25 produced (cf. also
Fig. 4). In a second nethod step, or respectively system 82, -8- a second
thread is for exanple taken up solely by the cylinder needles 2 and worked

into stitches 10 et‘):%g i/\%i%ﬂ.nfans a fabric web in the formof a cylinder
hose formed on th¥HEk d3/49F fEAoRpla taken v snlely: by tecdylinder seedféis @ anll) . Fi nal |y
ina third rretmutkatfaqmsmmeees,ngcmmhsmgryﬁf,}i@q,eﬂ,sa,gg%&sofaa opnect i ng
thread 11 is 5 i]ﬂ)g%%t ed p}otﬂ]h I nto selected rga/l I nder needl es an o

sel ected dial neear eamsd og .eal??ﬁ&lﬁﬁ}’lE@G‘ bis prafuged (efpatsa Fig. Hat Fisallpim 2 t uck
stitch, which i dhirdgictmdestip or fekgctivdly mtﬁa'ggﬁfguigy,q@nh&gﬁ%ﬂg&gvﬂsigon i s
here madesfor thg.cop t:] q M@ 0 be inserted only I'h every Second
cylinder and di al neeg?“ej‘idffJ gecied Ylgéﬁnggggandmﬁlected ial needles 2, 5

: and worked or laid-in by the latter as a tuck stitch, which is indicated in Fig. 2

inserted only iv every second cylinder and dial needle 2, 5, in each case
. indicated by a long dash, whilst the ¢ylinder and dial needles 2, 5 represented
10 as short dashes do not pick np the connecting thread 11. Long and short dashes
here mean that the associated needles bave butts which are spaced at a lesser or

greater distance from the needle head and are selected with cam parts associated
therewith.

In two additional method steps, or respectively knitting systems $4 and S5, the
15 stitch formation is carried out similarly to knitting systems S1 apd §2. On the
other hand in a sixth method step, or respectively knitting system S§, the
procedure is the same as in knitting system S3 but with the differcnce that now
i aconnectingthreaduisonlytakenupbythe cylinder or dial needles 2, 5
indicated by short dashes and worked into a tuck stitch. For a complete cycle |
20 or section of the spacer fabric, therefore, six successive knitting systems 81 to
' S6 are required. However numerous other types of knitting are also possible,
as is known to the expert. For the explanation of further details, reference is
made to documents DE 74 25 934 U1, DE 28 50 823 A1 and US 2002/0152,
| 776 Al, which are hereby incotporated by reference in the subject matter of the
25 present disclosure. Moreover it goes without saying that the finished spacer
fabric comprises two layers or surfaces produced independently of one another
which are held together by a third intermediate layer formed with the cormec-



i ndi cated by a | ong dash, whilst the cylinder and dial needles 2, 5
represented 10 as short dashes do not pick up the connecting thread 11.
Long and short dashes here nean that the associ ated needl es have butts

whi ch. are spaced at a |l esser or greater distance fromthe needl e head and
are selected with camparts associated therewith In two additional nethod
steps, or respectively knitting systens S4 and S5, the 15 stitch formation
is carried out simlarly to knitting sys®ens Si and S2. On the other hand
in a sixth nethod step, or respectively knitting system S6, the procedure
Is the sane as in knitting system S3 but with the difference that now a
connecting thread 12 is only taken up by the cylinder or dial needles 2. 5
i ndi cated by short dashes and worked into a tack stitch. For a conplete
cycle 20 or section of the spacer fabric, therefore, six successive
knitting systenms S1 to S6 are required. However nunerous other types of
knitting are al so possible, as is known to the expert. For the explanation

of further det alg% (g%@glerﬁe is made to docunents DE 74 25 934 U, DE 28
50 823 Al and US 2002/ 776 A, which are hereby incorporated by

reference in the subject matter of the 25 present disclosure. Mreover it

goes wi t hout sayi ng that the fini shed spacer fabric conprises two |ayers
or surfaces pro qhyspéﬁmgméetemmdadlelenmmmars&m&sttoget her
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As Fig. 1 shows titch s aC|n

of the connect |1h°§5&?i1$855‘§°’_‘[ - fpd @Hllthvghicm ttt‘rthe igpdrinadiete lperdl es 2 to

, t _‘he dial 5§ In standard machines this thickness is comparatively small since the dimension

: Xise.g, 55mmandthedlmensionxlseg 1.05 mm. Hereontheonehand

1t i important that standard machines ate equipped with latch needles which, as
is shown in Fig. 1 with the example of the dial needies 3, have needle hooks 5a
and pivotal latches 5b. In conventiomal stitch fomtanan, the needle latches 3b

10 are therefore pivoted cither into the open position clear from Fig. 1 or into a
closed position in which they abut against the needie hooks 5a and hold these
closed. On the other hand it is important that the dial needles 3, if they are to
take up joinfly with the cylinder needles 2 a commecting thread supplied by a
thread guide 14 (e.g. the connecting thread 11 in Fig. 2), may not be raised

15 radially beyond the position clear from Fig. 1, since otherwise the old stitches
held by the needle hooks 5a would slide under the latches S5b onto the shafis of
the dial needles 5 and then be worked into a stitch. The formation of fuck
stitches, which is produced by the additional insertion of the connecting thread
11 or 12 into a needle hook 5a, which also still holds the old stitch, would then

20 be impossible. The same applies to the cylinder needles 2.

In contrast to this, provision is made according to the invention for at Jeast one
of the two needle beds, which in the embodiment given by way of example is
the needle cylinder 1, to be equipped with compound needles. The cylinder
necdles 2 are consequently provided with needle parts 15 and slide parts 16

25 which are displaceable parallel and in a vertical direction relative to one



~_paral l'el and in tutts of tieambdie hiPaidh ity £, Akl Ro D notWBovwm, in order to

needles 5 or vice versa, and thus also the thickness of the internediate

| ayer. 5 In standard nmachines this thickness is conparatively small since
the dinension x is e.g. 5.5 mMmmand the dinensiony is e.g. 1.05 nm Here
on the one hand it is inportant that standard nachi nes are equi pped with

| atch needles which, as is shown in Fig. 1 with the exanple of the dial
needl es 5, have needl e hooks Sa and pivotal |atches 5b. In conventional
stitch formation, the needle |atches Sb*#-are therefore pivoted either
into the open position clear fromFig. 1 or into a closed position in

whi ch they abut against the needl e hooks Sa and hold these closed. On the
other. hand it is inportant that the dial needles 5, if they are to take up
jointl'y with the cylinder needles 2 a connecting thread supplied by a
thread guide 14 (e.g. the connecting thread 11 in Fig. 2), may not be

rai sed 15 radially beyond the position clear fromFig. 1, since otherw se
the old stitches held by the needl e hooks 5a woul d slide under the | atches

5b onto the shafimnRf, il BfaeGadl bgﬁmiﬁ’lgﬁé?‘g“gﬁ%ga&g@ lt;jse/thf:vvor d inftjg a stitch.

The formation of tuck stitches, i‘dnal

“insertion of theEdipreilly Fig-tIr e neadle parts I3 have &t theinget endsekmda, whi ch

al so still hol dshdoke 194 dwhilde ffehsua stk ol pe tnmossi bl e. The sane
applies to the c Iir#der needl es %_X\?n CO%]%}‘I’?QS'[ oajith'lgg@%ff Vihstide rmde
according to the (B SPeaps, pf which ey cam ppen opiclosdte tremlle @it ¢5dda, whi ch
in the entfodi Mentm@iey Ribwaypetay, The SHHAR &nl $ Cmﬁﬁg | li.nder. 1, to be
equi pped with colg%ou d needl es, The cylin ers nee glgﬂ ar%c’é‘gﬁ?e]quently
provided with neé Inéﬁ’ﬁa?af%“‘fgn‘y iwmpmmmmspl aceabl e

impart io these the necessary movements for opening or cloging the needle
hooks 15.1 and for picking up threads. Cornpound needles and their control

10 systems are also known to the expert, so that e.g. document DE 38 21 214 C2
is hereby incorporated in the subject matter of the present disclosure to avoid
repetitions.

In an ‘embodiment of the invention which is currently held to be the best,
provision is also made to select the vertical comb spacing X, with an unaltered

15 | horizontal comb spacing y, substantially larger than in standard machines and
give it for example a value of 14 zom which with ¥ = 1.05 mm leads to a value
of approx. 14.04 mmn for the dimension Z. No special measures have to be

| ‘ taken to bring this about, as is explained below with the aid of Figs. 3 to 11.

According to Fig. 3, the needle part 15 of the compound needle 2 has for
20 example a shaft 15.2 with a rear 5.3 lying on the base of an associated groove
of the needle cylinder 1. Adjoining the shaft 15.2 upwards is a breast portion
15.4 which merges into the needle hook 15.1 along a section 15.5 which
recedes obliquely towards the rear side. The slot formed in the shaff 15.2 and
in the breast portion 15.4 and accommodating the slide part 16 is so confignred
25 th_at the needle paxt 15 moves to-and-fro between a position in which its hook



another, the slide parts being nmounted to slide in slots in the needle
parts 15 (cf. especially Fig. 3). The needle parts 15 have at their upper
ends needl e hooks 15.1, whilst the slide parts 16 are provided at their
upper ends with slide tips 16- 1, by neans of which they can open or close
t he needl e hooks 15.1 in a 5 manner known per se. The cylinder cam 3
surroundi ng the needle cylinder 1 has in this case not individually
illustrated cam parts, which cooperate wltHh butts of the needle and slide
parts 15, 16 which are also not shown, in order to inpart to these the
necessary novenents for opening or closing the needle hooks 15.1 and for
pi cki ng up threads. Conpound needles and their control 10 systens are al so
known to the expert, so that e.g. docunment DE 38 21 214 C2 is hereby

i ncorporated in the subject matter of the present disclosure to avoid
repetitions. In an enbodi nent of the invention which is currently held to
be the best, provision i's also made to select the vertical conb spacing x,

with an unaltere hari 70 | conb spacing y,, substantially |arger than
in standard rrachgﬁle%q'é]_n @g‘i&v%%%?"qa&! “E%E%@PSTWF%%“@@GWH};\Mbh withy
= 1. 05 mm | eads Fcuanjine & andthe apiprdopositivd cldr fom s, T HewkNBRSEQfe Z. NO
speci al ”Easureﬁmhﬁ\iﬁ.ﬁ@dﬁﬁosg&é&,%%f&g%g%f this_about, as is explained
below with the aid of Figs; 3 to J me%ﬁba@i'@‘? side pagfd6rf@adl e part
15 of the conmpoldiekica® rosition im whigh dROslidx sipT16el @ dispedetl ekfer Acobirdille & I €ar
15.3 lying on tha.bﬁaﬁmg§uamﬂgﬁ§ﬁﬁkp Og%%g%%m_g%rtﬂelggﬁ$kﬁb§% i nder 1

Adj oi ning the shaft 15.2 %%Wards' IS a breast po? rges
into the needl e MK it daserhed in mere Wlptail furhed omhiMidreovee drdresobl | quel v

.' | '!(.f_[;owar ds the r earpoﬂicﬂﬂ-iﬂﬁ%ﬁﬁﬁﬁedf c%ﬂﬁ%uhl? s&&l&fﬁﬁ%%x%? d%ecggrg preferably
_ at least at its front side facing away from the nesdle cylinder 1, in order not to
prevent or respective_ly to make possible the stitch formation explained below.

10 Fig. 3 shows the exemplary knitting curves for the stitch formations explained
with the aid of systems S1 to 83 in Fig. 2, the rnunning direction of the needles
2, 5 being given by an arrow v. Moreover a continuous line 18 represents a
curve along which the needle hooks 15.1 of the cylinder needles 2 move. A
broken line 19 gives the course of the slide tip 16.1 of the cylinder needies 2.

15 Finally a segmented line 20 shows a path along which the hooks 5z of the dial
needles 5 move through systems Si to 83. '

. On system 81, a Tow of a 1ib hose is produced similar to Fig. 2. To this end,
the dial needles 5 are pushed forward radiaily outwards along a path section
| 20.1, which ends at a path section 20.2 corresponding to the knitting position,
20 in order to open the hooks 5a, and thereafter is drawn away radially inwards
along a path section 20.3 in order to pick up a thread 2.1 from a thread guide
22, work it into a stitch and thus form a. first cloth surface or layer, i.e. a rib

hose 23 (Figs. 2 and 4). The compound needies 2 are held in system §1 in a
pass position.
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..c:or r espondl ng t O

in the breast portion 15.4 and accommopdating the slide part 16 is so
configured 25 that the needle part 15 noves to-and-fro between a position
in which its hook -11- 15.1 is withdrawn substantially under the upper edge
of the needle cylinder 1 (circular line 8) and the raised position clear
fromFig. 1 in which the needle hook 15.1 is disposed above adjacent di al
needles 5, and the slide part 16 can be helid in a position in which the
slide tip 16.1 is disposed either accordlihg to 5 Fig. 1 directly under the
upper edge of the needle cylinder 1, or slightly higher or lower, as is
described in nore detail further on. Myreover the breast portion 15.4 is
configured continuously straight in an axial direction preferably at | east
at its front side facing away fromthe needle cylinder 1, in order not to
prevent or respectively to nake possible the stitch formati on expl ai ned

bel ow. 10 Fig. 3 shows the exenplary knitting curves for the stitch
formations explained wth the aid of systens S1 to S3 in Fig. 2, the

[unni 19, i oct | O e, B6e s isad s BpREL % SR LI SLLOWN, Mo cover
of the cylinder PREAISIREES 25 wbthe compotndaeatios 3 o8 idiflal S ilbge £papse of the
Shows a path al Sg"""%f*é%' RS oo JRER 18 e iplpeom éiaﬁégn”%”ws&'ém”?oﬁgh
sys}:ems gl El_o SBsq‘%i lﬂ%#lémﬁﬁﬂlbdw ﬂlBWPptfr eﬂgﬁ (mﬁlﬁﬁﬁ%d $iFigduy ﬁﬂ f: m | ar
E)St Wia?ds asl oggt ;ﬁ;;ﬁ;‘iggﬂﬂ%nl Iﬂw?ﬁ@%h en %éggﬁagg%b\ggétﬂa@ IZS 2
ﬁb@g@xﬂmﬁﬁsmeMHhmaddﬁmqmﬁabnplﬂh&ﬁiﬂﬂﬁks oa,

‘and thereafter i3t einatinnay ot vibleh Yoo dAURE fiits 15 arc again dawn away along

‘a path section 18.3 and simultaneously the slide parts 16 are initially raised

slightly along a path section 19.1 and then, together with needle parts 16, are

10 drawn away along a path section 19.2 in order thus to close the hooks 15.1. In

this way, the thread 25 is picked up by hooks 15.1 and worked into stitches, by

which means a cloth face or layer is produced on the compound needles 2, i.e.

a cylinder hose 26 (Figs. 2 and 5 to 7).

| Later on, first the dial needles 5 are raised in system S3 along a path section
15 20.4 wl.li(:h ends at a path section 20.5 corresponding to the tuck position. At g
slight delay thereafter, the needie parts 15 are raised along a path section 18.4
until a path section 18.5, corresponding to the tuck position, is reached. The
slide parts 16 here still remain in their Jow position drawn back under the upper
edge of the needle cylinder 1 (Fig. 8). However in this position the slide tips
20 16.1 are in a ceniral region of the breast portion 15.4 in such a way that they
are also still below old stitches 27 hanging on the breast portions 15.4 and
_ formed in a previous system. Further it is to note, that the cylinder and dial
needles 2, 5 may be selected in system 83 in accordance with Fig. 2, whereas
the non-selected needles remain in run-through or pass position, not shown.




along a path section 20.3 in order to pick up a thread 2.1 froma thread
guide 22, work it into a stitch and thus forma first cloth surface or

| ayer, i.e. arib hose 23 (Figs. 2 and 4). The conpound needles 2 are held
in systemSi in a pass position. -12- In system S2, the dial needles 5
remain in a wthdrawn pass position, whilst the needle parts 15 of the
conmpound needles 2 are initially raised along a path section 18.1. The
slide parts 16 here initially remain inm®position in which the slide tips
16.1 are di sposed bel ow the upper edge (Circular line 8 in"Fig. 1) of 5 the
needl e cyllnder i . Thus the needl e hooks 15.1 are opened when a path
section 18.2 is reached, such that a second thread 25 supplied by a thread
gui de 24 can be inserted into it when the needle 15 are again parts drawn
away along 'a path section 18.3 and sinultaneously the-slide parts 16 are
initially raised slightly along a path section 19.1 and then, together
wth needle parts 16, are 10 dramn away along a path section 19.2 in order

thus to close thgg thls hread 25 is picked up by .
hooks 15.1 and vvorEﬁ% | nt oFi% it'ch @ﬂ%ﬁ ePars bY prefralsw! or | ayer
i s produced on t#® @Mh&h@ﬂé@dﬂnﬁthﬁxhbole 15. a6 Misp 6k Bbdv@ Sk glbnd 4 9S- 2

and 5 to 7). Latk ddpecltia al Jeedles 5 are rai sed i n system 83
al ong a path sectign 15 20. {\}éql cﬂér%na% afpaﬁ étaé%

correspondi ng t o®Hes 3 areipushsd iferwend sorfar mdﬁllylogtﬂ'cardt&ha&)ﬂa&bmoﬁaﬁi @hnd t he

needl e parsts 15 ﬁ&%ﬂ%g{:g@ fndd ti.Qn unti | ath section
18.5, -correspon dqp%]‘fto t he tuckQBom ?P%rqfegﬁs 'ir:he gh °Pﬂ’ée°fm% Marts 16

“here still remi ofigs; [ apd3) epnchetinssrted simwitatzandly innsiott tipes opper
needles, as Fig. 8 shows, which purpose the thread guide 14, also visible in
Fig. 1, serves.

The needle parts 15 and with them the hooks 15.1 are now drawn down again
| 10 along a path section 18.6 whilst substantially at the same time the dial needles 5
are withdrawn along a path section 20.6. In this process, as in particular Fig. 9
shows, the slide parts 16 remain in their withdrawn posi'tio;n vntil the old
stitches 27 reach the sections 15.5 of needle parts 15 (Fig. 3) which are located
between the breast portions 15.4 and the hooks 15.1 and extend at an angle
15 towards the rear sides, and are drawn towards the rear sides of the needle parts
15 by the pult of the cylinder hose 26, Unlike in the formation of stitches, the
slide parts 16 are only raised along a path section 19.3 (Figs. 3 and 10) when
'fhe old stitchies 27 le securely on the inner sides of the slide tips 16.1.
Therefore the old stitches 27, in contrast to Figs. 6 and 7, are not thrown off
20 but, as the needle parts 15 continue to be drawn away, are conveyed along path
- section 18.6 back into the needle hooks 15.1 (Fig. 11). Therefore at the end of
path section 18.6, both the old stitches 27 and loops 28 of the newly insexted
thread 11 are located in hooks 15.1, as is vsual in ek constructions (Figs. 10
and 11). Correspondingly, the dial needles 5 aze so drawn away along path
25 section 20.6 that the loops 28 of the insertion thread 11 zre bouud in their
hooks 5a as tuck stitches, and long thread loops 28 are produced which extend
between knitted hoses 23 and 26. Then the needles 2 and 5 are returned to



edge of the needle cylinder 1 (Fig. 8). However in this position the slide
tips 20 16.1 are in a central region of the breast portion 15.4 in such a
way that they are also still below old stitches 27 hangi ng on the breast
portions 15.4 and formed in a previous system Further it is to note, that
the cylinder and dial needles 2, 5 may be selected in system S3 in
accordance with Fig. 2, whereas the non-selected needles remain in
run-through or pass position, not shown-1425 13- As in particular Fig. &
shows, on the one hand the needle parts 15 are raised into such a high
position that their hooks 15.1 are di sposed above the plane of - the dial
needl es despite the |l arge conb spacing x. On the other had the dial
needl es 5 are pushed forward so far radially outwards that their hooks 5a
stand 5 on the front sides of the cylinder needles 2. Therefore the
connecting thread 11 (cf. also Figs. 1 and 2) can be inserted
sinmul taneously into both types of needles, as Fig. 8 shows, which purpose
" the thread guide ; visikble in . Fig, 1, serves. The needl e pans 15
and with themt hteh%ﬁé’é%sﬁ%ydf dﬁ%%gthh&gﬁ HRRRFETERE iSstem §4 &Fignd the pat h
section 18.6 mm@mbdmmgempeame same tine the dial needles 5 are
w t hdrawn al ong a path section 20.6. In this process, as in particular Fig.
9 shows, the slide parts 16 remain in their w thdrawn position until the
old stitches 27whengd dxpRins8 Glif : Of - needle parts 15 (Fig. .3) which
%ﬁqﬂéa&%fglg%ss.% ﬁ%’r?ﬁmﬁ%. WP extend

are | ocated between the breast portion

at an angle = Ravinga large comb spacing x, can be realised correspondingly in a circular _
3 knitting machine having a large comb spacing y, by the diameter of the dial 4

 being selected sufficiently small. In this case, the dial needles 5 would be
formed as compound needles. Tt would naturally also be possible to provide a
large stitch spacing z in that both the cylinder and the dial needles are formed
as slide needles and both the vertical and the horizontal comb spacings x or y
1_0 are selected larger than usual.

In all the cases described, the particular advantage is achieved that the system
.width ean be kept relatively small as a result of the use of compound needles,
and that, when customary speeds are used, system widths of 2.4 systems per

_ inch of the needle cylinder diameter can easily be realised, which corresponds

15 to a system width of approx. 33 mm when measured in the circumferential

direction, This is exploited according to the invention in ordet to equip the
circular knitting machine with more than 48, preferably at least 72, kaitting
systems.

The invention is not limited to the described embodiment but can be modified
20 I many ways. This is true for example for the needle cams described with the
aid of Fig. 3 which can be altered ¢.g. in that the needle parts 15 in system §2
are raised to the same height (cf. path section 18.5) as applies to system $3.
Furthermore, the designation “compound needle” is intended also to include
modified compound needle; (e.g. US 1,385,929, US-Re 15 741). Finally it



15 towards the rear sides, and are drawn towards the rear sides of the
needl e parts 15 by the pull of the cylinder hose 26. Unlike in the
formation of stitches, the slide parts 16 are only raised along a path
section 19.3 (Figs. 3 and 10) when (.: the old stitches 27 |lie securely on
the inner sides of the slide tips 16.1. Therefore the old stitches 27, in
contrast to Figs. 6 and 7, are not thrown off 20 but, as the needle parts
15 continue to be drawn away, are conveydd al ong path section 18.6 back
into the needle hooks 15.1 (Fig. 11). Therefore at the end of path section
18.6, both the old stitches 27 and | oops 28 of the newly inserted thread
|1 are located in books 15.1, as is usual in tuck constructions (Figs. 10
and 11). Correspondingly, the dial needles 5 are so drawn away al ong path
25 section 20.6 that the |l oops 28 of the insertion thread 11 are bound in
their hooks Sa as tuck stitches, and | ong thread | oops 28 are produced

whi ch extend between knitted hoses 23 and 26. Then the needles 2 and 5 are

returned to -14- ! i osition (Fi 11) such that |n a subsequent
system S4 (Fig. 5@%‘%0&3@'3%?‘5‘2 eﬁ?’b"é‘éé "%@ thehat was

expl ai ned with tqembiziationsfthai Gese ddscribedl dndf Minstantedi r cul ar kn| tt| ng machi ne
havi ng a. | arge comb spacing Ar, can be realised correspondingly in a
circular 5 knitting nmachi ne haV|ng a large conb spacing y, by the dianeter
of the dial 4 being selected sufficiently small. In this case, the dial
needl es 5 would be fornmed as conmpound needles. It would naturally al so be
possible to provide a large stitch spacing z in that both the cylinder and
the dial needles are fornmed as slide needles and both the vertical and the
-/ horizontal conb spacings x or y
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10 are selected larger than usual. In all the cases described, the
particul ar advantage is achieved that the system w dth can be kept
relatively small as a result of the use of conpound needles, and that,
when customary speeds are used, systemw dths of 2.4 systens per inch of

t he needl e cylinder dianmeter can easil,y be realised, which corresponds 15
to a systemw dth of approx. 33 nn1mhé§'neasured in the circunferenti al
direction. This is exploited according to the invention in order to equip
the circul 'k;ing machine with nore than 48, preferably at |east 72,
knitting s =" The invention is not limted to the described enbodi nent
but can be nodified 20 in many ways. This is true for exanple for the
needl e cans ldescQifeathr Whitting hachiat dompriking: 3 which can be altered e.g. in
that the needle parts 15 in systeq182 are raised tgo the sanue height (e
path section 18.5) as 4Bl nesdletheddy theformpf a negdleratinderavhich bagisoyesat i on
"conpound needl| e'g.Jd &4 Bl l.s0 to include nodified conpound needl es
(e.g. US 1,385,QEgﬁﬁﬂggjgﬂ%éﬂ?@fé. Finally it -15- goes w thout saying that
the various features adirstadasofobeomtpyllingthei firsidinieing needldy; nat i ons t han t hose

described and illustrated. (:1 - 16- IVMS: 1. Circular knitting machi ne
conprising: a first nééﬂ"l’%‘dﬁ’é’fedllaﬁ’eSﬁé&gPW afaamf@@eﬂhéaémqv@éformm has
grooves knitting needles; and '

a second cam for controlling the second knitting needles, the

two needle beds fixing a vertical and a horizontal comb spacing
(%, y) as well as a stitch spacing (z);

wherein the two needle beds are set up to form a stitch spacing (z) of
at least 6 mm and the knitting needles of at least one needle bed are

configured as compound needles having hooks.

2. Circular knitting machine according to claim 1, wherein the stitch spacing of
at least 6 mm is achieved predominantly by a correspondingly large axial comb

spacing (x) and the first knitting needles are configured as compound needles.

3. Circular knitting machine according to claim 1 or 2, wherein the two cams are

™ so configured that both the first knitting needles and the second knitting

needles may be brought into a tuck position in which their hooks are arranged

above or respectively in front of the respective other knitting needles.

4, Circular knitting machine according to claim 1, 2 or 3, wherein the second

- knitting needles are configured as compound needles.




for first knitting needles; a first camfor controlling the first knitting
needl es; a second needle bed in the formof a dial which has grooves for
second knitting needles; and a second camfor controlling the second
knitting needles, the two needle beds fixing a vertical and a horizontal
conb spacing (x, y) as well as a stitch spacing (z); wherein the two needle
beds are set up to forma stitch spaC|ﬁg (z) of at least 6 nun and the
knitting needl es of at |east one needle bed are configured as conpound

needl es haV|ng hgoks e rcular n|t ? machi ne_according to claim1,
wher ei n t he st i t EHCUlaEkRifiingmackip 1ng ARy eneefithe pespedingsbrmsant |y by a
correspondi ngly | GHR r RN

needl es are confﬁg%gg a%%%g‘ ouﬂgpﬁgggﬁggééép%gfgcuﬁ%%kf%%¥¥#%%%#§cffne
according to cl aitwo heaile B¢ds;\/tl&ar\e1dﬁ1 dhbedenystearbeiipgsmaier o for gofreghohfiat

both the first kni tlng needl es gﬁﬂﬁﬁye second knlttlng needl es may be
brought into a t& ST Jigh cedleiylindesidiameter. ar r anged  above or
respectively in front of the respective other knitting needles. 4.- Grcular
knitting machine according to claiml1, 2 or 3, wherein the second knlttlng
needl es are configured as conpound needles. -17- 5. Circular knitting-
machi ne according to any one of the preceding clains, wherein a |arge
nunber of knitting systens (S 1 to S6) are associated with the two needle
beds, the width of these systens being snmaller than or corresponds




to 1.6 systens per inch of the needle cylinder dianeter. r - 18 G rcul ar
Knitting Machine, especially for the Production of Spacer Fabrics Abstract
A circular knitting machine is described which is intended to serve in
particular the production of spacer fabrics. The circular knitting nmachi ne
contains a needle cylinder (1) havi n_glé:_yl i nder needles (2), a cylinder cam
(3), adial (4) with needles (5) and a dial cam (6). The needl e cyli nder
(1) and the dial (4) fix a vertical and a horizontal conb spacing (X, Yy)

and a stitch s I J.. Accordi ng ta. i nvengtion,. the _need| ¢yl i nder
(1) and the di QF‘%P%? Ig‘ﬁ‘)e““é Mﬁf;"‘!"ogﬁ%‘ﬁ%&@e@r ?‘E‘E:ﬂ"%‘ﬁ%‘i“ﬂd’%?j‘c‘iffﬁ%‘%“ Seast 6
mm and the knitting needles (2, 5 of the needle cylinder (1) and/or the
dial (4) are in the formof conpound needles. Fig. 1

Abstract

A circular knitting machine is described which is intended to serve in particular the
production of spacer fabrics. The circular knitting machine contains a needle cylinder
(1) having cylinder needles (2), a cylinder cam (3), a dial (4) with needles (5) and a
dial cam (6). The needle cylinder (1) and the dial (4) fix a vertical and a horizontal
comb spacing (x, y) and a stitch spacing (z). According to the invention, the needle
cylinder (1) and the dial (4) are set up to form a stitch spacing (z) of at least 6 mm,
and the knitting needles (2, 5) of the needle cylinder (1) and/or the dial (4) are in the

form of compound needles.

Fig. 1



