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 spacing. This applies e.g. in the use of circular knitting machines

~=_of the type

- 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 heretnafter 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



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 needles of the needle cylinder or
respectively solely 10 with the needles 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- nediate |ayers are fornmed in that, between
the nethod steps intended for the produd@+4on of the two fabric webs, a
nostly thin, nonofii connecting thread is inserted both into the cylinder
needl es and into the dial needles and is worked 15 by the latter in the
manner of tuck stitches. The Il engths of the sections of this connecting
thread which lie between the two fabric webs and thus also the total

t hi ckness of the spacer fabric depend substantially on the size of the
stitch spacing and are the larger, the thither the two above-nenti oned
circular lines, which define the stitch spacing, are spaced apart from one
anot her. 20 v%enﬁﬁt ibttin chi nes havi ng needl e
cylinders and dlal;®g?§ﬁ@&§§f8ﬂ%ﬂ%;ﬁﬁ ?8?&%Hﬁ@“é¥Eﬁwﬂﬁigbﬂﬁémwpurposes,
the stitch spaC|m%ﬁﬁb&ﬁaﬂfﬁen@dk@mddratﬂene@lef&g&mlﬁg&gl conb
spacing is a nmaxi num of approx. 5.6 mm and the radial conb spacing is a
maxi mum of approx. 1 mm- Even in circular knitting nachines in which the

axi al comb spaCIhgmegnwaﬂmabkﬁnﬁMwﬁﬂhﬁl %agh fthe dia

relative to the eEd|¢?&QQS d as_ ap Iles al d heddletdent i oned

known 'ci rgalgl ar kHF[{“F (s twﬂ%smhmmwammmpg whi ch can

_be producéd is gmmﬂdtlywaige%lu@?dhﬁe spacing is
dlaneter g%ﬁ%ﬁ%%%g%hpégmgb

{fixedly pr edet er g, external ylinder and
of the dial at & V!lﬁg % In thgpse of circular knitting machiues of the type
described uutmlly for the producﬁ(m 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]
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



5 The smal |l size of the maxi mum axial conb spacing is, inter alia, a
consequence of the latch needles usually used and of the small |atch

| engt hs or hinge lengths of |atch needles. Since nanely on the one hand

t he connecting thread, when being bound into the tuck position, has to be
I nserted substantially sinultane--ously both into the cylinder needl es and
into the dial needles, and on the other 10 hand during thread take-up the
cylinder and dial needles may only be raided at a maximumso far that in
so doing the ("old") stitches which are located in their hooks stil
remain on the open needle | atches and do not slide out over the I|atches
onto the needle shafts, the axial conb spacing is substantially Iimted by
the latch length of the knitting needl es used. Corresponding limtations
arise in 15 respect of the radial conb spacing and in the production of
goods other than spacer fabrics. In connection with the production of
spacer fabrics it is already knomn (US 2002/0152776 Al) to enlarge the

stitch spaci ng byhs8al (% %Ws at least twice as big
and preferably three to four tlnes as "ot ohe marimsmoaxiad ebinhes. | n

vi ew of the abovgmgﬁﬁﬂﬁﬁaﬁ*%hsPHﬂuMﬂuegﬁmﬁMyﬁmmaﬁhG:mﬂrQgﬁﬁag§ alahat tine
cyl i nder needl esedmgé {., b5 %ﬁl Bl ai sed carre- spon Ingly far
and to this end are IJ'r"iow dedeﬁ correl% O‘Fl tropl fiamsteriof fasneedlei ch
despite the incr®: apd jof ﬂﬁgmﬂERQV§usefﬂ#mwaﬂJﬁmrangenent of the knitting

needles in a tuck position. -4- The construction of a circular knitting
machi ne taking into account these requirenents is possible in principle,

| .(,_but | eads 3t o t heTit smaadl\sietof @R Rixidus QR comb spacing is, inter alia, a consequence

sy _ of the latch needles usually used and of the small laich 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 gver the
latches onto the needle shafts, the axial comb spacing is substanually limited hy
the latch length of the knitting needles used. Correslnondmg limitations arise 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
200210152776 Al) to enlarge the stitch spacing by selecting the two comb
spacmgs at least twice as big and preferably three to four times as big as 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
which despite the increased raistng make pcssible an arrangement of the
kmttmg needles in a tuck position.
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Proceeding from this, the technical problem underlymg the present invertion is
50 to develop the circular kmthng machine of the type mentioned initially thai

despite a comparatively large maximum stiteh 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 needles and a second cam for controlling
the second knitting needles, the two needle 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 majse their needle parts and thus thejr hooks at compara-
ble speeds far higher with Steeper cams than is possible with latch needles, an

in so doing 80 to contro] the opemng and closing of the hooks with the aid of



bed are configured as conpound needl es havi ng hooks. The invention proceeds
fromthe idea that, when conpound needles are used it ought to be possible
to raise their needle parts and thus their hooks at conpara-' ble speeds
far higher with steeper cans than is possible with latch needles, and in
so doing so to control the opening and closing of the hooks with the aid of
s the slide parts, that the old stitches if necessary formtuck stitches
even when the needle parts are raised hisgh without sliding out of the
needl e hooks. Experinents have confirmed .that this assunption is correct
and that conb spacings of 14 nmor nore may be easily realised with
conpound needles. In 5 addition to the advantages known per se of conpound
needles (e.g. DE 38 21 213 C2), there arises thus above all the advantage
that the invention |leads to a high-performance machi ne which may be

equi pped with 72 and nore knitting systens for a needle cylinder dianeter
of 30 inches, and may be operated at speeds which are usual with the

nmachi nes knovvn pﬂﬁ\éh@lﬁdrﬁ 10 |nc ease |n_ efficiency is 50%
Furt her advant agﬁ]ﬁus f eat utr%gﬁgrl se 411 ABUIPEP dokaitehes exepgvheThe
invention is exp P%mgr@mseﬁh@tmwwmmmh&ammuﬂé an- enbodi -
ment i n conj unct Efgkritehss K Yo sETAVARY These show._ Fig. 1 a
schemati c Iongitugin.’nal segtl on t rough a CS%JE 3 %Wﬂ’i hepmbi 5 chine
according to the%%ﬁ%@mmuwmbaWMstmnﬂau ah; Fig. 2

I W ey

) vantage that the invention leads to a
high-performance machine which may be equipped with 72 and more kmtung
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. 3 schematically, the devel oped view of a camof the circular knit- 20
ting machine according to the invention and according to Fig. 1; and 6-
Figs- 4 to 11 schematically, sections through the circular knitting nmachi ne
of Fig. 1 along fines NIV to IX-1X of Fig. 3. According to Fig. 1, a
circular knitting machi ne, represented only schematical- |y, contains a
first needle bed in the formof a circul ating needl e cylinder 1, 5 which is
provided with axially parallel grooves wdich are not shown in greater

detail and in which first knitting needles in the formof cylinder needles
2 are nounted so as to be displaceable in a vertical direction. A first
cam surroun- ding the needle cylinder 1 and in the formof a cylinder cam3
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 novenents in an axial direction. Above
the needle cylinder 1 is arranged a second needle bed in the formof a

dial 4, which i spit WiodAdsiMeinbis not in detail, which
extend per pendi cigl arly wth respect tfc'%% gér ??"63‘“?5‘1‘@ Masdieofey | i nder
1 and in 15 which second FKi& tltﬂlﬂ'glmeeﬁf-é%mﬂiﬁx@fﬁgm of dial needles 5 are

mounted so as to be radially displaceable. Above the dial 4 is arranged a
second camin the formof a dial cam 6, which has cam parts whi ch are not

shown and whi ch Awomier g, eibiifat Enifng ufitntlh AeplESHllechnPeciliialyar e al so
~not shown, in orﬁg éﬁ{l d these h the ne essary Tgf tﬂ%cgnd
t aki ng- down mov etre 'S | bed spthg iferanef peirculating needle cylinder 1,
o — which is provided with axmlly parallel grooves which are not shown in greater
T detail and in which first knitting needles in the form of cylinder 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 takmg
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.



Moreover it is clear that a plurality of knitting systens is di sposed al ong
the circunference of the needle cylinder 1 and the surface of the dial 4,
these systens having the necessary camparts for raising or taking down
the cylinder needles and/or the dial needles 2, 5. -7- In circular
knitting machines of this type, for the purposes of the present invention
a value x which corresponds to the spaci ng between an upper end face or
stitch knocki ng-over edge of the needl e+ inder 1 and the grounds or

bases of the grooves of the dial 4 which receive the dial needles 5, is
designa 5 ted as the vertical conb spacing, and a dinension y between the
external end face or stitch knocking-over edge of the dial 4 and the bases
of the grooves of the needle cylinder 1 which receive the cylinder
"needles 2 is designated as the horizontal conmb spacing on the other hand.
Moreover as the stitch length or stitch spacing z is designated a

di mensi on which is provided substantially by the 10 spacing between two

circular lines 7h@ﬁﬂmﬁmkﬂﬁhﬂgjﬁp' s giyen by the outer
circunferential |ine of the-dia ggﬁ%ﬁgﬁ'é&e BPPPES of s FFeeBases and t he
other is provi detVEHopAdalg % whisth comespondsti the spabing befwebden migedb@ Cyl i nder
1 at the |evel ﬁ&gbggﬂggﬁQMthgaﬁ ' knit ti ng hines. of this
“type and their operation are gener%??gﬁaﬁgkn 1§d?@mﬂhgﬁgﬁﬁﬁ¥W?“é?g. from
the document DE PfeSAf theygropyes afjihedialj s whish atsyiveithcdinpmedives] ibvesigher ence in
the subjeci mattewd a@ihet\hﬁicm‘&ﬁﬁj‘%a b Gn@ S WiSed 1d repetitions. i t If
a spacer fabric lhs to bc% pr olggé:e {\E/imb%h the cir g’l’}]@&%%“tﬁﬁﬁ“ﬂﬂ ne
(,.awccor di ng ace or stitch knoc -over edge of the dial 4 and the bases of the grooves of
¢ the needle cylinder 1 which receive the cylinder needles 2 is designated as the
horizontal comb spacing on the other hand. Moreogver 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 groove bases and the
other is provided by the outer circumferential line of the needlo 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
avoid 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,
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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 nethod step, or respectively
system Si, for exanple a first thread is taken up solely fromdial needles
5 and worked into stitches 9, by-which neans a fabric web in the formof a
nib hose 23 forned on the dial 4 is 25 pigoduced (cf. also Fig. 4). In a
second nmethod step, or respectively system 82, -8- a second thread is for
exanpl e taken up solely by the cylinder needles 2 and worked into stitches
10, by which neans a fabric web in the formof a cylinder hose formed on
the needle cylinder 1 is produced (cf. also Fig. 5). Finally in a third
met hod step, or respectively knitting system S3, a connecting thread 11 is
5 inserted both into selected cylinder needles and into sel ected dial-
needles 2, 5 and worked or laid-in by the latter as a tuck stitch, which
is indicated in %? continuous line. Provision is here nade for
the connecting t egﬁ %eaéésfFﬁWR%Hk%WSQIWbY&MYmmIZMer and

di al needle 2, 5W01ikﬂi mkutamezo by WhieR bRahsy fabrid QB9 %’@5“1%
resented 10 as short Bt pi ck

cyl i nder and d| ep
up the connecti ng ea mﬁﬂ ‘E’S‘ﬁ e &y produsedh (. ﬂlmf"le %aFmﬂhahli he

associ at ed needltbsdmd@dlsteptsrmkpecdwwmﬁiag@g&n@ggaaé egter

di stance &romthg g&tﬁl&? c;i"r?%- sel ected with cam p ts assom ated
therewith In two t| onal "HEtHOd & d@e‘ﬁ?f‘rmflé%tﬁéﬁlﬁ‘it%‘i'ﬁ needles 2, syst ens
S4 and S5, the a hi&mbyﬂmﬂamnawdkadwauwhﬁh'matw ;ncplgnittl ng

bt %?f 0 e o el A ol i 2
ty 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 |
or section of the spacer fabric, therefore, six successive knitting systems S1 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 docummlts DE 74 25 934 U1, DE 28 50 823 Al 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-



procedure is the same 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 indicated by short dashes and worked into a tack stitch. For
a conplete cycle 20 or section of the spacer fabric, therefore, six
successive knitting systems S1 to S6 are required. However nunerous other
types of knitting are also possible, as is known to the expert. For the
expl anation of further details, referenc®-4s nade to docunents DE 74 25
934 U, DE 28 50 823 Al and US 2002/-0152 776 A, which are hereby

I ncorporated by reference in the subject matter of the 25 present

di scl osure. Moreover it goes wthout saying that the finished spacer

fabric conprises two | ayers or surfaces produced i ndependently of one

anot her which are held together by a third internmediate |layer fornmed with
the comec ting threads 11, 12. As Fig. 1 shows, the stitch spacing z
determ nes the Iength of the sections of the connecting threads 11, 12
extending fromt jpheedles 2 to the dial needles 5 or vice versa,
and thus also the h|c ness of the intermediate layer. 5 In standard
machines this thickness is conparatively small since the dinension x is
e.g. 5.5 mMmand the dinmension y is e.g. 1.05 nm Here on the one hand it
is inportant tha E%ﬁdHﬁ@’ﬁ%@ﬂﬁ#é@mame_dqampmndmmmmmhba&ﬁhaﬂﬁ&ﬁaes whi ch,

as is shown in ﬁb@mmhmeMMEkBQIef@gﬁ&ﬁh@%ﬁ§|ond?ﬁmFggg%h?§H§ﬁ¥h ve needl e

hooks Sa and pi ﬁ%. | atches 5b. 1 n con , the
needl e | at ches S¥°HE A PEViPHeren gpd taw alse dee lblcmesrofme intdrinediatp &4yeR0Si ti on

clear frof Fig. Thsemdirdtickinesah H8CkRASH Sl nlSHe30UL Agai nst the
t hese ¢l osed. Eb pﬂ RaRd |t“F?“P ort ant

/needle hooks Sa and
-~ "that the dial é%e %gﬂﬂﬂ}ﬂl‘fdh g)}@sipgxlseg 105mm Here on the one hand
ﬁtsunpormmthatstandardnmhmcsmeqlﬁppedwnhlatchneedlﬁmh as

is shown in Fig. 1 with the example of the dial needies 3, have needle hooks 5a
and pivotal latches 5b. In conventional stitch formation, the needle latches 5b

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



take up jointly wth 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 shafts of the dial needles 5 and thou be worked into a stitch.
The formation of tuck stitches, which is produced by the additional
insertion of the connecting thread 11 o}42 into a needl e hook 5a, which
al so still holds the old stitch, would then 20 be inpossible. The sane
applies to the cylinder needles.2 In contrast to this, provision is nmade
according to the invention for at |east one of the two needl e beds, which
in the enbodi nent given by way of exanple is the needle cylinder 1, to be
equi pped with conpound needl es. The cylinder needles 2 are consequently
provided with needle parts 15 and slide parts 16 25 which are displ aceabl e
parallel and in a vertical direction relative to one -10- another, the

slide parts bei nghofRE ke Hide ' ' s.i.n.the needl e parts 15 (cf.
"especially Fig. 3). The nee I@B%rﬁ @T@L@é’\f&dﬁfﬂ %f“r‘%ﬁﬁﬁ%ﬁemésneedl e
hooks 15.1, whi |t ¥preially Fig 3arfhe ne@lleparts 5 duialdhe ufgactnds wopRe ends wit h
slide tips 16- HookDY5HEFRH:t Al dQL open.ar close_the needl e
hooks 15.1 in a 5 r%gi;%iry KNOWH, per B%g Iﬁe(ﬁ@fﬁ%@%m%m ng the
needl e cylinder 498 gy of whisl thepcan pptinor dlosd by neddieBdokatt8d isam part s,
whi ch cooer at e mbrtder kil Ser QF, Hh@cﬁﬁa@&npglg,rﬁluhﬂg% rtsnlo,: L6 Wwhich are
| B 0 these the n El%mgdleﬁ’éﬁéﬁb

al so not shown, %n? der to .qpart t essary ]hts for

~-opening or cl osi RERB Hustrated gam paxts, jyihishi cogpergie Withe ads .
~-"_Conpound need| esbuitadf theaieedle ot dHAk pd: B/ I6SHERHE 2R 56 KON nladc2e expert,

T sot hat €.g. doci‘l’dﬁﬂ% R%se?’ %%oaszs%ér 'lggvemcnts for opening or closing 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
( 3 ‘ 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



I's hereby incorporated 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 is also nade to select the vertical conb
spacing x, with an unaltered 15 horizontal conb spacing y, substantially

| arger than in standard nmachines and give it for exanple a value of 14 mm
which with -y = 1.05 mmleads to a value of approx. 14.04 mmfor the

di nension z. No special neasures have tollbe taken to bring this about, as
is explained beloww th the aid of Figs. 3 to 11. According to Fig. 3, the
needl e part 15 of the conpound needle 2 has for 20 exanple a shaft 15.2
with a rear 15.3 lying on the base of an associ ated groove of the needle
cylinder 1. Adjoining the shaft 15.2 upwards is a breast portion 15.4

whi ch merges into the . needl e hook 15.1 along a section 15.5 which recedes
obliquely towards the rear side. The slot forned in the shaft 15.2 and in
the breast portion -15.4 and acconmodating the slide part 16 is so

configured 25 thatytd art 15 foves to-and-fro between a position
in which its hoo{i}"_t -] fllﬁ’i @@ @ %E%W%W%FQFW n¢Rée evlinder Lpper edge
?f thE_ neeill e Cﬁb%fj HI;; S)leg&ﬂlsumﬂd' ﬂobifﬁnlal)amﬂdn_ ntFe rg{ﬁ%& M%édd jon cl Sarl
rom Fi g. in chsh L 1S _di sposed above adj acent dia
needl es 5, and the sJ] ded}[%:gfsst %‘%%&émgg%??d‘dﬁga%?ﬂwmﬁ ch the
slide tip 16. 1" i hsldipasugitien imwhica theostide tig 160 is Aispoed ekhediat@pdihy winder t he
upper edge& of t g NEaskcAy SMid e, SNt Lgher or. r, as is |
described in nore detai I_yf urtrher.Pgr% er%ove%ﬁ@"%it or %‘E;P'fyrﬁﬁh%S 4 is
_configured cont i%d‘b"ﬁ@f 3 8 t9paerihed imj roza detail ifarithed ion.c Morooveptefteessh| y  at | east
;}:at its front SIQQﬁEQQBDgkaﬂﬁﬂﬂﬁég&hﬁgﬁmﬂg%g&@mﬁxghggﬁfjl!ilgng&gﬁjrnot to
: at least at its front side facing away from the needle cylinder 1, in order not to
prevent or respectively 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.



.

S

prevent or respectively to nake possible the stitch formati on expl ai ned
below. 10 Fig. 3 shows the exenplary knitting curves for the stitch
formati ons explained with the aid of systens S1 to S3 in Fig. 2, the
running direction of the needles 2, 5 being given by an arrow M Moreover
a continuous line 18 represents a curve along which the needl e hooks 15.1
of the cylinder needles 2 nove. A broken line 19 gives the course of the
slide tip 16.1 of the cylinder needles 21245 Finally a segnented |ine 20
shows a path al ong which the hooks 5a of the dial needles 5 nove through
systens Si to S3_ 1 % On systemS1, a row of a rib hose is produced simlar
to Fig. 2. To this end, the dial needles 5 are pushed forward radially
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 froma thread guide 22, work it into a

stitch and thus f{pLRed &l %&Q surface. or |a i.e. arib_hose 23
(Figs. 2 and 4). The corrpounc] Pt %’@%@%WW%P%’W% whilstghe pass
position. -12- IWWS%&W@W meﬂ&lze&eimﬁﬂly&med Rofe yvb;,ﬁdrawn pass
position, whil stsécg@n lg@e%gﬁﬁ)&sﬁﬁf}éh ém? d needl es™ 2 are .
initially raised i%ﬁong a pat ecti on &@%P??Ybl"héhﬂe
initially remai nstds tes 46, arq dipposed keilive thetuipper eﬂ};e dﬁcﬁ]mpﬁnelsimlp €) 6 sposed
bel ow t he supper mdg&dﬂec@mrqr Tl §1ed \%ﬁgks b%%ﬁ’g Sﬁgggr | e cylinder

I . Thus the needle hogks, 15. 1 ‘are opene Pl 2" s

,reached, such t HigFton W@ﬂsé&@@%ﬁp@dﬂb@a@%mppﬁ@maww can be

“inserted into i t24naarbeliRRnaeag # when MeSeB8h PR &S 4B 0w Ay Sloog 0
‘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.




"a path section 18.3 and sinultaneously 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

cl ose the hooks 15.1. In this way, the thread 25 is picked up by hooks 15.1
and worked into stitches, by which neans a cloth-face or |ayer 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 tHsed in system 83 along a path
section 15 20.4 which ends at a path section 20.5 corresponding to the tuck
position. At a slight delay thereafter, the needle parts 15 are raised
along a path section 18.4 wntil a path section 18.5, corresponding to the
tuck position, is reached. The ( slide parts 16 here still remain in their

| ow 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 central
region of the breast portion 15.4 in such a way-that they are also stil

bel'ow ol d stitchgs aﬁg@ t he b east ionsg 15.4 and forned in a
previ ous system Fﬁ er |tﬁggsogtﬂ8 ﬁo‘fne PJ}‘F replle ARy 1hwa télsed needl es
2, 5 may be sel etoewch phighgositiotdat memhoafsdatmﬁe\m@&e\fh&vezhem'ﬁfé &2s the
non-sel ect ed neqgh s heiRl aesg EUR=thro or pas &%smlon not shown. 25°
13- As in particular Fig. 8 Shows, Bh'Y es%ﬁ’é‘gﬁan sepddhpdiat s 15 are
rai sed into suchedleqy wma@ﬂtfpmmfmmmydum t&ﬁtﬂe@n@kﬂsﬁwd above

t he pl ane 50f thﬁlﬂbﬁbml‘ﬁﬁglogﬁ, qiﬁﬁe %?ﬂg e spaci.n On the
ot her -had the dls(aé needl es 3 pusﬁ or\;\a’lléhr%ﬁ'3f X g’f‘?ﬂ*lg ddt war ds
that their hooks®5318Figfq1 a%ﬁ) ?ﬂﬂé’erwmmlyhmhqdawdebf needl es 2.

= Ther efore the corssed, aBigl BBk, hwhich purpose the thread guide 14, also visible in

N

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



(cf. also Figs. 1 and 2) can be inserted sinultaneously into both types of
needl es, as Fig. 8 shows, which purpose the thread guide 14, also visible
in Fig. 1, serves. The needle pans 15 and with themthe hooks 15.1 are now
drawn down again 10 along a path section 18.6 whilst substantially at the
same tinme 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 position until the old -#+tches 27 reach the sections 15.5
of needle parts 15 (Fig. 3) which are |ocated 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 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 jhg . S continue to be drawn_away, are conveyed
al ong. pat h sectfhg'n b?'ﬁgg&gtéo%kaﬁ%t%?f%ﬁ%@d‘f FRIYRY system St KFig. 2)thy |
Therefore at t hedeseribedprocgssehcandetiepaed 8. 6, both the ol d stitches 27 and

| oops 28 of the newy inserted thread I1 are |located in books 15.1, as is
usual in tuck constructions (Figs. 10 and 11). Correspondingly, the dial

neea o2 5 o sowlew SYkaLARGY BN 1R, S | kB gl B goP 20 O
| ong thread | oop¥¥9% “a'P@eﬁP@B&B%PMi%b@mm coyespoveiingly in 4 ¢iggllahoses 23
~,and 26. Theen t hekmieingkrashide Aitheda Big dofibUpAH] J, by théldtameter of the dial 4
e  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



their basic position (Fig. 11) such that in a subsequent system S4 (Fig. 2)
the described processes can be repeated. Wat was explained with the aid
of Figs. 3 to 11 for a circular knitting machine having a |arge conb
spacing Ar, can be realised correspondingly in a circular 5 knitting
machi ne having a | arge conb spacing y, by the dianeter of the dial 4 being
selected sufficiently small. In this case, the dial needles 5 would be
formed as conpound needles. It would natdr-ally al so 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 conb
spacings x or y 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 the needle cylinder dianeter can easily be realised, which

corresponds 15 t 0 dt .0X. mhen neasured in the

ci rcunferential ﬁ%??@%@%%%%xgﬁ?gm?3“@@%@3??@&”& rogi2eefied dn other i nvention in

order to equip t9vmbingtiensthay thkseidescribed amcilustextadi t h nore than 48, preferably

at least. 72, knitting systens. The invention is not limted to the

descri bed enbodi nent but can be nodified 20 in many ways. This is true for

exanpl e for the needl e cans described wth the aid of Fig. 3 which can be

altered e.g. in that the needle parts 15 in systemS2 are raised to the

sanue height (e path section 18.5) as applies to system S3. Furthernore,

the designation "conpound needl e” is intended also to include nodified
fcorrpound needl es (e.g. US 1,385,929, US-Re 15 741). Finally it
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-15- goes wi thout saying that the various features can also be applied in
ot her conbinations than those described and illustrated. (:1 - 16- CLAIMS:
1. Gircular knitting machine conprising: a first needle bed in the form of
a needl e cylinder which has grooves for first knitting needles; a first
cam for controlling the first knitting needl es; a second needl e bed in the
formof a dial which has grooves for~ géond knitting needles; and a second
cam for controlling the second knitting needles, the two needle beds
fixing a vekfi rc@nNd a horizontal conb spacing (x, y) as well as a stitch
spaci ng (z)rl#£@ﬂ§rn the two needl e beds are set up to forma stitch
spacing (z) of at least 6 nun and the knitting needl es of at |east one

needl e bed dre Cirthlagknittingmackinp eomgrisiagfll es havi ng hooks. 2. G rcul ar
knitting machi ne according to, claim 1, wherein the stitch spacing of at

least 6 mmis achi eved iplrstieredinihotprm ofsrnesdlssalindeywhich haeeeoeves conmb
spaci ng (x) and ?Mtlhﬁ&iﬂé’ﬂa%&ﬂa@g needl es are configured as conpound
ullar knittrn

needles. 3. Circ g nmachi ne according to claim1 or 2, wherein
the two cans are so adirstqur fad codtedllibgthe firbikriitting hedddést t i ng needl es and
E E:i feﬁgggs kglr t(; i’ip?anggggg’l Sﬁeg&% bgg it?i!h% OIr‘I]Itl olf'gtcliC)al %rhticlljlchkas pg?(%vtels ?’cl;]r sleg:lor\llg1I ch
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.




above or respectively in front of the respective other knitting needles. 4.
Circular knitting machi ne according to claiml1, 2 or 3, wherein the second
knitting needl es are configured as conpound needles. -17- 5. Crcular
knitting machine according to any one of the preceding clains, wherein a

| ar ge nunber of knitting systenms (S 1 to S6) are associated with the two
needl e beds, the wdth of these systé%g“being smal | er 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 Rnitt CHGUARKRHRE machine assopding fhawsnonesof the presedingslajmsy e in

particul ar the i . i L [ 1% chi ne
contains a need|2ﬂ%§#§%é§@mgéfi ﬁgﬁgﬁgﬂ@§$§%gglggg%%ﬁg%£?§¥£ﬂ%&%y I 'nder cam
E3g , addi ﬁl <(:| 4) | \ni(vb I)ne?ﬁeubds tl(e&)riddlndfthgsdﬁyﬁienﬁ@&idg&l)nalﬁhﬁlbaﬂeﬁdbﬁe@y}%ﬂmde;

1) and the dial (4 i X avertjc and_a hgrizontal co spacing (x, y
and a stitch spad® by systpms REEBIC iogglet’%?eflﬁé’yﬁﬁ@‘é'rﬂl%?ﬁﬁr-t he needl e cylinder
(1) and the dial (4) are set up to forma 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 formof conpound needles. Fig. 1 ' '





