-1 - Method and knitting machine for producing knitwear, especially from
hard, inelastic thread material The. invention relates to a knitting
machi ne and a method to be carried but on said nachine for pr oduci ng
 kni twear which has stitches, especially fromhard, inelastic  thread
material, using knitting needles and holding-d0mn/knock|ng over sinkers
associ ated therewith. 5 The need for industrial textiles consisting of
knitted fabrics or produced from sane is everincreasing. This applies on
t he one hand also to knitted fabrics prqduced with knitting machi nes,
especially circular knitting machines, on the other hand to products which
are produced from hard thread naterials whi ch have |little or no
el asticity, such as for exanple .netal wires spun fromstaple fibres, 10
nonofil continuous wires produced -e.g. fromcopper, or brass, or the like.
A previously unavoi dabl e di sadvant age consists here in the fact that _
thread materials of this type can only be processed with difficulty on
.knitting machines and, especially at high processing speeds, frequently"
Iead to. the thread breaklng Therefore there has already been known for a’ -
- long time (DE-PS 516 317) a way 15 of providing a rib circular- machine for

.. processing ha&fﬁu}ﬁ , Jn which the .threads, before the actual stitch
““formation (si ‘tfi mmeﬁoepmdm@kanm, espeiciallg rfebinyhaidg s ent
- hol di'ng- down @Raphsk eE‘fals' nkers to formloops: This preformng
(prelimnaryl oop 5| n [ ng es place in that the knitting needles, after

pi cking up. the thread, are taken down.into an intermediate position in.
. order thus to'lay or puII t he threads: over associ at ed hlgh si nker edges

~St mul t aneous| ‘YheMrivenor Rlsites helatittHsShic dAlsed, in an i
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opposite directign-in order to carry out
the needl es aMachinnfaspsodusing knitweaF othiclvhasgtitdhies, especially from hard, inelastic

thread matenal using knitting needles and holdmgﬂown/hxochng—over smkers
assocmted therewxﬂl '

5 " The need for industrial textiles consisting of knitted fabrjcs or produced .from
same is ever- mcreasmg This apphes on the one hand also to knitted fabrics
- . produced with knitting machines, especially circular knitting machines, on the
other hand to products whic_h are ﬁrodu&:ﬁ from hard thread materials which have
little or no elas'ticit_v}, such as for eiample metal wires spun from staple ‘ﬁbres
10 . monofil contmuous wires produced -e.g. from wpper ‘or brass, or the like.
.' prevxously unavoidable disadvantage consists here in.the fact that thread materials
of this lypc can only be processed with dxfﬁculty on lcmttmg machmes and, |
- especially at high processing spwds frequently lead to the thread breakmg

| Therefore there has alread_y been lmowh for a‘long fime (DE-PS 516 3-17) a way
15 of providiqg_ a rib circular- machine for processing hard threads, in which the
threads, befere the actual stitehvformation (sinking the loops), are prefofmed over ‘




he formed | oops are transferred to the. knocki ng-over edges of the sinkers,
.&heréupon'the 3sual stitch formation takes pl-ace by a jarther t ake- down
solely of the knitting needles.. Set. agmzﬂn the advgntage of -t he
preparation of the stitch 10 formation which is nmade possible by the - .
“preformng and which is %gptle on the thread material, is-the disadvantage
' I ¢

" that neither t¥difinalypresent heldimecdosmand knogking-over sitkersioformflooge Thisned

Csti \ Ry - N9 \ . d. -The .-
or efor m g of vy anias (bieURady Bor il GRISRY Wk RitinEeelisansr 15
Fk):\?tflrnm ?rachi-pidsingdlp fbemrmeﬂhk&fu@ﬁ@ﬂﬁo(aﬁ-iﬂteragdﬁ% poRitRA; %e:ﬁﬁuéo 33
'735-C2).g The | ength of -gr ound- hread | oops can here be made adjustable™ -
(e.g. DE 41 2‘9“3&9% %‘?}Hlf QVeE agpogiatnd high sinker edges| Sivrubtansouslyewith!

i ng- f asd i pkers are-then pushed radially forwards
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' i nk an e taken down to  different. depths byt kni ttl_n. neédl es
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pr oduct i on - of . theilmityingoweatics. Kol gkt AR havRxtask! 68 Ind p%@aﬁml _of,me_eﬁgéh or
25 the like. In addition to this, nmethods and Circula nitting mac I'nes -
sui table hﬁr FIRLQRy W, sgpade possibiler byurthe DEfEﬁnmg__ @l iwhich (;wgenﬁ gtﬁa?ﬁg e
Wi th the so-cahle L AL |.gue and are di'stinguished in the -
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stitch formation, (couliering, |oop sinking). Thus on the one® hand use
of less steep prgdceds or the knitti ng needl es and sinkers is possible. On'3

The preforming of threads into loops is also generally known in the case of
15  knitting mhchines for producing plush goods (e.g. DE 31 45 307 C2, DE 40 33
735 C2). The length of ground thread loops can here be made adjustable (e. g
DE 41 29 845 Al) in that the ground threads are laid over special drawing edges
of sinkers and the sinkers are then pushed radially forwards tt;') different extents
with the aid of adjustable cams. On the other hand, the plush threads in the same
20 machine are laid over the upper edges. of ‘the sinkers and are taken down to
| different depths by the knitting needles with the aid of adjustable cams. This -
results in a comparatively complicated‘machine structure which-can admi_ttecily be
justified for the production of _ plush goods but would be much too expensive for B
" the production of mainly monofil kuitted goods produced from metal threads or
25 the like. | - | |

In addition to this, methods and circular knitting machines suita'ble.f(l)r carrying
out same are known (DE 33 11 361 A1) .which operate with the so;called relative
technique énd are distiﬁguished in that the knitting needles and holding-down and
I;nockihg—over sinkers disposed between them carry out movements in opposite
30 directions during the stitch formation (couliering, loop.sinking). Thus onthe 6ne

: hand the use of Aless‘ steep cams for the knitting needles and sinkers is possible. On |



the other hand, it is possible to work at greater speeds w thout there
bei ng the danger of thread breakage. In principle, therefore, such
circular knitting machi nes should also be suitable for the gentle
processing of inelastic threads. Mreover the additional advantage could
be exploited that in the relative technique there is the possibility of
formng stitches of differing Iengtl‘?s according to requi renents and/ or
undertaking patterns (DE 33 48 030 C2, DE 34 33 290 C2, DE 39 28 986 C2).
However, set inst. this js the disadvaptage that, knittjn chi nes of
this type . %Otﬁ%t% Makd pﬁ’(%%@? T Fyprealst %’F%‘Er‘ﬁl &u%]?erettf‘i’@gtﬂ?ﬁdéﬁ%é‘r’?nt o | oops.
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thread matigiiiihe dRRdvantddl thitiAGi¥BERhRAE Yhic Rypeldd nBf RXledRekinid by knitting
needl es and hol di ng- down/ knocki ng-over sinkers associated thérewith, said
met hod corfrefPripgithfdhreess MBMoARs- st eps: rai sing knitting needl es at
knitting systens provided for this purpose to pick up threads, taking down

the raise knj.tting needles into an internmedi ate positiqgon in order to
preform t éO%FJd% o phig P Atsthe fsghsrcal prablemrdsrlyng She RIpSSRY 1BESREC O f

pr e- sel ectieth hakgtirsnethraddomheikiginzheachine taFRRS sfeyies désaMedgnidawn t he
knitting ne osition into a | owernopst position

es from.the interned gte

and rai si r?&ga?rl’l*ueeﬁ)%ipﬁ%g?‘gg’i‘ﬂ%hgmﬁit%%@f"iﬁo"r‘i’ﬂ it SEEEEisPEERE M 0. A second
aspect of thrhgl paieseted, kniswti wiicphs\stiths o didRidhg langhsmehif Reuiralr  pr oduci ng
kni t wear %Iowth_f})géen%gl tches, especially froma hard, inelastic thread
material, containing: a support, in which knitting needl es and
hol di ng- down/ knocki ng-over sinkers are disposed alternately beside one
another, and at |east one knitting system which has a

A first aspect of the present invention provides a method of producing knitwear which

has stitches, especially from hard, inelastic thread material, on a knitting machine which

is provided with knitting needles and holding-down/knocking-over sinkers associated

therewith, said method containing the following steps: raising knitting needles at

knitting systems provided for this purpose to pick up threads, taking down the raised

knitting needles into an intermediate position in order to preform the picked-up threads

over the sinkers to form loops of pre-selected lengths, and forming the stitches by

drawing down the knitting needles from the intermediate position into a lowermost

position and raising the sinkers in a direction which is opposite thereto.

A second aspect of the present invention provides a knitting machine for producing
knitwear which has stitches, especially from a hard, inelastic thread material, containing:
a support, in which knitting needles and holding-down/knocking-over sinkers are
disposed alternately beside one another, and at least one knitting system, which has a
raising cam to raise the knitting needles, at least one thread guide to lay a thread into the
raised knitting needles and a stitch-formation section with cams, by means of which

opposite movements are assigned to the knitting needles and



raising camto raise the knitting needles, at |east one thread guide to |ay
a thread into the raised knitting needles and a stitch-formation section
wi th canms, by nmeans of which opposite novenents are assigned to the
knitting needles and 3a sinkers, in order to formstitches fromthe laid
threads, characterised in that the knitting system has between the raising
cam and the stitch-formation sectior?a speci fic drawi ng- down edge draw ng
a raised knitti ng needle down into an internedi ate position to formthread
| oops over . hes Due.to. th ntion it is for the first
tine to cofibrne™ °F1 é?gfvlghstt’g&%ssﬁ%? fre %e}i“’r?fisr’léi]?aiac 65‘6‘38 8] ﬁﬁkﬁlﬁﬁ iren the
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achi eved n t he ntio r eQv with.sinple constructional
means andqgﬁ%ﬁg% ‘gffmg%argisﬁdgmgg?%rbeﬁafgg mto mtr{m(e)?lat? he stitch length or

t he pr odugtosition, &f fogothsdad loops arr thasitlersns such as are possible in particular
using the three-way technique (knit, mss-knit and tuck). Critical for
this is that according to the invention initially, if required, a pattern
i s under t dRento thiénveniion d istpieesithe &irithd At fimk dogomgna e gvantdgessofb| ace and
final |yt Reerfdibirg fhob QRITRE AR thiSlahhydehCor' il BLANE oRENNGHELL STryscarri ed out.
Furt her advantageous enbodi ments of the invention arise fromthe

subor di nat@meinafiars is arhigvedngeserding t sthge §upition dmorpoy e Hithr sigwteai | bel ow on

t he basi s @hstapias MR mddvittdidotcBoif® BptisAR tal oo drithd Jﬁ?chqsrcg@manyl ng
drawi ngs. These show, FI%& 1 a schematic axial section throu a circular

knitting riBtROARtaR oh FensERstipn Pates Suph, an e gissitts gsparseulan ysigg e out er and an
i nner Vi ewhreé-@apeetiniqte (Whit, @fss-Boikahld il OCrR sl terthB fis thdt@ccoRlifd toenel ar knitting

machi ne accor di n .. 1, together w t h a t of the knitting needles
and hol di d&"%‘&%‘ﬂﬁﬁ@’ckﬂ’%ﬂ“}rcﬁ?}é‘rpaggﬂ Reprerakey aﬁ)‘éwh%lm‘é‘}%’é}ﬁﬂ gap
sinking takes place and finally the stitch formation using the relative technique is

carried out,

Further advantageous embodiments of the invention arise from the subordinate claims.

The invention is described in greater detail below on the basis of embodiments



Fig. 4 a schematic and enl arged vi ew '6f the needle and sinker tracks. .

arising in a J knitting system according to Figs. 2 and 3; Figs. 5to 1_5

- schematically, the relative positions of the knitting needles and 10
-sinkers-during a knitting process at the poi nt's designated in Ficg. 4 by |-I

. to Xil--X1; EI@%S 16 t.o 18 schematically, the preform ng of thread .l oops
~having a ni ni imeehjanctiog withthe A&olpah y 9to 21 - ..

- schematically, the stitch formation u5|pngﬁtﬁ gfa:)dr’i\g éorrrflevhgbe?%h}g’%id -f-" 15
.1 oops accor di ng to Figs. 16 to 18; Fig. 22 schematically, a stitch
formation with_all the knlttlng needf es present; and Fig. 23

" schematically, Fignd prishemetioaxiak section throoglpa pitilar Raittihg HAERhO e E‘dlilg '
Wi th each four&lglhpé&ﬁto ng needl e present. The basi-c structure of rcuI ar
knitting machi ne. according to the invention.is 20 shown in Figs. 1 to 3. .
_in the exanple of a circular kni tt| ng nmachi ne and .an . enbodi nent which is _
currently held to be the best one. "~ The cirecul ar knitting . machine contains -

a support 1, fBg sezaﬁ@bmlﬁ&r%ﬂ% eedI e_.an SI nker, 5 cylinder -
< whi ch has axi al Igy paral |l el - guides in gll i Fesp%ﬁﬁ GH’> g syftemief the

kni tting tdol scirqularenittivgrmadhiten aédokdigy m@ﬁ%eﬁ tggéfﬁgf W@L&&fr{ﬁ%m&el to

‘especi aIIy | at nee ar.e npunt ed so as to acea

the axis -of th‘gegg &t““ dingd TRvafkngskie-aversiokers uised by wpyostt exhmipte; pr ovi ded
Wi th additional axi aI |y parallel 5 -guides, between which custonmary

_hol di ng- down/ knocki ng- over sinkers 3 are. nounted. .The sinkers 3 are _
" “rount ed so as |l e, parallel to the axis. of the support 1 and
' ican nor eover CI; re ou o gg%‘gg P@E%ﬁdylﬁw‘ﬁl epslihandysinken-tracks tarising iarssel y -

g,nd radially Vhﬂﬂﬁng@yﬁemtadcbﬁﬁﬁég)p €9 %{‘ k3ers 3 are disposed at the same.

-Spacing as the needles 2 in the carrl er but are staggered - '

o Fig's. 5 to 15 schematically, the relative positions of the lcmttmg needles and
10 sinkers during a knitting process at the points designated in Fig. 4 by I-I to XTI-
XII; |

Figs. 16 to 18 schematically, the preformmg of thread loops having a minimum
and a maxnnum length, respectively, |

7 Figs. 19 to 21 schematically, the stitch formation ‘using the preformed thread
e 15  loops according to Figs. 16 to 18;

Fig. 22 schematically, a stitch formation with all the knitting needles present; and

Fig. 23 schematica]ly, the production of float loop patterns by forming stitches
with each fourth kmttlng needle present. '

| 'I'he basic structure of a 01rcu1ar knitting machine according to the mventlon is
20 shown in Figs. 1 to 3 in’ the example of a circular knitting machine and an
embodiment which is currently held to be the best one. - The circular knitting

machine contains a support 1, for example a conventional‘ needle and sinker



10 with respect to the.needles 2, such that in each case one sinker 3 comes
tolie between two needles 2. The suppor t 1 is.supported in a nachi-ne
frame, not shown in greater detail, on a @arrier ring 4, and arranged with -
its axis coaxial with a machine axis which is not shown but. is vertical

here. The carrier ring 4is nmounted so as to be rotatable 15 together with

the support 1 atylinder luhichnbhg M?imaélg dbdiis £ Wfbidr re%Eo(ri:l\(;f[ dSWSWn h‘%hl ch -

" outer toothed rjn 5Wh|ch .engages with riving pinion;
" can be made to THFRELORK 1B thy form efjenittingf neetites @i for ekampleD hibdel &
- I'n a fixed car rjegfjek i cur .base ate?on whi ch .a stat’i onary
- cam housing 8, suféoﬁ% Nire %’%&ﬁﬂ’& pﬂ“"l“@"rﬂ?ﬁﬂ EPthF@thmfstheauppmutt ng
.8 are 20 secur dd B pp&Y, re‘g&brﬁrmejshgpo&bl ,g\/@,lrﬁ,ndwgﬁﬂ{t ot é,and
ese cans coope

| expl ai ned. Iu{ %11 ter det a|I further on, =
radially outwar ‘f;’ stlstgmm (hbldlhg—dnemﬂteeklﬁg@vef QRS ng{-é/ 14

" ‘and 15a, 15b ofgg | t arra ment according-to the :
.so-called relati v‘gﬁﬁcgﬁ?qﬁg %33 g‘% 't"ﬁﬁ@ displageable parallebtostha lagiss 3

can carry out rwv&eem;@opﬁnahh(elcahombf@vgp Ougﬁht?)&hﬁogmé}y hnl@ﬁg@' te

" directions for the ur pose of -form ng stitched wth.the al
14 .and cans 9, nf%‘?*"e&%#"eﬁ? y andhiradiglip witin respeaddietreton e SMARERS 13egke

radially W|thr t .of the butts 15a, .15b- and

cans 11adofé1b @E%eﬁ%r es@&%ﬁg ]ﬂé?w d@%mlh@gﬁeﬁm&gatﬁdty :

of "hol di nd0devivitsresfect30 thbinebdles 2, SHPHat r

- means of suppoti)ts 17 and bear a 6 thread gﬁ?&g ring @gl?fe(gn‘{ ,&fht‘?ﬁteead
" gui dés 19 hang PBOVGRD 1P Beedles 20f which threads, not shown, can be: supplied

(1 A a manner known per se to raised needles 2.. Crcular knitti ng machi nes
“of this type are generally. known (e.g. DE 33 11 361 : E

The support 1 is supp_orted inl a machine frame, not shown in greater detail, on a
-carrier ring 4, and arranged with its axis coaxial with a machine axis which is not
shown but is vertical here. The carrier ring 4 is mounl:ed 50 as to be rotatable
i5 together w1th the support 1 about the machine axis and to this end is prov1ded :
with an outer toothed ring 5 which engages with a driving pinion, not shown,

which: can be made to rotate by a dnve motor of the circular kmttmg machine.

In a fixed carrier ring 6 is secured a base plate 7 on which a statlonary cam
housing 8, surroundmg the support 1, is mounted. To this cam housing 8 are
secured cams. 9, 10 and 11a, 11b, .which face the support 1 and are explained in
greater detail further on, these cams cooperating with radially outwardly
prOJectmg butts 12 of the needles 2 or respecttvely 14 and 15a, 15b of the sinkers
3. Here the arrangement accordmg to the so-called relative technique is such that
| the needles 2 and the sinkers 3 can carry out movements parallel to the machine
25 ' axis but in opposite directions for the purpose of forming stltches with the a1d of

butis 12, 14 and cams 9, 10 Moreover the sinkers 3 can in addition be swivelled

radially with respect to the support 1 by means of the buts 15a, 15b and cams.
11a, 11b.

Furthermore the circular kmttmg machine has a plurality of holdmg devices 16

30 WhICh are supported on the carrier rmg 6 by means of supports 17 and bear a



5 ‘a-md DE 39 28 986 C2) and therefore do not need to be explained in-
detail. As Figs. 2-and. 3 show in particular, the needles 2 of a circul ar.
knitting nmachine according to the inventi6n, each have a butt 12a, 12b, - -

12c¢. and 12d,

hereinafter described as the selector butt, in each of four

- planes - Iylng ‘the orie above the other. In a central plane each needle. 2 is
“mor eover - provi deigaduide ging 18; froen whidhetheiadafuidss 199565 b, By nLeQﬁf Eﬂvh}c'hng |
ni
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system prefera q{?
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I Ng
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Qervihg to sel ect the needl e 8a and an adj acent second

segnent 8b serving to formthe stitch, the segment 8a being arranged in .
ment 8b in the direction of rotation of the support 1 (arrow v.
in Fig: 3). 15 As can be seen fromFig. 3, segnent 8a cooperates in
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segment 8b serving to form the stitch, the segment 8a being axranged in front of
segment 8b in the direction of rotation of the support 1 (arrow ¥ m Fig. 3). -

i sty Sk

As can be seen from Fig. 3, segment 8a cooperates in particular with selector :

| butts 12a to 12d of the needles 2 and for thlS purpose has, instead of cam 9 in

o

20

.. 25

30

Fig. 1, four needle tracks 21a to 21d lying the one above the other and formed by
cams. Needle tracks 21a and 21d are raising tracks and are each delimited from

- below by a raising cam 22, which lifts needles 2 with the selector butts 12a and -
12d into a completely raised knitting posmon Needle track 21b acts on the |

seIector butts 12b, is delm:uted on the lower s1de by a ralslng cam 23 which lifts
associated needles with selector butts 12b i into a tuck p031t10n and is also a raising

track. Needle track 21c is a pass track (run through track) and has a cam 24
which guldes needles 2 with butts 12c In such a way that they remain in a pass or .

. miss-knit (non~kmttmg) position. In the region of the knitting butts 20, segment -

8a has a recess 25 which is so big that the knitting butts 20, set. independently
thereof, remain uninfluenced by which of the selector butts 12a to 12d the

assoc1ated needle 2 i 1s ever provided with. Moreover the needle tracks 21a to 21d -

end in the direction of the arrow v in each case at a he1ght which lies above that

_ height -corresponding to the pass helght which they have at the beginning of



| t transfer of the:

; Fi 3 shows. This serves .the correc

'iﬁ??’?ﬂ]gBanegzl esgz when changing from segnment 8a to. segrr?e?';\L 8tk)m ﬁagggnt 8b
"'has according to Fig. 3 a needl e track 26 assog![ ?E)ﬁda\c/ﬂ E)I ! ng oot 2ga by_'-‘
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gut gsff?stTglrzw: ng-down. or prelimnary |oop sinki ng cam 27 and t_rll_en ]E)Iyrgt
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g:udes the associated knitting needl es 2. vmth 10 their knitting
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According to the invention, an eccentric 29 (Fig. 3) is associated with the
15 drawmg—down cam 27a, and is secured to a pmﬂe 30 passing through segment 8b.
| At an end of the pintle 30 accessible from the outside of segment 8b 18 secured an
adjusting knob 31 (Figs. 1 and 2), with which the first" drawmg—down and
preliminary loop smkmg cam 27, and with it in this embodlment the drawing-
- down edge 27a and the holdmg edge 27b, can be dlsplaced upwards or downwards

parallel to the machine axis (arrow w m Fig. 3). The second drawing-down and

,,,,,

LA

final smkmg cam 28 is on the other hand preferably arranged statlonary in the -
circular kmttrng machine accordmg to the invention and therefore cannot be
| adjusted. It contains, when viewed in the dlrectlon of arrow v » preferably first a
drawmg—down edge 28a, only indicated in Fig. 4, which merges towards the end

25  of segment 8b into a ‘substantially horlzontal ‘'section 28b and thereafter into a

somewhat rising section 28¢, which serves to loosen newly-formed strtches

Moreover it can be seen from Fig. 3 that the needle tracks 21a to 21d and 26 are
formed as far as possible as closed needle tracks by counter-cams which stand
' Opposite cams 22, 23,24,27and 28 at a Spacmg which corresponds substantrally

30 to the height of the res;)ectrve butts 12, 20, in order to be able to gurde the needle



Moreover it can be seen fromFig. 3 that the needl e triacks 2la to 21d and
26 are fornmed as far as possible as cl osed needl e tracks by counter-cams:
whi ch stand opposite cams 22, 23, 24, 27 &nd 28 at a-spacing which '
corresponds 'substantially 30 to-the height of t he respective butts 12, 20
in order to be able.to guide the needle 8  butts 12, 20 rellably and in a

:-practically pob¥its 12 2R reliablheswhina pmen@allylm:hltﬁdé&ﬁﬁi&er@{reﬂ E@ E)Q&is
Mor eover the cgf, %fpgg plgl 24 ar preferably secured to segnent ]
‘an easily exchangea b oreé’(ye’f c"d#‘??%sr w andh A4 age préferablyssogicdted
with the butt ssegineant 8iependeash e S.According to

. Figs. 1 to 3, as well as being %%k\(/:l dea v tlhg%ﬁtt 1'%"‘%1 fifferent camg, can e
" sinkers. 3 are 3segated swith the betesd12vin dependenﬂeam iheaidsited phikéth. i n customary

manner - has a knocki ng-over .edge 34, -a throat 35, 'intended to encl ose the .

stitches, ~and an upper edge 36 which is fornmed on a sinker portion '

dellmtlngthe worgatt&'t: m above. 10 The butts 14 of the sinkers 3 _
descri bed Del cheerding o, rtésb f‘fé %U@Béﬁsdlemg pmtviibd widgbaits D4 a6BI5EeHRENt |

8a.-w th a passthérsiskers3 %Ié} qli% a. ho ontal .pl.ane. and [eave$ the -
sinkers 3 uninfluenced. In t ere d5‘1Ei eéﬂ‘ea@tﬁ%wbtfbsm QWM? is

- initially contfmred bpyaXupckiok-over £8 3&%‘%119 n the
“direction of af oW v sh rt#gg eforege(rstB po”ﬁfbagtgs I C e{lh éi&&ldﬂ tgﬂbeé 27b
ends. - 15, - Cormiini CotHPig e&ﬁ isfernedon 38inksr portionalelinitig ﬁt@‘ﬂn‘oﬁmii?g

which is deli nnnt,lgchbo{,,gom bel ow by a raising cam 40 and lies in the :
direction of arrow v substantially where the draw ng-down cam 28 has its

sdrawi ng-down edge 28a (Fig. 4). Adjoining the raising cam40 is then
kfrnally a track section 42 formed by a continuous run-through cam 41,

hi ch secl® on The biitespDs of tidl inkadts, h | oop sinking cam
28 has its horizontal section 28b. Qiekéh%%e%&agmls bzutts cooperate in the

region of cam segment 8a with a pass track 37 which extends in a horizontal plane
and leaves the sinkers 3 uninfluenced. In the region of segment 8b this pass
track 37-is initially continned by a track section 38 up to a point which lies in the
direction of arrow v shoitly before a point at which the holding edge 27b ends.
IS5 Communicating with track section 38 is then a track section 39 which is delimited
from below by a raising cam 40 and lies in the direction of arrow v substantially
where the drawing-down cam 28 has’ its drawing-down edge 28a (Fig. 4)
Ad_]ommg the raising cam 40 j is then finally a track section 42 formed by a
B ‘ continuous run-through cam 41, which sectlon 18 dlsposed substantially where the
A0 20 loop sinking cam 28 has its horizontal section 28b.

According to the invention there is associated with the raising cam 40,
analogously to the drawing-down cam 27, an eccentnc Wthh 1s pot shown and -
which is secured to a pintle protruding through segment 8b. At an end of the
_ pintle which is accessible from the outsxde of segment 8b is secured an adjusting .
25  knob 43 (Figs. 1 and 2), with which raising cam 40 can be adjusted upwards or
downwards parallel to-the machine axis (arrow. w in Fig. 3). Cam 41, on the
other hand, is disposed fixed. Moreover it can be seen from Fig. 3 that the smker ‘
tracks 37, 38, 39 and 42, similarly to the peedle tracks, are formed as- closed
- tracks preferably by correspondmg counter-cams. Here a portion of segment 8b-

30  formed by the track sections 39, 42 on the one hand and the second drawing-down



~cam 28 on the

" stitch-formati as abeed b0 the sEL et %ﬁg@?&aﬁ$é}gﬁq%§g ot '.;8131;.1253;;5&3& to

i Nt i ' ‘there i P Wi th-the raising tam 40, . -
rding to the invention there is associated wt! _ _ |
Q(r:];?ogougl y ta the draw ng-down cam 27, an epCﬁntrrrc W{n gB I,SAt ng% Zﬂgwnof and

which is secured to a pintle protruding thrpugh segnmen ) an
\t/\ﬂlec pintl'e which is accessible fromthe outside -of segnent 8b is secured

~an adj usting 25 knob 43 (Figs. 1 and 2), with which raising cam 40 can.be-

: . - | dnEhia lophed-NE machi ne axis (arrow. win
R uSLs T oo oot ot 28 duhe s nll % Hecbiibsd i wowihalow asahe be

Fi 41, .0n . the. r ) g
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: - bly by correspondi ng
die tracks, are forned as closed. tracks prefera _ ndi
Egﬁh?gs—cans. Here a portion of -segnent 8b 30 formed by the track sections

' i NQg- - 9.- final |oop sinking
' n the-: hand and  he second draw ng dovvn 9 or fina _ ‘
oam 25 on g?%eﬁ“‘%fr@??@m@égéﬁglﬁw 8inthe meedle tedcky285 td PRI are, where there

tracks 2la to 21d are, mhgre t_gre_ . _ _ Y ahe o
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' t e.any collisions durin _ : :
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Toa, 150 of the srakers Btoad: AXBas B8 (PESNeRRORPt buek Sldcooperate w ih

" 15a, 15b of the sinkers : ;
“the associated swivel cans 1la, 11lb (Fig. 1) and for this purpose are

(.;)éf erence in t K
s

i - [ ks by segnents 8a, 8b. Since the radi al
gui ded 10 al ong corresponding trac _ : _ . tho
Bocunent DE 3628 066 a0 o rny SERUSE ddcafiohRetoft & aviun s, Bpoperate
docunent DE 39 . ) : 'S ;

s &@Bja&ﬂm&m $wgivelodanishid a, d16¢FRS ) %n@ffoﬁt:ﬂ_g p?fréossgr&%% shided
dppl i cati-qo andiofe@hak %ngg]eﬁ_gr i %t ion of cans | 1la, 1 Tb~1s™di e
with. 15 The varl NS coér@on cks by $egmentsca, 1Rbd Since dhearadielipivioting JTaHE '
are so siokers 3 thereby caused is known inter alia from the document DE 39 28 986 C2, -
| - that document is hercby incorporated by reference in the subject matter of the

disclosure; of the present application and a detailed description of cams 11a, 11b
is dispensed with. '

'- 15 The various components of the described circular knitting machine -ére S0
“configured and so arranged relative to one another that the operating manner
described below with the aid of Figs. 4 to 15 is possible. _ |

In Fig. 4, a knitting system formed by segments 8a and b (Fig. 3) is shown
schematically and on an enlarged scale. Indicated first of all \#ith continuous lines
20 are those tracks 46 to 48 on which hooks 2a of needles 2 can be guided under the
control of cams 22 to 24 according to Fig, 3. Furthermore, indicated with a
broken line is a track 49, opn iyhich the knocking-over edges of the ‘sinkers 3 are
guided under the control of tracks or track portions 37, 38 or of raising cams 40,
| 41, according to Fig. 3. The movements take place here on the ope hand in i:he |
25 direction lof arrow v and on the other hand in the direCtion of arrow w which is
perpendicular thereto. Fipally in the uﬁper region, a track 50 of the sinker heads
33 is indicated which are swivelled by means of butts 15a, 15b of sinkers 3 and
cams 11a, 11b according to Fig. 3 radially with respeét to the machine axis in the

.direction of an arrow X



configured and so arranged rel ative to one another that the operating
.~ manner .descr.ibed below with the aid of Figs. 4 to-15 is possible. In Fig.
.4, a kritting systemforned by segnents 8al@nd 8b (Fig. 3) is shown.
schematically and on an enlarged scale. Indicated first of all wth
continuous |-ines. 20 are those tracks 46 to 48 on which hooks 2a of needl es

2-can  be gui dedt iriaisially esureatt that 2 ehisiaa B2 fsGsdd

Furt her nore,

ine is a'tré%%f%éﬂi%ghf?ﬁﬂgr?“gel%%f'
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tracks or t,r,aclsegﬁéﬁtigar&c%,ing’s‘ﬁ) he §i1 ‘%‘?F‘%Ingg cang 40, 41, accor

Fig. 3. The novenents take place -here
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C

per pendi cukar o.. Finally in the upper region, a fr
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15b of si nker slide ANY ingHpt : ccordi o Fig. 3 radially with =
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‘the needl es-f opbsiter kg s SLIGH tthey are raised initially up-to a
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slide 10 bel Agaithby deeolidrstitdhas.ches 2b onto the needl e shafts, so that the.
new thread 51 can enter the open hooks 2a on passing the thread guide 19.

Due to the partial

52, the tongu_eﬁeéli)esare cl osed
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2 now reacﬁ the region of the first drawing—doWﬁ and preliminary loop
sinking cam 27 and its holdjng edge 27b (Fig. 3 and Fig. 4). | If the drawing-down
C@ 27 is set by means of the eccentric 29 in its highest position, the needles 2
then follow a track 27b1 shown in a dot-
VIH in Fig. 4. The drawing .

dash line between lines V-V and VIII-
7 -down edge 27a is here practically ineffective such
that the needles 2 substantially retain their intermediate position which is clear
from Fig. 9 and is present when they reach the drawing’down. cam 27, and the

thread is therefore drawn only with comparatively short loops 53 over the upper

. gdges 36 of tﬁe sinkers 3. (Fig. 9 and line V-V in Fig. 4). If, on the other hand
+ the drawing-down and preliminary loop sinking cam 27 is in its Towest position,

then the needles 2 follow a track 27a2 - 2762 represented in a continous line jy

- Fig. 4, by which means the new thread 51 is drawn over the 1_ipper edges 36 into

comparatively long loops 54 (Fig. 10 and line VI-VI in Fig. 4). ‘Naturally all the

possible loop lengths between Figs. 9 and 10 can be set continuously by means of

~ the eccentric 29.

Later on, the needles 2 remain in the intermediate positions shown in Figé. 9 or

10, such that the p;eforined loops 53 or 54 remain substantially uninfluenced until

they reach fine VIII-VIII in Fig. 4.

f;:J withdrawal of the needles 2 along track section,



©again 'by the ol d stitches: Needles 2 now.re_ach the region of the first -~
~dr.awi ng-down and prelininary . |oop 15 sinking cam 27 and its hol ding edge
. 27b (Fig. 3 and Fig. 4). If the drawi.ng-doyy cam 27.is set by neans of the
.. eccentric 29 in its highest position, the needles 2 then follow a track .
. 27b1 shown in a.dot-dash |line between lines V-V and VIII- VIII in'Fig. 4.
: The draw ng- dowRoegldp fidf@ailme RISV -AGLIGRLL Y, d neffectjve such that the.
- needl es 2 substgaati al ly retain tﬁ‘élﬁrﬁﬁn e'?FFé‘éPHgé’ {_&B“sbﬁ‘imgcﬁ, there ksear
.20 from Fi g. 9 Bffipllysoutyaudly direotedrswibelling ¥ afe tshifefl Wi afgwg cam.27, and
“the. thread is %ﬁrﬁi?élﬁﬁd&g%ow wi.t h -conpar ati vel y’ shor- P 088 Her
‘the upper * edges 36 0; e 2§14 etiiVasdy; rthig being:natised ey ¥-dénimom b&tior b ﬂ% :
on-the other hasvdyel tiune 1daawsp Gnd Wva . Rr L1 7, paLy Loop sinking cam 27 is
in its.|owest ppgg‘iétei on,. -t hegd.t he \g@:‘é‘ -{ngﬂzﬁfoﬁhg\%‘é‘ r &sia pesult of thizpthe -
. represented’ in Wy preformed deopsnS2 or Bidslidd, ,—Qauﬂ\ﬁ;r,lp I]E{Tal% the . .new,
. thread 51 is dgﬂ}g&]f&\/[%;fthe u . _edges 36 i r]tg.o co gp.a |vg§§’efgﬂéesl %ps
54 (Fig. 10 and -l ne N8, 'e{é‘.‘mﬂﬂquatsmlﬂng)yoatd thetimocHag vt &ide9aq -
I'engths bet weemwikinkers 3, s8#dindGhe afidie .continyousl y by means of ~ the
‘eccentri.c 29. ter. on, the %eedl ggcﬂ O?@%%?%%‘Wﬂﬂ@? ed btadpesdtinons
shown in Figs. of! fogdhqmglgmoﬁlhmax.mg, Pigefgor med | oops 53-or 54 remain
substantially uninfluenced until they reach line VIII-VIIl in Fig. 4. 11 .

Roughly froma line VII-VII'" "and until reaching a line IX-1Xin Fig. 4,
|y dirtected swvelling of the sinkers 3, which

there is a radially outward
up to then havgm‘ﬁlé%’ﬁo@wm% reedlesaiand Isinkensvibetiter th@!sﬁtcﬁ%ﬁﬂatfo%“&%ﬂ p \éf a
_conmon actlion. caMfseshiént 8%"""’04@& Bg%/t > éf ety sV ITESTEL el Bx. 38 4. e o
AR R Gl dyubgeibiy oot
gfadually fro 3 040 apdeq ( " PAS 2 Confequince of this. o the "
- sinking), ont oo}lehﬁan@&cki_ ng- over ed.gesfa%ﬂ:%' 3 A% congqulence of this, on the -
_ ‘ e sinkers 3 are raised in an axially parallel manner and on the other
hand @e needles 2 are taken down in an axially parallel manner, and thus the old
stitches are knocked over thg'newly-formgad loops 53, 54 and new stitchés 55, 56
15 | (Figs. 12 or 13) are formed (fmal loop sinking) unul rﬁughly the line X-X in Fig
4 is reached. In order here to guarantee good shaping of the new stitches 55, 56
the raising cam 40 is adjusted by means of the adjusting knob 43 (Fig. 1) in as
precise a manner as possible, so that the combined drawing-down and raising

movements of the needles 2 and sinkers 3 correépond_ as exactly as possible to the

20 length of the loops 53, 54 set during the pijéfonning process (Figs. 9, 10). Thus

_ ) for example during the final sinking of loop 53, a comparati{fely low raising
' | _exght.is sclec_tf:d for the raising cam 41, such that _the sinkers 3 are guided along

@ continuous track section 42a (Fig. 12 and line X-X in Fig. 4) whilst in the finaf

2. . smking of loops 54 a large raising height is selected corresponding to- a track
25 |

,Asectio'n 42b shown in a broken line (cf. Fig. 13 and line XI-XI in Fig. 4)
Thereafter the formed stitches 55 or 56 are slighﬂy relaxed aloﬁg track Asection
28c of the needles 2 (Figs. 14) such that the needles 2 can assume again their
initial posniqns as a; line I-I of Fig. 4. The sinkers 3 are also guided back .into
their initial position at the end of the knitti e XT '

_ :  al e knitting system (Fig. 15 and line XTLXIT ;

o : (Fig. 15 and line XII-X1I in

Fig. 4), which position they had also assumed on-running into the knitting system

(line I in Eig. 4). The type of stitch-formation described can ‘therefore be
repeated in a subsequent. knitting system. |



of si hker.s 3, serving.the sti tch formation (final .|oop sinking), as is

| ndi cated in i or the stitch-formation
: - 2 and si‘nkers 3jgnter , : '
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"section of
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S a subsequent. knitting system
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ted_

sinking after the transfer of the loops 53,' 54 to the knocking-over edges 34 of the

 sinkers 3. Here the combined axially parallel movement of the peedles 2 and

sinkers 3 should be so selected that during the stitch formation the same spacings

x1, x2 are produced between the knocking-over edges 34 and the needle hooks 2a,

as between the uppér edges 36 and the hooks 2a during the _'preliminary loop

sinking. Here there is the advantage that the stitch length is also fixed by a single

- €am, namely the raising cam 40, Although there are also other possible ways of

dimensioning the loop and stitch lengths, the described solution is preferred

.because it can be realised with comparatively simplé constructional means and

' Becat_lse it makes pbssible comparatively simple and. rapid adjustment by the

Operating staff,

As Figs. 3 and 4 show, selected needles 2 can also be influenced with the aid of
cams 23, 24 in segment 8b, such that they pﬁss in Fig. 4 through the tuck or
miss-knit track 47 or 48. On passing through the tuck track 47 (Fig. 7 and line
ULII in Fig. 4) the needles 2 also pick up the thread. 51, such that the
preliminary loop sinking is carried out in the same way as described above. On
the other hand, on passing through track 48 (Fig. 6 and line TI-I] in Fig. 4) the
thread 51 is not inserted into the needle hooks 2a but laid over the relevant sinkers



E 0 i i i nking according to the invention is
The type of prelimnary .loop sinking accordi >
(1:I2ea-rr -?n yBarticgl ar fromFigs: 16 to 18. Here Fig. 1|7:.-sh0\év)s ;Eg Fig. 18
relimnary sinking of the short |oops 53 j4cf; al so Fig. L) and Bl .ng 8 .
I[s')hows the formation of the long toops 54 (cf. also Fig. ')h " spdcing of
- measurement xl or respectively x2 which is 5 determ neg Eg-tZae olpdi 0ot he.
| oopePs! S0 el s 2 A of ke U8 JOSRALE palER i usinl Dot Bl
ops 53, 54. The maxinmum/| o g ; lig
g {'ﬁgp;ogi tion oflr'}f%gieowgcfgﬂedl@t%et&hgmrofgt?dr?ﬁg%&ﬁgﬁsagi%tﬁlﬁ%tlggp
i g wn auring. _ ) ) - s ;
'gggﬁ 521'? \?/:fcﬁr% hey  stilTrenmain -arrang?ﬂ in ;gea_olngwsy[}gzﬁsmbpgrggo,; gr i
5@ L t knocked over since otherw _ _ _
;P?ngsfelhlghnoadvantageous manner, the |loop length is noreover fixed by a

- gnale adl st ctbecospacnm el ksl B S 00 01 LT 00
 proces? of 8 e el o s, et bt g g IEW QTR
- ;gl EPFkaS?SI Pg?mnﬁ_?égmdﬁéegc%&vo _'irﬁgmuegesgivafm@bmkgrs%i?ggp%?@%%cg
selected that ducizg fkdggtgﬁsf %%@%?f%%gﬁﬂﬁ%%aﬁge%ma&@%J‘d ~
b ' i Uy oottty om0 B kBT,
by trole ot A A ki ok evmafin |
‘3;2§:. Egzigg: 5gﬁﬁiﬁgﬁ%r@£ﬁ%@3§% ' ek?g ang isflistinguished by the fact

“Eonpar at i vel y. §iafpreordmgso Fig.t 200 8titchiESBE Bifed Bﬁ&adhsgacb.tfo k%g?cﬁgi‘;%%hg

U ; ' ment by the “operatin , ,
onpar ati vely ginple and rapid adjustment per . =i d
I(;i'g-s._ 3 and 4 DROVEen e stitches ot leaps H9%arm pabdiwei extendiny overthrid B2,

of

‘Since the preformed loops 53, 54 have to be -transferred | before the stitch
formation according to Fig. 11 from the upper edges 36 onto the knocking-over
15  edges 34 of the sinkers 3, the thread portions 51a located behind the last needle
‘which is knitting (e.g. 57a in Fig, 23), are directly connected to a thread portion
51b coming from the thread guide 19. If "thereforg the next knitting needle (e.g.
'57b in Fig. 23) is picking up the thread 51 precisely at the moment at which the
loop to be processed by needle 57a slides from the upper edge 36 onto the
'j’ .. 20 - knocking-over edge 34 of the respective s_inker 3, there is the daﬁger thgt the
‘ ' preformed loop forms back and is drawn over the float loop at least partially into
the new loop to be formed. In this way faults are prodﬁced which are visible in*
the finished knitted fabric. In order to avoid this, according to the invention
provision is made for giving the holding 'edge 27b, situated between the raising
25 cam 22 and the second drawing-down cam 28, (correspondiLng to the spacing
between lines V-V and VIIL-VII in Fig. 4) a certain minimum length L (Fig. 23).
This length L is preferably selected so léfge that at least one neédle 57a but
preferably two or lthll‘ee ﬁeedles 57a, 57c and 57d are present which have already |
formed a preformed loop 58, Befq;e a further needle (here e. 2. 57¢) is used for
30 loop formation. Conversely the length of the float loops is sélected smaller than A

corresponds to length L. This guarantees that the loop respectively in transition



~.canms 23, 24 in segnment 8b, such that they pass i.n Fig.. 4 through the tuck
~"or. miss-knit track. 47 or 48. On passing through the tuck track 47 (Fig. .7
~and‘line I11-111 in Fig. 4) .the needles 214 so. pick up the thread. 51, .
such:that the prelimmnary loop sinking is carried out in the same way as )
= descri bed ‘above. .On.30 the other hand, on passi-ng through track 48 (Fig. 6 -
and Line |1-11 TMehg uppsr edge 36 ronta dhe knbskin@lover ot g4 df(r#lg sﬁ'@&&?@%* e.
hooks 2a but | agjeddRvese ihgg rﬁ%‘)e_vant 'i?j-n ers 13 3. e needl 63 2 hovEt&on
~ track 48 are however guidefi” 4t FH4ROt be\fopmedtpack ty tensionefromerhe ok Rifih
‘needl es 2, to tieedleiS7Ht T dwi BEALEGINR: ebiLm,nay v J oop. sinking cam27.
By conparison with the above-de’scri.bgg%ga@g] béﬂh*ﬁ%‘ﬁﬂmﬁl lge;27b has fori this al |
“the. 5 needl es PAHBFnt deagtht Ehwhickf comespuaids etona i sy § E&%*e 23. It is
assumed: herse  phdbrably & %st% 'rtes%ﬁctively three succéssive needl esPF e
.diverted into a pass-trac .‘313“ hd for this purpose e.g. three of the four
needl e .tracks 2la to 21d are realised by a continuous run-through cam24.
On the other hand, every fourth needl'e 2 is guided through a knitting
track 2la whi cihésing&ftiope LShng . cam 10 22. The knitwear obtained
with-this typea%hﬁr&: tti ng ims‘t. %%?#%u@sﬁ&ddﬁwfbﬁ@ enzhodimentat whichocati bg 't 0
Fig. 23 a stitet | 51 manyrewhysn| Thizna £ QL dle 57.and , bet ween
t hese sti tch‘esﬂ;éﬁgg @%O\PS' 59?ar? produced %%%%38%_ rcoflﬁgg’émﬁﬁéﬁltbg 2.
Since the preforned | 00p<T8Ys nesdle,and sinkeblonttsrsalostod i g5k wahvidial che, sinkd ch
formati on accothdiengret sunfd : the. er_edges 36 onto the ! .
knocki ng-gger 15 edges 3éfggsf t %‘E@%é@%ﬁ%% t Her examnle the first alrawipaddwae at ed

#behi nd t he?| astaiheédould kehsa bonfipuead tigt He . in Fig. 23), are .
zfj-_z_.:c_i,,'i*“,r'ect_l y conneﬁl&%g. &3% a tétﬁr%ﬁagifgggrtt i ontqgl%&gglﬁ%%%%’%eeﬁt#@a@ f@ﬂ?ﬁe_ 7
19. If .therefore tht hg’;& ¢ ERitiee neastidsc? (@cl;theiﬁlﬁggésapgéoigo{lo -éﬁ%?fgteglgggg

up the thread fiso péifRginS Sdctioat nt, at which t
by needl e 57a slides froml{)ﬁeszb%gle:&?re%géu%wngﬁ@eﬂt of the butts 12 on the

needles 2 can be of any type, although it is preferred to make the butts 12a to 12d

follow ' ing in the
ollow one another alternating in the support 1. Moreover the invention is not

15 limited to the _described circular knitting: machine but can, with corresponding

modification, also be _applied to rib circular knitting machines, circular knitting
ma:ch;nes-'-with a stationary support 1 and a rotating cam housing, or even to flat
kmt‘til;g-machines. An application of the described principle to knitting machines
havmg tubular needles is also possible. At the same time it is clear that all these
machines can also be used to process Something other than metal wires or the like,

o i oalle . . 3
I Fmglly it goes Wlthout saying that the various features can also be applied in other

qombinatiohs than those described and illlistrated.

20



20 knocki ng-over edge 34 of the respective sinker 3, there is the danger
that the prefornmed |oop forns back and is drawn over the float | oop at

| east partially into the newloop to be forned. In this way faults are
produced which are visible in: the finished knitted fabric. In order to
avoid this, according to the invention provision is made for giving the
hol di ng edge 27b, situated between the raising 25 cam 22 and the second

dr awi ng- down cam 28, (corresponding to the spacing between |ines V-V and
VITI-VIII in Fig. 4) a certain mnimumlength L (Fig. 23). This length L
is preferably selected so |large that at | east one needl e 57a but

pref erabl ¢1aiMp or three needl es 57a, 57c and 57d are present which have
already forned a preformed | oop 58, before a further needle (here e.qg.
57e) is used for 30 |loop formation. Conversely the |length of the float

| oops i s sel ectMsthod phprodicingrigiweas sthich dporitrbes, gspeeiplyt from hardipdasieiar ant ees
that the | oop teapeakdMBlod a BitiidRsihicomidfis fréw@dBdtyie, HRBeE n&dRe 36 onto

t he knocki ng-over eg e 34 of the sinker 3.(enq. needl e 57e in Fig. 23)
cannot be forn&Y B8 gﬂ?“?%ﬁ§ FOTF offilere 2tteSittek therewithy saided@ibed 57, In the
em\zgdi hrrent of Edn@uinid3 thet hﬂﬂoﬁfﬂgdétfw: e%geg Eﬂbinﬁﬁlfeeal@é’ at hthi&inggé%t&ﬁ?e ab: engt h
L ich corresponds, to.a. nultiple of 'a needl.e acing,. referably at
Fenst 12 ti meaDOTAE 1o elred § gt e il dpne 29 e Taeebibee |
enbodi nent s whigtiec aup beintampetlidte eabition imardgr wayrsfornT IiieSpickpdp Geadn parti cul ar
to the. config i t tracks for e various .needl e and si nker
butts selectedg%ﬁh%ﬁéhgétHgﬁ%ﬁgS(gggé?ﬁg?%@%ghﬁﬁ%ﬁ%ng?%ﬁﬁﬂﬁgF% di ff er ent
possi bi i ti es. difgingedampitte khiding i nesdied fawi tg=downedifle qaaitidy imoud d be so
configured thaj,,i Wi Ng- A . far. t he point at
whi ch the knit%Pﬁ§§ﬁ§%§ﬁ%£8§q§§@%ﬁg9ﬁ§§¥9ﬁ?g‘ﬁg a%%gﬁfp%ﬁkgﬁﬁﬂ?herefore

al so contains section 52 in Fig. 4. Also the arrangenent of the butts 12 on
the needles 2 can be of any type, although it is preferred to nake the
butts 12a2.t o 1Fdthod according to claim 1, characterised in that at the knitting systems in each

case a plurality of adjacent knitting needles is transferred into the intermediate
position after picking up the thread and held beside one another in this position, in
that the length of float loops which are produced at the knitting systems by
selected knitting needles not being raised to pick up the thread, is limited to a pre-
selected value and in that the knitting needles which are not raised to pick up the
thread are held in the intermediate position over a length (L) which corresponds to

a multiple of this value,

3. Method according to claim 1 or 2, characterised in that the length of the preformed
loops is determined solely by the drawing-down movement of the knitting needles

into the intermediate position.

4.  Method according to any one of the preceding claims, characterised in that the
length of the performed loops is taken into account in the subsequent stitch

formation solely by corresponding raising movements of the sinkers.



foll ow one another alternating in the support 1. Mreover the invention is
not 15 limted to the described circular knitting machi ne but can, with
corresponding nodification, also be applied to rib circular knitting

machi nes, circular knitting machines with a stationary support 1 and a
rotating cam housing, or even to flat knitting machines. An application of
the described principle to knitting machines having tubular needles is

al so possible. At the same tine it is cljgar that all these 20 machi nes can
al so be used to process sonething other than netal wires or the like.
Finally it goes wi thout saying that the various features can al so be
applied in other - conbinations than those described and illustrated. 15
Clainms 1. Methed. of produci ng knitwear which has stitches, especially from
hard, inelasti %(‘j‘“?rfﬁrgaé’glnﬁgo{8%d‘é‘il?g kowear s gitchess piperdalHioane hagdipr ovi ded
with knitting hebsticetreadnshtdial, donginthoya/ Jupeseiin GrishekniGih g esdtesagmaoci at ed
therewi th, sai thod . containing the fall ow ng steps:..raising knitting
needl es at kni g ?lgﬁé'g(s)ys el ng'?)‘%\?’i%ﬁeéﬁ afeogsﬁoﬁ%glsahgw‘tﬁ]éfg@s‘fl% il f:‘}f’grl?b t hr eads,
t aki ng down t hend ai kst ohekbitting gysteng edbiels hisni Gaisity tdit €5 FaRi aé Rnipkgi tion in
order to prefo [ 1 t hr eads ver. sinkers to form./|oops of
pre-sel ected | éér?él%eggt f%gsggx‘?eﬁg#é %I] %léc{e'? ﬂgaysattl e%({]lgéngvalsmweﬁ%ﬁ%a“f‘he
knitting needl estifth-Gmatipa seetior with dems, byposing dlowhitinbmposite thoweemost posi tion
and raising th ' (AR ' ' [ ' he. thereto., 2. Method
according to cIQSaStl%{rlnmJ(.{3 ﬂ%h%? %‘(%t%l?({l%gahh ?ﬁkétl‘\g’a@%‘{e§%oﬁf§&ﬁ%%t{§? %% gi/esl%grrs in each
case a plural i fhyeads chagossisedtin it theiknitfingesyettre dad betwoen thefreising damh rand t he
internedi ate PRSIk B s ki - he r - i Je one
another in this posi %%F&%ﬁmg? ﬁ_ge&?ﬁg%%@okmgggﬁrgggg ngé%%%\ﬁﬁ#gh are
produced at t hBeRIGideYR i aniaieraediats position, wderarthiepd lopnsioertkesiiikers. not bei ng
raised to pick up the thread, is |imted to a pre- selected value and in
that the knitting needl es which are not raised to pick up the

6. Knitting machine according to claim 5, characterised in that the knitting system has,
in a portion which has the raising cam, at least one continuous run-through cam for
knitting needles which are not intended to pick up the thread , wherein as well as
knitting needles which cooperate only with the raising cam and knitting needles
which cooperate only with the continuous cam are provided, and in that between the
drawing-down ecdge and the stitch-formation section, a holding edge, holding the
knitting needles in the intermediate position, is provided with a width which is

~ greater than, the maximum number of adjacent knitting needles cooperating with the

continuous cam.

7. Knitting machine according to claim 5 or 6, characterised in that the position of the

drawing-down edge can be adjusted to set the length of the thread loops.



thread are held in the internedi ate position over a |length (L) which
corresponds to a nultiple of this value. 3. Method according to claim1l or
2, characterised in that the length of the preforned |oops is determ ned
solely by the draw ng-down novenent of the knitting needles into the
internedi ate position. 4. Method according to any one of the preceding
clains, characterised in that the l|ength of the performed | oops is taken
into account in the subsequent stitch fermation solely by corresponding
rai sing novements of the sinkers. 16 5. Knitting nmachine for producing
kni t wear which has stitches, especially froma hard, inelastic thread

mat eri al , g.cont &nfiifiOmachind URBRMihg td BnpMMeCH KRk ts R7,G8dLERA R that the stitch-
holdlng-domm/kgockLng-oyer sinkers are disposed alternately beside one

anot her, and ATMPRAASECHOR dagh PRetifin (ridngseaEnte afffncthe pipkersand gpryingdo edt toghe

rai se the knittdnp@ of he@eda@%oopait | east one thread guide to lay a thread into
the raised knitting needles and a stitch-formation section with cans, by
means of which opposite novenents are assigned to the knitting needl es and
sinkers , in order to formstitches fromthe laid threads, characterised

in that the kniKnitiinggmsyist enedndisy einyeRB of RRinas $6 BYcHarbleARd in 1€ the knitting

stitch-formati ectinon a .speciflic aw ng: do edge .drawi ng a rai sed

knitting needﬁ%ﬂ%%ﬁﬁhﬁ%?gﬂg%??ﬁg%éR%g?ﬁ?%ggﬁg? i ﬁg“?ﬂ*&ﬁ?ﬁ%?%?@é Hi5Bps
over the sinkefamat®n setiont pmpanigadhione saood it Rgortematiag aiitin the radiay amh ek itked
in that the kniffi | L rtiQn LC as_t.he raising. m
Lt | oast one comihils S R hdiAbemen ik BRLL R MBS Sendi Sl PefcRP 18,
i ntended to pi &gionef theeaisihg emkr contingewsi camamd el secaad butk rentais nginfleedédeia thehi ch

cooper ate only Mok R b irdiRoihdign G2MRAND knitting needles which cooperate
only with the continuous camare provided, and in that between the

drawi ng-down edge and the stitch-formati on section, a hol ding edge, hol ding
the knitting needles in the internediate position, is provided with a

Wi dt h whi@h i SKnitting machine according to any one of claims 5 to 9, characterised in that the knitting
system has five guide tracks, lying the one above the other, for needle butts, of which one track
is provided for one butt present in all the knitting needles and cooperating with the stitch-
formation section, whereas the knitting needles have alternately in succession one additional
butt cooperating with one of the other four guide tracks, and in that exchangeable cams for

knit, tuck or pass are associated with the other four guide tracks.

11. Knitting machine according to any one of claims 5 to 10, characterised in that the width (L) of
the holding edge holding the knitting needles in .the intermediate position corresponds at least
to the spacing of eight adjacent knitting needles. '



greater than, the maxi num nunber of adjacent knitting needl es cooperating
with the continuous cam 7. Knitting machi ne according to claim5 or 6,
characterised in that the position of the draw ng-down edge can be
adjusted to set the length of the thread |oops. 17 8. Knitting nmachine
according to any one of clains 5 to 7, characterised in that the stitch
formation section has a specific raising camto act on the sinkers and
serving to adapt to the length of the thread |oops. 9. Knitting nmachine
according to any one of clains 5 to 8, 18haracterised in that the knitting
needl es each have at |east one first butt cooperating with the draw ng-down
edge and the stitch- formation section, and at |east one second butt -

cooper ati ngiawi t Kniitiy Fatiiege6@ily Qb ahf@ne 600kindUOUS 1¢AMarabifissd 3k iapgerent
bei ng so nade t hat first, butt. remains uninfluenced in the region of

t h
t he raising andFSwh%ﬁﬁFT%ﬂﬁﬂ?r%%m?%ﬁﬂ: e second butt renmins uninfluenced
inthe region of the stitch-formation section. 10. Knitting nachine
according to any one of claims 5 to 9, characterised in that the knitting
system has five guide tracks, lying the one above the other, for needle
butts, of which one track is provided for one butt present in all the
knitting needl es and cooperating with the stitch- formation section,
whereas the knitting needles have alternately in succession one additional
butt cooperating with one of the other four guide tracks, and in that
exchangeabl e cans for knit, tuck or pass are associated with the other
four guide tracks. 11. Knitting nachine according to any one of clains 5 to
10, characterised in that the width (L) of the holding edge hol ding the
knitting needles in the internedi ate position corresponds at least to the
spaci ng of eight adjacent knitting needles. 18 12. Knitting nmachine
according to any one of clains 5 to 11, characterised in that it is
configured as a circular knitting nachine.



Met hod And Knitting Machi ne For. Produci ng Knitwear Especially From Hard,
Jnelastic Thread Material - Abstract-A knitting nmachine and a nmethod to be-
acconpl i shed on said nachine are described, which are suitable for the
production of knitwear from hard, |nelgst|c thread material, e.g. from
metal threads. According to the invenﬁlon at. knitting systens (8a, 8b).

. provided for this purpose, knitting needles (2) are raised to pirck up’
‘threads, which are then preformed over the upper edges of knocking-

over/ hol diMethddAmdKnikinpMéchiné Borf Pioduting Ehitweae Eapédiaity Fin $tard Jhelastic

formati on takes place by needle ang si nker .Tovenent s directed i n opposi t_e
directions in the nanner of the r a nique. (Fig. 3).

‘ ABstract

A knitting machine -and a method to be mxonmﬁﬂmdtnlsmd ﬁmwhuw are -
descnbed Wlnch are suitable for the production’ of knitwear from hard, inelastic
thread matena.l e.g. from metal threads. According to the invention, at knitting
systems (8a, 8b) provided for this purpose, knitting needles (2) are raised to pick
up threads, which are then preformed over the upper edges of knocking-
over/holding-down sinkers (3) to form loops. Thereafter the stitch formation takes’ .

‘place by needle and sinker movements directed in opposue dlrecuous in the -
- manner of the relatlve techmque

(Fig. 3).



