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1 Method and knitting machine for producing knitwear, especially from hard,
inelastic thread material. The invention relates to a knitting -nachine
and a nethod to be carried out on said mnachine for producing knitwear
whi ch has stitches, especially fromhard, inelastic thread material, using
knitting needl es and hol di ng- down/ knocki ng-over sinkers associated
therewith. 5 The need for industrial textiles consisting of knitted fabrics
or produced .from sane is ever increasing. - This applies on the one hand
also to knitted fabrics produced with kaitting rmachi nes; especially.:
circular knitting machines, on the other hand to products which are
produced fromhard -thread materials which have little or no elasticity,
such as for exanple nmetal wires spun fromstaple fibres, 10 nonofil
continuous wres produced -e.g. fromcopper or brass, or the like. "A
previ ously unavoi dabl e di sadvant age consi sts here. in. the fact ' "t hat
thread materials of this type can only be processed with difficulty on
.knitting machi nes and, especially at high processing-speeds, frequently
iead to-the thread- breaklng Therefore there has already been known for a
~long tinme (DE-PS 516 317) a way 15 of providing a rib circul ar. nachlne
\for processi ngy r f
StltCthfﬂBtlOna?gP:%ngﬁt E%OpstHrPg&%&ﬁ@%?ﬁggmgﬁbr gﬁ%nflona
‘present hol di Melassiorthgeat] aberkilng- over sinkers to formloops. This
preforming (prelimninary |oop-sinking) takes place in that the knitting -
needl es, after picking up the thread, are taken down into an internediate
position in order. thys t.o lay or puII “the threads over associated high

si nker edges. 'SPrEYRHAR SIS 04 kniting maching prd & methadsto d}e@apﬂ%i @!llfam !saldr ai sed

in an opposit gnfhfie @I[ﬁ%ﬁ t he | oops
with the needl es ang'B @Bg{ééigé) oge?a%ceb‘r’rﬁ Isgf\}]éhr?a %Mﬁj;ﬁ ‘bps
are transf err duread niakeariak naxikg kgﬁmgneaﬂi@emdomlﬁmg—dﬁvmmﬂc&;hng\ﬂbﬁrm t he

- usual stitch forrra%g;)tﬂ tak s place by a further take-down.solely of the

kni tti ng needf&YcH %‘5&? Ist the advantage of the preparation of the
stitch .

5 ~ The need for industrial textiles consisting of knitted fabrics or produced from '
same is ever increasing. - This applies on the one hand also to knitted fabrics
- . produced with knitting.machines,’ 'éspécialljf"citcular ‘knit‘ting machines, on the
other hand to products which are i)rodube& from hard thread materials which have
little or no elas'ticit)}, such as for eiample metal wires spun from staple fibres,
10 monofil continuous wires produced -e.g. from copper or brass, or the like. A
' prewously unavoxdable dlsadvantage consists here in. the fact that thread materials
of this type can only be processecl with dlfﬁculty on .knitting machmes and,
especially at high processing speeds, frequently lead to the thread breaking. '

Therefore there has already been kﬁow’n for a long time (DE-PS 516 317) a way

15 of providing'a rib circular. machine for processing hard threads, in which the

threads, befpre the actual stit(_;hrformatiou (sinking the loops), are préfoi'_med over .




10 formation which is nmade possible by the.preform ng and which is gentle
on the thread material, is the disadvantage that neither the length of the
preformed | oops nor the size of the for stitches can be altered.
Moreover no patterns can be produced. The preformng of threads-into | oops

-is-also general ly.kno t ase of kni.tting machines for producing
pl ush goods (e. 3@*\6 PH"?"'@B‘?‘I 2-dpyen apd %5 @%‘E@E‘)fs B todaga hoers. éﬂ@%nd

. thread | oops cageftRfn®n gﬁﬂgaﬁ,q
the ground thr gggs are laid overbblggelgfﬁgg)%ﬁ ng eéﬁl& gkgjﬁéigfg%ﬁgm hg t he

sinkers are t hemdpus mpdhe thiead, laye fabemdova mln b m{eemeallhteepdsﬂmhs:x osilérhthbhe
hand, ush_.threads. in the sane 20

- aid of adjust abtl e .ot her
machine are |ai'd %8? pgl,l| eu%f)eéps QU ASsQriated, g iS FEd@ﬁd tangously Jéith
(different dept hsisineldifiekdirtipretoraBBeAlRd isthh Bpddife Birkerihn YK 13Rhiy o8 %affs

This results in a conparatively conplicated I ne structure wh
admittedly be heprafemeing obthetlhepspwithl theticodienindiioledrs yethsr. beIlwingdhlb,e

- much t oo expen for, :the 0 i on, of |nI nmonofil  knitted goods
produced from ??é%/efpnfl?ﬂ oS %‘: %%“5& eq fq 4t Ikﬁ‘° PY?fne‘i%?st‘Pﬁ the Bpkersds
~and circul ar knvdrbu@nTas Dhnestchifsabhon B Yoy W0fur !
(DE 33 11 361 Al) V\IIEIIIE)Ch operattla wth thfal sgs?g{cl g)g rel aﬁt\?géqtsgghsﬁ}e ugw;nd

are di stingui stibel knjftipg seedlpe %ﬁl%ﬁ%@ﬁ@eﬂﬁlﬂ&&g@@d the Iptépacptibaver thedstitch

knocki ng- oygr osed bet we a out rm nts in opposite
30 di rectllcl)(ﬁs %%%%ﬂ%@%gt!hﬂ&%efp&sﬂ@g lﬁ’n E‘i[ EE 1s gepils ﬂﬁ)‘g"" Thus
on the one harttireall endssigal Ofs th@aﬁa&aﬁ&ge W&efﬂ% ﬂ‘a@ﬁm 6t{th@

ginkers is possible. On the ot her possi ble to at gre er

speeds Wi t hout Qoﬁéh%sﬁéloﬁ@hﬁt frsmed stitehes Oﬁn bmaléﬁrdd bMateayear. nd patmmmcalpbee

t herefore, suc r&il.'[ | ar knitting rmachines should also be suitable for the
" gentle processing of inelastic threads.' Moreover the additional advantage
could be exploited that in the relative technique 5 there is 'the
possibility of formng stitches, of differing | engths according to

requirements artieOprefoxdiing At iMeeaBR il Ropd FEaRd fRelR) GowPm e 33:e?9P 2
15 knitting machines 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 A1) in that the ground threads are laid over special drawing edges

of sinkers and the sinkers are then pushed radially forwards to 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
i results in a comparatively complicated machine structure which-can admi_ttedly be
justified for the production of plush goods but would be much teo expensive for

7 the production of mainly monofil knitted goods produced from metal threads or
25  the like.

In addition to this, methods and circular knitting machines suitable for carrying
out same are known (DE 33 11 361 A1) which operate with the so-called relative
technique and are distiﬁguished in that the knitting needles and holding-down and
knocking-over sinkers disposed between them cairy out movements in opposite
30  directions during the stitch formation (couliering, loop sinking). Thus on the one

hand the use of less steep cams for the knitting needles and sinkers is possible. On



DE 39 28 986 C2). However, set against this is the disadvantage that |

knitting machines of this type do not nake possible any preformng of the

threads into |oops. 10 Proceeding fromthds prior art, the technical

probl em underlying the present invention is to nake the nethod and the

- knitting machij n&l‘cof t he specjes described initially suitable for

‘produci ng, wi t hfERMsT t dats RAstibleytoawarknitt greatet spexdy avithone tieds beihg tthe
thread material danged, of <f jch has stitches of differing '|engths and
"if required al so vvifhofpgifr%éeﬁre%%aﬁ{%e'Thgéfpé}ﬂctﬁl%s%we Feai ﬂtcﬁlcﬁﬂﬁa%k@gﬁ% to

sol ve this probmachingushould alse bersuiable dor itfie bentROSBEA Rl G mkiﬁﬁié H;[réé L1 me

to conmbine the gdvantages .of. prelimnminary | oop sinking \%/ith the .a varﬁitages

of the so-calle F@VS’E@%"‘?@BP%&&&@%W Reorrpiaiteditiont in theaelties eohnique

_according t® thBefenieHel ' ONE£ e~ WM. - L gple structional nmeans and

Wi t hout foregoing opt Figngdl%-sgﬂ?grgfif%%ﬁ%g %é(aﬂggt?ft ﬁﬁg@ﬁ;?ﬂgtgﬁ) ageordig to

‘production of cEAdiremRnLS and/prnnderekingyattes (BE3PA8 9302, iTE Ba'43l 544 @
using the thregg m ss-knit and tuck). Critical for

l.que (knit, o
this is that acc\(,)@d%%gg%giﬁhgﬂg’WQWt SYrgammst fhis isythejdisadyantagecthat &nigtiig er n
I s undertaken, mhivhi®afdfahis @dgrﬁti,ﬂglg Loop sinking takes place and
finally the stitch formati ot?{f’usi ng the aé%éflgﬁ gnf’fnéeg(ﬂ F%Qﬁ@" @Hﬁqséﬁtoout.
25 Furt her advdﬂ?l&geous features of the invention arise fromthe '
subordinate clains. The invention is described in greater detail bel ow on
t he ‘basis of enbodinments 4 and in conjunction with the acconpanyi ng

drawi ngs. il'd1es§, sho Fi:f . 1.a schematic axial section through a circular
kni tting machi é"%’ﬁ'&ﬁd gﬁ‘ PERE arkv&at teghnicali grobleth andbrBimmn tied pegsemnd an
) i p

dpner view, respRatiby , kit £4.0 tem of the circular knitting
- machi ne accor di ng to i?:él‘\g“’%e ttﬁ%g%t Ogrm@mrﬁ%%&‘ mﬁ?h’?%‘éétbﬁiswa%gieswé@dl es
- and hol di ng- dowpifiki shitatde duepraducing] swids a6k biciiRdal Vutey ! Hih Fé:&ensf%ﬁa

I'n a

- schematic and enl argge{;l view of the needl e and sinker tracks arising
paring”of the thread material used, knitwear which has stitches of differing

lengths and if fequired also with patterns.

15 | The features of claims 1 and 5 serve to solve this problem.

Due to the invention it is possible for the first time to combine the advantages of
_preliminary loop sinking with the advgntages of the so-called relative technique.
This combination is achieved according to the invention moreover with simple
S constructional means and without foregoing optional alteration of the stitch Ieﬁgth
20 or the production of construction patterns such as are possible in particular using

the three-way technique (knit, miss-knit and tuck). Critical for this is that

_according to the invention initially, if required, a pattern is undertaken, thereafter

the preliminary loop sinking takes place and finally the stitch formation using the
relative technique is carried out.

25  Further advantageous features of the invention arise from the subordinate claims,

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



knitting systemaccording to Figs. 2 and 3; Figs. 5 to 15 schematically,
the relative positions of the knitting needles and 10 sinkers during a .
kni-tting process at the points designated 4n Fig. 4 by I-1 to XlII- XI;
Figs. 16 to 18 schematically, -the preform ng of thread |oops having a

. mininum- and a maxi mum b ength, respectively, Figs. 19 to 21 schematically,
the stitch forn#Rd Breominehon withghe horomgminying ehatwinks, Mbegssieeor di ng t o

" Figs. 16 to0.18; Fig. 22 schematically, a stitch formation wi'th all the
knitting needl es present and Frg 23 schematically, the production of
float | oop pattﬁg % fornrn trtches w th-each fourth knitting needle
present. The basf s? §Q%PP6%¥thRﬁW@ﬂhﬁQnﬁﬁuhmﬁénatmundhngkio '

the invention u@eu&Qnﬁb@mm |n Figs. 1to 3. in the exanple of a circular

_ knitting machi ne and an enbodi ment which is currently held to be the best
one. - The circular knitting machine contains a support 1, for exanple a

conventional needl e and sinker cylinder which. has axrally paral l el guides

in a lower regiligs. hend@en outer ahd ak iridet viee, ra@pkétively, W18 1&?&1%9 | g
needl es 2 fgor exarrgi£ .here especially | atch needl’ds, are SO as t.o
be di spl aceabl &4 ng achiwe acrarding tprfég-sirspmgﬁﬂlenwuhlmsamfuhqoknlwi@r on,

bot veen whi ch ces ooy o S R Ner Y B abeEP R Sratpicim,

bet ween whi ch cust.omary hoI I ng- dovvn le’m)unt ed.
~ The sinkers 3 are nounted so as to be displaceable parallel to the axis of
the support 1 and can noreover carry out the customary hol di ng-down

- movenent s tranﬁgréalsﬁhaﬂﬁlcrﬁﬁlléﬁlérged\’vfeﬂr SERP el E.g&g%lrﬁ?nl er%is‘lﬁlun{%%;ﬁ 3 are -

drsposed at th ane spacing as the needles 2 int

stlaggered 10 wi 1P%§¥59é%‘¥1 a?@f@m tadégd. &sa®l 3;such that in each case one
sr nker 3 conmes to lie between two needles 2. The support 1 is supported in
a machine frame, not shown in greater detail, on a carrier ring 4, and

arranged with id. i.S .coa |aI rrachlne axi s which is not
‘ 9 f‘@saﬁ‘ to 1%. ematlcally, tﬁ‘e relative positions of the knitting needles and

10 sinkers during a knitting process at the points designated in Fig. 4 by I-I to XH-
XII; |

Figs. 16 to 18 schematically, the preforming of thread loops having a minimum
and a maximum length, respectively,

Figs. 19 to 21 schematically, the stitch formation using the preformed thread
¢ ) 15 loops according to Figs. 16 to 18;

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

Fig. 23 schematically, the production of float loop patterns by forming stitches
with each fourth knitting needle present.

The basic structure of a_circular Knitting machine according to the linvention 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



shown but is vertical here. The carrier ring 4 is nmounted so as to be
rotatable 15 together with the support. 1 about the nmachine axis and to this
end is provided with an outer toothed rin§ 5 which engages with a driving
pi nion, not shown, which can be nade to rotate by a drive notor of the
“eircular knitti ngl machine. In a fixed carrier ring 6 iis secured a base .
pl-ate 7 on whi cAVHdsE Frhighday axislly paselleli gujds, msar]omencheggnt Ibetvesgpap@hichl,

~i's nounted. To 8 20 secur cans 0 and lla, 11b,
.whi ch face the supéctg?i ?ﬂgﬁl%ﬂgtrne @%F'é]g Squ 18 especially Hatch on

these cans coopeeediasngrevhdintedash :?dtb}beQii)pmi a&ﬂl@l@%é'ﬂﬂx Rittihes f; the
‘needles 2 or regpectively 14 and 15a, 1 of t si nkers 3 I@e ujpf'ﬁﬁl

arrangenent acct 8t HPPeh g, sthe cspperd k é arqw@dt Wctthmd'@ztwnal; agiallip pdrailel t he

needl es. 2 agd t hgdsi Nk&lSer ve rallel to the machine
.25 axis but in %gpom te él air eot o%g‘&%'f’gﬁfgignﬁﬁ ge‘g'éﬁ%gq‘f'% ﬂY?fgs’élF‘Fftsc?\e@ew th
the aid of butmeuded. Theainkerssdraredmoihted b as Ry BE disBﬁcédblE(?irﬁu% 63 hls
‘addi tion be sw v§l led radially with respect to the suppor y nmeans of

“the butts 15a, 58PS SWPROK and £an| mgreowgy tcn@'yrromtetheheusiomam holdimg-downg
hi h 6. 3 h ar 0 d on
machi ne has a phbbahidy tﬂixs‘}é?%eg‘ Qﬂdq' Laﬁﬁ%vl%h aesgg%‘“ﬁ.ﬁ&éot h P'%ﬂs a3 3 ng

"the-carrier ring 6 by neans o

18, from whi ch dibpased agtheckamelzﬁ)abmggas(iﬁd\llﬁee(h&s DER fise @afm’\éf“l%t a&é"%ﬁ@%&e@imt

shown, can ﬁe supplied in manner known per se to raised needle
Greular kiPtti¥ ﬁﬁ“'t?ﬁ?tnfé’st%ﬁfnef"i‘r‘ff%zt yheh theb iy epedy ease yonkredwirer GecomeDi® B8 11
361 5 C2 and Efet@genzgvog%dgg)z and therefore do not need to be explained in
detail. As Figs. and 3 show I n particular, the needles 2 of a circular
ki tti ng machi ne accord| ng to the |nvent|on each have a butt 12a, 12b,
12c and 12d, hereinafter described as the sel ect or butt, in each of four
pl'anes |ying t HEheosppahavie sifyortedtilQr madiine ! hét! é‘ﬁ%ﬂ e, 2 1s
nor eover provi ded wi t?h a butitm)ZO 10 herei na?r?@re g@ssgrekgqﬁ as he Kri 11 ng
butt. Corresporf@tiigl §og ﬁeaqéaaﬁmg%wafg ity axisscoaxial with a machine axis which is not

shown but is vertical here. The carrier ring 4 is mounted so as to be rotatable

15  together with lthe support 1 about the machine axis and to this end is provided
with an outer toothed ring 5 which engages with a driving pinion, not shown,

which can be made to rotate by a drive motor of the circular knitting machine.

In a fixed carrier ring 6 is secured a base plate 7 on which a stationary cam

housing 8, surrounding the suppdrt 1, is mounted. To this cam housing 8 are

) ' 20 secured cams 9, 10 and lia, 11b, which face the support 1 and are explained in
~ greater detail further on, these cams cooperating with radially outwardly

projécting butts 12 of the needles 2 or fespectively 14 and 15a, 15b of the sinkers

3. Here the arrangement according 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 stitches with the aid of

butts 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 butts 15a, 15b and cams
11a, 11b.

Furthermore the circular knitting machine has a plurality of holding devices 16
30 which are supported on the carrier ring 6 by means of supports 17 and bear a



in at | east one knitting system preferably in a plurality of knitting
systenms, in each case a first segnment serving to select the needl e 8a and
an -adj acent second segnent 8b serving to Pormthe stitch, the segment 8a
‘being arranged in front of segnent 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 pgﬂfﬁﬁoﬂ%l‘&q’ﬂ%ﬂ& einevhich thread guddl® liamg WO by ntandeeWhRE 2

and for this pu ~1.ns of cam.9 in Fig. 1, four needle tracks
21a 1o 210 Tyt nureks AGnol bET e SupiEr i eperdaoni pesdo raisetinesdissacks
~2la and 21d are2raising tracks and are each delinmted from below by a
raising cam?22, which lifts needles 2 wwth the selector butts 12a and 20
12d into a conpletely raised knitting position. Needle track 21b acts on
the selector butts 12b, is delimted on the.lower side by a raising cam 23

Which lifts asSBenlar baittingouthetinesi afithselype ey pduekdlE Edlwd (4.0 BEI3FKT 361
position, agd i loSd. track. edl e track 21c is a pass track :
(run throug trg%k 33%1%32?@?%3%%@%%%&Mé@%&b¢e&plmdeﬂrs 12¢
~in such a way that they remain in a pass or 25 miss-knit (non-knitting)

position. In the region of the knitting butts 20, segnent 8a has a recess.

- 25 which is so R @idshatapgecei td 4 t S L.ndependent |y thereof,

remai n uni nfl uenced by “Whi cﬂiﬁgﬁ‘ %%@%@%c@%ﬁ%ﬂﬁe@ Oﬁﬁé’mgﬁla’igﬁlt@%m"hme ;

“associ at ed neediceomlingstoetre inyention deh Wiabb a By EBYADD, 19Caneesl € hhiackS, 212
to.21d end in& ion of the arrow v__in each case at a Relg t Wwhi.ch

he.di.rec

li es above that eécgn i Fnitecsslectos Iyt ingeach afhioup planek dyiglst thedtine hatioke thérav e
&at_ the begi nni ngh&f Tn 3CLNE Fi Q.34 :shows. Thi s .serves .the :
‘correct transfer of t he kni ?{ Pﬁg" %gkeldl:l%gl%z\/{igﬁorgwe?ﬁ@rﬂﬂa?‘i é‘f’ra]sédwﬁn@o 8a
“to segnmentV gb hegpaftentdegimibedas tredariting dutto (E&xﬂ&sp@ncﬁngl?%’é @a:ﬁﬁ@ﬁ%noéﬁhas
~associ ated w th the kni tti@g .butts 20. This is delimted fromabdve in a
secti on- adj oi ni'ng sEiretiic BHMRG systemy preferablain s plusalign of r kttizigi systermsy in | 00p
si nki ng cam 27 eatifl chRenfiRy s : 110Q- [ final |aoop sinking cam
28 follow ng same. The fi r;?g[gﬁg\(}meﬂ%?g&g%&gaﬂnggnﬁ%gai &taflaﬂ%?"{f)f’ma%eciﬁi‘ . 3
.shows in parti ¢egment & streing g fotowtheesigeh, the segment 8a being arranged in front of

segment 8b in the direction of rotation of the support 1 (arrow v in‘Fig. 3).

15  As can be seen from Fig. 3, segment 8a cooperates' in particular with selector
buits 12a to 12d of the needles 2 and for this purpose has, instead of cam 9 m

‘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
20 12d into a completely raised knitting position. Needle track 21b acts on the

selector butts 12b, is delimited on the lower sjcie by a raising cam 23 which lifis

associated needles with selector butts 12b into a tuck position, and is also a raising

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

25  miss-knit (non-knitting) 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

associated needle 2 is ever provided with. Moreover, the needle tracks 2lato 21d

end in the direction of the arrow v in each case af a height which lies above that

30  height corresponding to the pass height which they have at the beginning of



27a and ‘then a hol ding edge 27b, following in the direction of arrow v,

- which extends substantially horizontally. and guides the associ ated
knitting needles 2 with 10 their knitting Butts 20 in an intermediate

- position extending between the tuck position and the pass position. Here
~the two. edges 27a, 27h in the enbodinment are formed. on a single camfor
‘the sake of si nﬁ?aﬂ&ﬁﬂf?ﬂ,as 4t dfisudtshowey Thisl siressthe herreat trawdféidot the! Mitting

adj'acent cams. AN 94 9"%{3@ | ntion n.eccentric 29 (Fig. 3) is :
associ ated with the. -153%ra ﬁlgéﬁé Se&a’f%gﬁf" SERnent 8ecured to a pintle
30 passing through segnent 8b. At an end of the pintle 30 accessible from
-the outside of segnment 8b is secured an. adjusting knob 31 (Figs. | and 2),
- wi.th which the Ségndnt 8bdiaewtddadidsWs FANt , RES]L 71.00D, si nking .cam 27,
and with it in this enbodiment. t_ge R %gga&g%)m@ﬁgg%ggs%%@n‘&lﬁﬁ%%w&gng
edge 27b, can b¥i&p| ddevisudaliamited Bomdabevesdn dsse2fopadjidiag séginddi RaHCRi ne

axis (arrowsw i gcFi 2. e.second draw ng-down and__final sinking“cam 28
“is on the other ﬁgﬁg“%‘ﬁéf’g@bﬁ“ypr&f : Ogl?g $3mi 47 tamd then byd second
knitting nachi nrawingedaiimgr tfnal Meop GHGRE icRm f.ore gannot. be ',
adjusted. It coptains, when vij .eweéj i'n the di?ﬁ;g)tllfogﬁﬁ%@ﬁ%r ﬁgi%?\oy‘?t cE?‘@F’éFabl y
Cfirst a drawi iEPHbEHR EdgRsdBialisnky Figh shuvedin parficgar, & diiish dGRA GG
towards the enth7a5f . 3 . a substantial |y horizontal section
28b and thereaft e%@n?gﬁgrﬁg%lﬁgﬁggtﬁps f‘ﬁg"“é‘@%tq‘% disectioprpicarrese w evhitlo

| oosen new y- f cixtrnds sulistantielly hdfzoR@ART andtguidy Ei Q. hat, t he
needl e traf(is, a to.21d and 26 are E’1[ or med astﬁl??as?&géle%osm ﬁ‘geeggesél%’gréd
fieedl e tracks ééelﬁhﬂ% Dugs20,in an 15eamediateppasitidee extanding betwdn Bé. ey and

28 at a spaci NGowkoshng .substantially 30 to the height of the
respective but Eps 12, Zofiﬁ%ﬁésg&g)grm b BECIHP AW Sdges 4. 141k indhelpmbediment s
12, 20 reli abl yrefigmed .oaammgiébmlfbymj{ébygme r tver i
speeds of the Uﬁ{)eart 1. reover the cans 22, 2@?’ aéﬁlgﬁ@ﬁﬁlgygoﬂﬁea?ﬂ%ly
secured to se(j‘?‘% 49 tvg Cef5ams. exchangeabl e manner, so that different
cans can be associated wth the butts 12 in dependence on the desired
pattern. ' ' '

According to the invention, an eccentric 29 (Fig. 3) is associated with the

15 drawing-down cam 27a, and is secured to a pintle 30 passing through segment 8b.

At an end of the pintle 30 accessible from the outside of segment 8b is secured an

adjusting knob 31 (Figs. 1 and 2), with which the first ‘drawing-down and

preliminary loop sinking. cam 27, and with it in this embodiment l‘;he dréwing—

- down edge 27a and the holding edge 27b, can be displaced upwards or. downwards

:(._._.,} 20 Parailel to the machine axis' (arrow w in Fig. 3). The second drawing-down and
final sinking cam 28 is on the other hand preferably arranged stationary in the -
circular kpitting machine according to the invention and thereforé cannot be
adjusted. It contains, when viewed in the d_irection 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 horizontal section 28b and thereafter into a

somewhat rising section 28c, which serves to loosen newly-formed stitches.

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, 27 and 28 at a spdcing which corresponds substantially
30  to the height of the respective butts 12, 20, in order to be able to guide the ﬁeedle



5 "' According to Figs. 1 to 3, as well as being provided with butts 14 and
"~ 15a, 15b, the sinkers 3 are also each provjded with a sinker -head 33 which
-in-customary nmanner has a knocki ng-over edge 34, a throat 35, intended to
encl ose the stitches, and an upper edge 36 which is forned on a sinker

portion delimity he thrqat 35, from,above. 10 The butts 14 of the
.sinkers 3, descl?%e]tt}’ gglrg(’\?%i%a?‘gf”s? REcHeally positiye pranaeweven af Mery highyspmedof
cam segnent 8a ofi th8 suppdifIS MREK ﬁ/\/&i[ﬁp exhends, i hati zant al ane -
and | eaves the si nke;lgpq uni nf | uer?géh. n %%’eé:?’e%l?ioénf#. PR @eﬁﬁﬁe%ﬁ;gém s
pass - track 37-58meni 8adnian ewilyi enchangegbla nmek, S€ahitoMfRentRat® GnPed Nt

-which lies int -d] I.on,of row v shortly befare a point at which the
hol ding edge 2 goecrllagé({ %i% t&m%?%ﬂﬁ?@"aﬂ% qn the idesiedi paieTBS i s then a -
track section 39 which is delimted from below by -a raising cam40 and
lies in the direction of arrow _v substantially where the draw ng-down cam

28 has its sravwaerdlp e ' ) - L.oining. the raising cam40 is
then finally at ra{:k %\g%tﬁi%gh lig%f %E%H a%ybeéngA’g H{dleﬂd‘g@sb%nﬂﬁﬂdo%g‘h Iebm 41,
whi ch section ithe ginkprssbdresalbs teacit prividedwhith @ didler KA4 390Phish B icigomaRy 28

has its hori zor}l‘?nesEcti n ig]% According to the invention there s
“associ ated witH TH& aoﬁas-g'i‘f{f VRS edgerdth adenat BY, miendedbtockneloise thedsitehes,am
27, an eccentrigdwki | ' s _secured to a pi.ntle
protiudi ng through slggﬁrﬂeﬁitg@grg.ﬁm%%aﬁﬁgﬁ%w%?%p%gﬁ?}%ﬂngwpéﬁh&bmat 35
accessi bl e frorffath@bevs.si de of segnent 8b is secured an adjusting 25 knob
43 (Figs. ‘1 and 2), with which raising cam 40 can be adjusted upwards or
__dgvvnvvards parallel to the machine axis (arrowwin Fig. 3). Cam4l, on the
ot’her handla10 [ s.lg‘i?%o_osed fixed, Moreover it can be seen fromFig. 3 that the
si nker tracks UHS 1d30f the sinkers 3, dascribedybalow tas aaisimgthusts | cauptate i he

por t1 onof segrae® SE4B EFE BN £ toef PRt 3L SR HeSB o & bossorislienee
hand and the seudreaves s sigkers\d uainflubmal. | BOMeSieBloh 6 eA0 80N tid Gaft NEr
hand is descri lged ig.shor.t bel ow as the stitch-formation section.
rack 37-is nitially confinued by a track section 38 up to a point which lies in the
direction of arrow v shortly before a point at which the holding edge 27b ends.

15 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).
Adjoining the raising cam 40 is then finally a track section 42 formed by a
continuous run-through cam 41, which section is disposed subétantially where the

K \ 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 eccentric wﬁjch is not shown and

which is secured to a pintle protruding through segment 8b. At an end of the

| pintle which is accessible from the outside 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 bé seen from Fig. 3 that the sinker

tracks 37, 38, 39 and 42, similarly to the needle tracks, are formed as closed
“tracks preferably by corresponding 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



The tracks adjoining in segnent 8b the needl e tracks 2la to 21d are, where
“there 1is action on the selector butts 12a to 12d, provided with
sufficiently large recesses 5 so that the sklector butts 12a to 12d do not
cause any collisions during the needle novenents caused with the aid of
the knitting butts 20 and remai n uninfluenced in segnent 8b (cf. e.g.” a
recess 45 in t h@TdBRbopainking cama @8 dhldip ot dahdlis SesdSBed i]n@ﬂoﬁfbeidyéssv\nhi%fars

3, described bel WhE i Ve utts, cooperate wth the associate
canms 1lla, | IDb S?FPS@ ??tko\én%cﬁﬁ' this purpose are guided -10 al ong

correspondi ng tracks by segnents 8a, 8b. Since the radial pivoting of the
sinkers 3 thereby caused is known inter alia fromthe docunment DE 39 28 986

- C2, that documdmh tiask8diSi¥ng 7 ed by reference in the subject

matter of the -discl osure. of %‘ﬁ?gﬁ'g‘géﬁén’%&‘gp%ﬁlea%m%@ Hdgaeawherg there

descrjption of éu#fsionjon the sdléctor burdil2pensed] prbiied %'i’th-gﬂﬁ?c‘l’&fﬂbrq%& conponent s
machi ne are so configured sAg s

- of - the descri Wwrcular knittin ,
arranged r e?at i \Q/(Zﬂ[agh{é:nseehﬁf%%g? 1{2%% 12dhdo @peeanse any oellisions dultscthehrggge! ow
¥m th éhg aid of nitéivg%enté Cﬁ@sgf’%&??‘h@%@?'ﬁ ﬁ‘hﬂm@@%ﬁé?a%dlé%% ng, s%;cgg
ormed by segnents 8a an =i g. I'S SNowWnN wpgtl
enl arged scal e. ™M fr&reat 84 (¢fi et aofecass 45vintthe 6RBAJiGHOF Eadl %}ﬁﬂ Cnder the
I .

tracks. 46 to 48 on which books 2a of needles 2 can be gui under the
control of canms 22 to 24 according to Fig. 3. Furthernore, indicated with a

broken line is k.49, on which the knocking-over edges of the sinkers
3 are guided u?%‘%a!’gﬁ%ééacolr#r‘?ﬁ the psinkerscksdeseribechbslowarnstswivel bufts, Ssbpafat®

rai sing cans 40with 4He a6 A5l Oarfd The novenents take placé here on
‘t.he one ha in the 25 di rec%‘?%ﬁfo a?‘raojvllﬂﬁ%%dqgﬁnﬁg%mqsam gwidedhe

n
. direction "&‘g arHeng eprtsponding tragler Ipe febintentsO®a t9her §in i .in th per
region, a track;aQ of .t h%:['fi nker. heads 33 is | hdlsca%ttaﬂ: f\%,ﬁila%ﬁlvgpggﬁ,i Il ed
by means of butls 15a, <18¥ Gpsed;iskeewun teralia fromhe daumbhbDEGOZSHIOCH O -
Fig. 3 radiall yha¥ & : Lbne axis in the direction of an
ar ?ow x. 10, yth &mp%cﬁe&@y OGRS ) Rfdiadin e subject matter of the
dlsclosure_a of the present application and a detailed description of cams 1la, 11b

is dispensed with.

| 15 The various components of -the described circular knitting machine ére so
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 segmeﬁts 8a and 8b (Fig. 3) is shown
schematically and on an enlarged scale. Indiqated first of all with continuous lines
ZQ are those tracks 46 to 48 on which hooks 2a of needles 2 can be guided under the
contro! of cams 22_ to 24 according to Fig. 3. Furthefmore, indicated with a
broken line is a track 49, on which 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 one hand in the |

25  direction of arrow v and on the other hand in the direction of arrow w which is

perpendicular thereto. Finally in the upper region, a track 50 of the sinker heads

33 is indicated which are swivelled by means of buiis 15a, 15b of sinkers 3 and

cams 11a, 11b according to Fig. 3 radially with respect to the machine axis in the
direction of an arrow X.



. . | -\ raising  i's associated with each of

: is initially assumed that a raising cam 22 is associa

'It}iel :e: 21:% Ior %utts 12a to 12d in Fig. 3. Therefore, if thgl neg;tll es-4ru'?hen

into the knitting system segment 8a accordPng to line I-1 in 'tg-llh up to

all the needles follow track 46, such that they are raised ini Iflhr)éadp51

aline [V-1V in £ig. 4 on passing the thregqmgug&.gw%;t BoRhRg: §rack
- dhdt ahdalsingt cam D2 yated) wi cH o (s ol

_gggt f(r.-)ﬁ ggenTﬂrebW Howy e hat g !l}g?n tially in the hooks cP%se(?%y :

|-t ie_here ] ¢l o
. latches 2b-of negﬁg“t 5’ ?rzpﬁﬁ%ifm‘% ﬁg%ﬁﬁ Pslfééeawﬁe&mrgrlﬁ?oaﬁémug%gﬁnfignl ne.
A i‘hsFi nd |4')'<Sa V. Itshian Fi gt 4)1&3?{35”{)%??idt‘%]g%%ﬁ?d&ﬁggﬁ%‘rﬂt{ﬁc 146de 18
(Fig. and line | V- . 4); . th i tches Then ¢
el S (. ope e el s v S, ol bty e
a f fanl e\r/]vit'{g Ld?gﬁm%afap %‘P % Eg%g%e'éﬁégﬂ?g‘zﬁﬁ&gtl%@%é‘&% owg,agailnesligpﬂgm@fs 2b
g?; L?ose_d agaline ByVtih@igl d Aéng £ hask séﬂggﬁlbﬁ.i Se:}ﬁ ig%%ﬁ%gliﬁg%er.e i {(1 ?(1)
holdi g edge 2 BB HRRLE R By Raighesish f oettes drea iGHBURLBTP 0P Grksrs ! by
T o b res oG, el i i " OihRYE bl J 08 Rt o e chighest -
{/ﬂ : A, 5?94.- Positiondiigi gnddite BUTe 13}2‘%;?) B¢ S1dPEitEAds GRLY ﬁﬁ's‘{'}@%gﬁ sive

i - %ion
such that 6he needl.es 2 substantially n therr -1nterfe

which is cléar S0°Y [5nIReNHE tatchenil entp theswnstllewhatts, tsh elyat tieesdw ti6ad 51 can

) . - . . t h
comparat i vel'y snart Dt ogen ks 241 F balsind UF Gtngceiiag 19 "I 9 opastia

: tive short | 00 epat
(59,5 an |1 b iy bl ot 51 5500 okl A B OG0

nd | i mi ' inking cam?27 is inits : ion, _ ;
anddpéglEn}g?{éﬁkﬁﬁﬁ?gkkhé?g§ﬁ$-27b2 represented in a continuous |ine [g625
E?S 4, by which neans the new thread 51 is drawn over the_upger egges _
i nto &onparatively | ong | oops 54 (Fig. 10 and line VI-VI in Fig.

' | bet ween Figs. 9 and 10 can be set
Naturally all INEdIRPR0PrEachIRL (LARIE rst drawin -gown and prelimi loo
conti nuous]ILg/. by means o(# ?ahe egé‘ég}?‘?f)gﬁfgg & and preliminary loop

sinking cam 27 and its holding edge 27b (Fig. 3 and Fig. 4). If the drawing-down
cam 27 is set by means of the eccentric 29 in its highest position, the needles 2

then follow a track 27b! shown in a dot-dash line between lines V-V and VIIL-

VII in Fig. 4. The drawing-down edge 27a is here practically ineffective such

that the needles 2 substantially retain their - intermediate position which is clear

20 from Fig. 9 and is present when they reach the drawiné—down cam 27, and the

o thread is therefore drawn only with comparatively short loops 53 over the upper
' edges 36 of the sinkers 3 (Fig. 9 and line V-V in Fig. 4). If, on the other hand,

the drawing-down and preliminary lbop sinking cam 27 is in its lowest position,

then the needles 2 follow a track 27a2 - 27b2 repfesented in a continuous line in

25 -Fig. 4, by which means the new th:e:;ld 51 is drawn over the upper 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 Figs. 9 or

30 10, such that the preformed loops 53 or 54 remain substantially uninfluenced until

they reach line VIII-VIII in Fig. 4.



"Later on, the needles 2 remain in the intermedi ate positions shown in Figs.
9 or 30 10, such that the prefornmed | oops 53 or 54 remain substantially
~uninfluenced until they reach line VII1I-VIIEl in Fig. 4. Roughly froma:
~line VIT-VIl -and until reaching a line IX-1Xin Fig. 4, there -is-a '
radially o'u'tvvarg* uggllyreCtEd swi vel l'ing of the sinkers 3 whi ch up to then

have been swiv r%@Fﬂzﬂlﬂl;eVHmHHcmldlmhlSeabEmQ& tiﬂlii‘gc ”EH&%@%}'O”
As a resilt

of the. sw vel %‘y ﬁ &12 ngWIV cans, ha, IIb Fi g.

of this, the pr evi ously pr S?fdhe§mkstsl ﬂewgwaoh;akdyhefnrmvet he
upper edges 36, beerssmvfenéd mﬂé]gr{ﬂmd I i nki ng onto the
_knocki ng- over edgl of sinkers 5i’gfeﬁr%vllbérqi!l @{] P’t%ﬁ(’% Gtign - <k theal

| oop si nki ng), P%ﬁ?at]é& and svﬁvg cafils . Fiay 1uhe?1gegl AB aorfesrht BE i & 1 N
Fig. 4. Simsltapeassilsy % ?‘FH‘%? Iesnﬁ %srnkers 3 enter
~ stitch- forrratlon sect | nﬁhdSbngererrﬁq)me@emppghbdgebaﬁv\een
Tines VIII1-VIII u@dcfok(bre)fd)rmﬂ ;@1 28, 40 and_41
(Fig. 3). As ac quence O%ﬁ'?hl s, on tdﬁss % ﬁ?%’é‘%@?’?@gﬁs@“
raised in an angF‘f’g" AFTving ﬂaﬁrﬁﬁ@h fonohation (ﬁmldbcb‘;eﬁ Eﬂdastﬁem&‘i@&%

are taken down Efp. an ﬁi‘b\%'ﬂe%xoﬁao %{p& and thus the old stltches
are knocked over the ne orrre LRh 1334‘ and new stitches 55, 56 15
(Figs.- 12 or 13) are forrred. (fi naI | oop sinking) until roughly the line X-X
in Fig. 4 is reached. In order here to guarantee good shapi ng of the new

stitches 55, S6SimuifaseduslySths G ta of the adjusting
knob 43 (Fi n%ml}n as Iyr eci segﬁgg %a%ﬁ?ﬁuﬂaggsu%oggifgg%StI@%?%loprﬁécw ned
dr.awi ng- dob\ﬁ %ﬁgﬂeﬁg bnwhighdies sowghly beweeetth@sVAL M Sit é‘g gs

4 set

co,rrespond as e¥AGk Si b 0 the 20 Iength of the Ioops
during the preform ng 11ri;ér%lo %’ém(#?e@ Pruds afconseguencelof thiis| bnthd he

final sinki ng (Ifnellmmﬂ tﬁ@smﬂeﬁ@nﬂ@rﬁfsw L3 hei ght i's sel ect ed

for the raisi ngw@ such that the gllhr%'ﬁers g%a’r%lg do?fb eaOthef

continuous. tra %ﬁeﬂf?aﬂf?lakgn dm@nandnlaxnﬁyéai@uen fé%d i the
| ec

T 0 SO0, LR AR e e e
XI-XI in HY. 4F1gs 12 or 13) are formed (final loop sinking) until roughly the line X-X in Fig.
: 4 is reached. In order here to guarantee good shaping of the new stiiches 35, 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 correspond as exactly as possible to the
20 length of the loops 53, 54 set during the preforming process (Figs. 9, 10). Thus
2 for example during the final sinking of Ioop 53, a comparatively low ralsmg
height is selected for the raising cam 41, sach that the sinkers 3 are guided along
| a continuous track section 42a (Fig. 12 and line X-X in Fig. 4) whilst in the final
sinking of loops 54 a large raising height is selected corresponding to a track
. 25 section 42b shown in a broken line (cf. Fig. 13 and line XI-XI in Fig. 4).
Thereafter the formed stitches 55 or 56 are slightly relaxed along track section
28c of the needles 2 (Figs. 14) such that the needles 2 can assume again their
initial positions as at line I-I of Fig. 4. The sinkers 3 are also guided back into
their initial position at the end of the kmttmg system (Fig. 15 and line XH-XM in
30 Fig. 4), which position they had also assumed on- running into the knitting system

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



~ Thereafter the fornmed stitches 55 or 56 are slightly rel axed al ong track

section 28c of the needles 2 (Figs. 14) such that the needles 2 can assune
again their- initial positions as at line 2] of Fig. 4. The sinkers 3 are
al so guided back into their initial position at the end of the knjitting
system (Fig. 15 _and line X 1-XIl in 30 Fig. 4), which position they had

al so assuned onTRgnPaPfi prebimimeey Koop tsinking wesding( td @R inventidh i $ead)in ThE

- type- of StitCh_P%ﬂﬁfa”{&ngﬁiscr{%gigf tegl?e,refor-e e r_epgat.eé In a :
‘subsequent knitting System £12 'sﬂéf 12 1 B phaw yhe prelisuiparyi sidiing)of the

accordi ng to thshirhioeps 58 Kcf. $1s6 garoy g r m Fi gs.. .16, to.18.

Here Fig. 17 shng S tgeép.?el i mi rfzg?_g)s#ﬁlfﬁ%'gi%gﬁq‘%ethégmmﬁ(?gﬂ? ]S’§g%‘?ﬂp.$

al so Fig.  9) and*#lyalspdFighdQsacchriing tormmenmremetihel boRSpEEREE xBhnidlisal SO

“Fig. 10) 'aCSOVdﬁ&grnﬂiﬁe@b &i{aﬁman J or rggspe'ctivel y. xg whiCch -is 5 _

det er ni ned by tg: spacl ng o% 02 ﬁlier“@fﬁ ge363009f the sinkpssice fromithe meedie he - -
" needl e hooks 2bodksl i ngdinhehé 3,5454 ' Loop | th Fig.
e s T o of s AL IG) 158 xF e 196 i

18) is here de errajgned_by t he position of t _

knocki ng- over ‘eal(gﬁg Qﬁm@ﬂrhyeﬂlprwsﬁl@ukﬁtﬁésohiﬂitdnbntﬁémlﬁiﬁgﬂﬂvé}%dgeg,;t he
prelimnary | oogn& KLY ggp h at whigh.they still remai n‘ar.rangéd in
the old stitches, there?%%%g ?ﬁes Q’F"“&“.‘l%@?ﬂ%@@@aw nopsinkingtr av se
a new stitch woldpth bewhivhnthely afill @88din arRndd A% nper .. the | oop
“length is Mareover fil?eﬁ‘d by a single adj ugéaabl e aégg%g&ﬁgsrsfe SFelate thgse are

dr awi ng- down aritPtKneFked; ouer yines gheswisk ianmeve atiteh AouldFibg Forri hRead} . SHOWH
simlarly to Figisanth Q cess.of" 'the final loop sinking after
the transfer of the %oops.Sg?E’gﬁeﬁé&I{ %Q%E&PWY%@%%@@W@N@M'
si;hkers 3. Her eanhguesipihedirsodiaating/dans ahd hiﬂﬁﬁﬁﬂq didnde. nes4l es 2 and
sinkers 3 should be so selected that duri ngﬁtehe st'tgépg%lr(%’r]gtci E?‘he samne
spacings x|, x2 are produced between the knocki ng-over edges 34 and the

needl e hooks 23,. ~as between the upper edges 36 and -the hooks 2a during
the prelinnar 3”13% tos2hishewy. siekilaelytfocFigs.i 36 thaspteapione ek Adif 15dg T Ch

length i's al so siriiifafdt e RhAILEof the loops 53, 54 to the knocking-over edges 34 of the
15 sinkers 3. Here the combined axially parallel movement of the needles 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
20 ‘cam, pamely the raising cam 40, Although there are also othef possible ways of
,-r‘ . | ' dimensioning the loop and stitch lengths, the described solution is preferred
-because it can be realised with comparatively simple constructional means and

- because it makes possible comparatively simple and rapid adjustment by the
operating staff. |

25  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 pass in Fig. 4 through the tuck or

+ mniss-knit track 47 or 48. On passing through the tuck track 47 (Fig. 7 and line
HI-IT 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

30 the other hand, on passing through track 48 (Fig. 6 and line II-II inl Fig. 4) the

thread 51 is not inserted into the needle hooks 2a but laid over the relevant sinkers



20 namely the raising cam 40. Although there are al so other possible ways
~of dinensioning the |oop and stitch |lengths, the described solution is
“preferred because it can be realised withldonparatively sinple '

- constructional nmeans and- because it .nakes possible conparatively. sinple
and rapid adjustnment by the operating staff. 25 As Figs. 3 and 4 show,
sel ect ed needl e$- 2Thempeedles @ mevéchoh ok 48 ané hbwtne sidbdOf e AR 'o?ﬁi%i?fl’ in

segnent 8b, suc ey. pass jn-Fig. .4 through the tuck or m ss-kni't
track 47 or - 48. %Qgéasrés h‘f‘?ﬂtj’ﬁ {hg’ ﬂ’&c%m! 5aking ropm and prediminirynieop
lU-1U in Fig. A4pinking cageslf es 2 al so. .pick up the thread. 51, such that the
prelimnary loop sinking is carried-out in the sane way as described above.
- On 30 the other hand, on passing through track 48 (Fig. 6 and line 11-11 in
Fig. 4) the- thread 51 is not inserted into the needl e hooks 2a but laid

over . the rel evaBy compreison with the aHove-deseibes caselBhGPh BTyl ngﬁ@hﬁsﬁ%}qf}ﬁ ver
e

gui ded at likne V-V of, Fig. 4. like the remaining needles "2, to t I rst
" drawi ng-adovvﬁ ange%{}eglzl ﬁi‘ﬁ’aﬁ‘ §ifFop float patfesy it shavay in Big. Adnpkiris sissumedt liere he
above- descri bedthatEEFies B ¥R ettivel ' ' | the 5 .needles 2 form
~a stitch, a float patltg er n%,lgs tfsvﬁ?v\%r ?ean%E?égsgiV%E&#?sail ?eéig%‘imadﬂ'i?&%@ﬁ#gﬁki n
Fig: 3 respecti?¥ 9nd forethis popessieve theedbe she? farrendddefrhad 214 & Qk@%gé
s 2la to

track = 21c and . |.S. purpose e.g., three of the four needle trac

21d are - reali slteegﬁ%e?}mf %83‘(‘@’%‘8&?‘?‘ tirously eamp R4e aRuahe ogiierthand oevery fonartic,
every fourth -needlee 8 dgusdedthiiRgh it t track 21a which is
defined by_a rajsin ca%nﬂo 22. Ttﬁg&%@?v@gg% twé’?%e‘é C\\%ﬁpﬁghﬁ@g&{s%a&
ki tting i40di s43-ndle dmswedsyohtsined with thishigpe of koktitigns diQinguBhe®By theSfct Ch
58 is forned on&lxta%gor?%lcht qur#ﬁ nee Iﬁ/,S? and ~between these stitches :
float |oops 59 are produced ExteadH i§ formpgdeenly @adiagh fourthSherdte $hand
preforned | oopsbebdeerTfesAMRNEONES 1b i ore the stitch farmation
according to Fig. 11 fromthe upperélgsﬁgégjgg%}%%c 1%&]1%%83%%9&?8&3%—

- edges 34 of the sinkers 3, the thread portions 5l1a | ocated behind the [|ast

needl e

(=

Since the preformed loops 53, 54 have to be -transferred lbefore the stitch
formation according to Fig. 11 from the upper edges 36 onto the knockjng-dver
15 edges 34 of the sinkers 3, the thread portions 51a located behind the last needle
which is knitting (e.g. 572 in Fig. 23), are directly connected to a thread portion
51b coming from the thread guide 19. If thereforc-; the next kmifting 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
) | 20 - knocking-over edge 34 of the respective sinker 3, there is the dahger that the
preformed loop forms back and is drawn o&er the float loop at least ISartiaHy into
thc—_: new loop to be formed. 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 holding 'edge 27b, situated between the raising
25  cam 22 and the second drawing-down cam 28, (corresponding to the spacing
between lines V-V and VII-VIN in Fig. 4) a certain minimum length L (Fig. 23).
This length L is preferably selected so léfge that at least one meedle 57a but
preferably two or three needles 57a, 57c and 57d are present which have already |
formed a preformed loop 58, befo:e a further needle (here e.g. 57¢) is used for
30  loop formation. Conversely the length of the float loops is sélected smaller than

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



which is knitting (e.g. 57a in Fig. 23), are directly connected to a thread
‘portion 51b com ng fromthe thread guide 19. If therefore the next
knitting needle (e.g. 57b in Fig. 23) is phcking up the thread 51
precisely at the nmonent at which the |oop to be processed by needle 57a
slides fromtheg%%g% edge 36 onto the 20 knocking-over edge 34 of the
respective sink the H@?g“é gdge t3oeomfarthe knotking-bher eduecdPorest kpre: § C{E_\? : ,
" back and i s drangedhy 8. . f |24l ' | east rtially into the new | oop
to be formed. In thi ;&éﬁy’ﬁgﬁ??ﬁ@%ﬁfﬁwﬁa«ﬁﬁ& fensiop fyomithe gextrknitting
- finished knitte8cedh . InrtheretithiodirGerd \6¥i Figt b3S i tye, the d nvention
provi sion is made_for giving.the hol di ngeggzg’zghfﬁ{g?{nga%ﬁgg %gt%eﬂﬂr &
raising 25 cam %edatkgggkéoﬁ@lﬁﬁm@mﬁ\ﬂ%anmﬂipk( @ff 4 awpalRdip@ingo t he
spaci ng beﬁ\’\’eeﬁreférﬁlﬂia\/ie\és@mjﬁﬁei' -VI11 in Fig. 4) a certain m ninum
length L (Fig. 23). - This | engt "is preferably selected so |large that at
| east one needle 57a but preferably two or three needles 57a, 57c and 57d
are present V\hi%{:%have already forned a prefornmed | oop 58, before a :
further needl e rimvedtign iS7ey eStridfead ign. Conversely
the length of the.float |loops is sel.ec%d;émesﬁgﬁ@r%t%uggn&ﬁ%%ﬁf e"glblﬁlhd"émt'é‘f’
length L. This t'8 d8anyh ¥ays: hd hivoappliee sp quattiontirytoi the tcbAASIbAGH of fnd T OM -

t he upper edge 38k® : bng-oqver edge 34 of the sinker 3 (e.g.
‘needle 57e in Fig. g%?hé (?g%(ﬁ%ﬁfeg%lgggaﬁ@%%g‘gﬁ SS&FCEeéﬂ%ﬂmmdwmt trse ndnde

knitting need|tBel87ise numetdua diffoRdi PBRIbiRiiesti Bor gs_‘ %Qgh%uﬁlfs?:(%g%gg% 27b

has for thj pur e lLength L which correspon Wiy
feedl e s_pa%:-(?ng,cmggif’%‘ﬁg@fef%eﬁmﬁgﬂ@ﬂ that its drawingTdewn TaOdktdridls AQt '
. gl QYar as

‘Testricted to tthepsigpsiy mpteTo R Ty) ich can be nodified in many -
ways. This appli A p‘g?te? cul a-rmflg%}eﬁ@?g\@ﬂi?ﬂcp 15 highest ppsitipre and theodferef or

the various ned@ifoecontainssiention 5D uh tFig Sg) e4kE thd £h-£1§g% leRObY B4l G358 oS NCe
there are nunerg&gl d'%ffe enf possi brliti es. For e anﬁﬁgbﬁﬁg%ﬁqg@ or the
drawi ng- down 10°cam 2780 PHANYEYES Adenglyitie trefératd fotmaldrthybing WG 1©doe

27a_ extends. as fblasw d%e ahbGieP 9t ich the knitting needles 2 reach
t heir hi ghlesst [i)osi tion and t%leéﬁe]?%ﬂrge%{h% SuPPO“li- Moresver e invention is not

imited to the described circular knitting machine but can, with corresponding
modification, also be applied to rib circular knitting machines, 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 needies is also possible. At the same time it is clear that all these

20 machines can also be used to process something other than metal wires or the like

( ] Fina_lly it goes without saying that the various features can also be applied in other
' cpmbinations than those described and illustrated.



al so coentains section 52 in Fig. 4. Also the arrangement of the butts 12 on
the needles 2 can be of any type, although it is preferred to nake the
butts 12a to 12d follow one another alternating in the support 1. Mreover
t he inven&#on is not 15 limted to the db3cribed circul ar knitting machine
but- can, 2™ orresponding nodification, also be applied to rib circular
kni tting machines, circular knitting machines with a stationary support 1.
and a rotating cam housing, or even to flat knitting machines. An R
application of the described principle to knitting machines having tubular
- needl es ii al:ﬁﬁﬁg sible. At the same ting it _is clear that all these 20-

machi nes tan eOf:iBrQE}“‘E?Bg &R Whishehas; stiches, espeeintiy from &ardyi r es or

e e oot Bl thraematicouh, i HBiok NP BHSdepihes oo

i | lustrated. dmitting-needlss (% ahé Hoklingod eeinknogkikgbveraaike By bhgnedti tches,
especially fro%\_gez%ﬁﬁ]é i{ﬂelﬂﬁfst ic thread material, on.a knitting machine P
Wi ch is provids rajd, methad contammes they folloyang, steps: sisisgrkuitiog| dng- over

sinkers (3) asgRdied t Kknhi8he M 1l : ini @ he fallow ng
steps: raising. kni'ttt% : nee%%%%f%?%?@%ﬂ%ﬁ%%@%&&%m for ihis
purpose to pi-c@lhptakingedown the irpised dinitting dmsatles RQ) rigfosafl ileihédinte needl es
(2) into an i gé/oerunedi atgig: IESOSift ion in order to preformthe picked-up
threads (51) dREMYHE 0T pretprm the picked-wp fhseads (3D pvesthe sinkery @) sel ect ed
“lengths, and fifaind t S é%hp s own.t he knitting
needles (2)- fromt hedpiaﬁi’rj#%g?glt%e&%ggdtll ) ’@g?@%ﬂg%\%@%ﬁ fiigasi tion and
rai sing the si¥idysrgsingidowa thé keittingoreedles (2) from theyipRamédatcpotigbr . Met hod
according to clai "}11 charéct grised in.that at the kpnitting systems in each:
case a plural i'f5P HFONTOSEROsIION fRd Fising dhy wvkers £3) inc diregtionewhich i nto t he
i nt er medi at e pigvppbsire thélefy. Pi cking up the thread and held beside one
another in Us position, in that the length of float |oops. (59) which are

2 Method according to claim 1, characterised in that at the knitting systems
in each case a plurality of adjacent knitting needles (57) 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 (59) which are
produced at the knitting systems by selected knitting needles (57) not being
raised to pick up the thread, is Iimitéd to a pre-selected value and in that
the knitting needles (57) 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 (53, 54) is_ determined solely by the drawing-down

moveniéiit of the knitting needles (2) into the intermediate position.

4. Method according to any one of the preceding claims, characterised in that the
length of the performed loops (53, 54) is taken into account in the subsequent stitch

formation solely by corresponding raising movements of the sinkers (3).



produced at the knitting systens by selected knitting needles (57) not
being raised to pick up the thread is limted to a pre-sel ected val ue and
in -that the knitting needles (57) which are not raised to pick up the
thread are held in the internediate pogition over a length Q which
corresponds to a multiple of-this value. 3. Method according to claim1l or
2, characterised in that the length of the prefornmed |oops '(53, 54) is
determ ned solely by- the draw ng-down novenent of the knitting needl es
(2) into the internediate position. Method according to any one of the

pr ecedi ngb-¢| ai Kaitting, aaghiner fos quoducing knitwear whinhohds siftcliche efjiciatiymed | oops
(53, 54) ist ' aceount.-i n.the subsequyent stitch formation solely
by cor‘respondfﬁg&r%ﬁ%ﬁn&wﬁ@ﬁ‘émgweqame HRIDES 2 support) @) pin whickt i ng

machi ne for priadtdiiengedddést I ' ix@% ' 5&@@* paci. al | froma hard,
"inelastic thread iririmgt erial; \Q?gr?tng?trl\?tr?g a-viﬁ{s{lﬁ%port ?‘%?,gﬁlﬁe%\%\heéghuekni tting
needles: (2) arispropdiakigmaislin breide kheigaother, adnkdesst 0B kalting dyaaased -

calt’ tely begid .anot her .. .and at St . knjtti t 8a, 8b),
Shi ch as &+ ol o) AN B € s B SRl ook B faite e hptinm medies (), atat | cast
one thread guildsst(ck)thrdad gide UHMEBY 4 Hirbad 't@%ﬁ W“{%@%ﬁc}gﬂwytgz' ng

needl es; (2).and a stitch-formation section w cans by means

of which opposteedlesmbiendra stitcheformetion seetion svithhantsr(28,140) 1)) dsdhems (2) and

si nkers (3), i&‘g £ i’ﬁ { ormstitches :-fromthe laid threads (51),

characterised Tn thatPrhe KAPYEPTRS elfcassignedip thekniting ngedt apfle raij sing

cam (22) and tdisked$ | (33h-ihiobrmE | @0 885 L drftbhels2 4({? Hahgcikjc draw ng-

down edge (27a) dravm?ng a raised knitt?ng neglgrne %?‘B own 1n (;B y|

i nter medi at e AwrRcterised in that the kitting dysieps (8253b) hab)beoweth thbeaisingker s (3) .

KTEEI NG ey (26506 The Rtk 1St SectSon (A7 4E) 4D spebinic drawing. < 1 "
down eédge (27a) drawing a raised knitting needle (2) down into an
.intermediate position, to form thread loops (53, 54) over the sinkers 3).

‘ 6 N Knm:mg ;naclhjne-_ according to claim 5, characterised mthatthekmttmg
system (8a, 8b) has, in.a portion which has the ralgl;g;:am (22), at least
one continuous rﬁn—throu'gh cam (24) for knitting needies (2} which are not
intended to pick up the thread (51), wherein as well as knitting needles (2)
which cooperate only with the raising cam (22) and kmtl:mg needles (2)

- which cooperate only with the continuous cam 24) are provieded, ar.i.d in
that between the drawing-down edge (27a) __aqd the stitch-formation section
(28, 40,'_41), a holding edge (27), holdi_ng the knitting needles (2) in the
intermediate position, is provided with a width which is greater than the
maximum number of adjacent knitting needles (2) cooperating with' the
continuous cam (24), '

7. Kmttmgmachme according to claim 5 or 6, chéractezised.in.fhét the
position of the drawing—down edge (27a) can be adjustéd tb set the iength
of the thread Ioops (53, 54). -



system (8a, 8b) has, in a portion which has the raising cam (22), at |east
one continuous run-through cam (24) for knitting needles (2) which are not
i ntended to pick up the thread (51), wherein as well as knitting needles
(2) which cooperate only with the raisillig cam (22) and knitting needl es.
(2) which cooperate only with the continuous cam (24) are provi eded, and
in that between the draw ng-down edge (27a) and the'stitch formation
section (28, 40, 41), a holding edge (27);. holding the knitting needles.
(2) inthe internediate position; is provided wth jdth whi.ch_is: -
greater thar-the Kﬂ%ﬁsﬁgrm‘ﬁ?glm?r%é?fdmgtﬁé}‘&@%‘h?&lﬂﬂ%ﬁfﬁ?:%@ﬁ?@@?@ _tPa%the

cooperating Wth.  the. continugus ( 7. Db L i (4@ @G@Eeer di ng
to claim5 or 6, SEWST’@E’F%W”S%%& “#%’g?"f %@ hapsgagls I})f?}é%%'?ﬁ% e dr(g\?vi ng-down .
edge (27a) can bepaglusties 13) Al seifg tendiit toahe démgth lof ¢ threasblpops3, 54) .
17 8. ‘Knitting machi ne according to any one of clains 5 to 7, characterised
i'n that the stit(6Bsf4rmation section (28, 40, 41) has a specific raising
.eam (40) to act on the sinkers (3' and serving to adapt to the length of
.the thread |l ocops - (53,54) 9. Knitting machine according to any one of _
clains 5 to' -8, characterised in that the. knitting needles (2) each have
at | east ofle fi Kaittibgntackin® pcanding tatiihenemsfictuiinbd td 8aiargtecHred ic@gethe27a) -
and the stitch-forpati.on section (28, 40; 41);— and ‘at | east -one-second

butt (12a, 12e) kewapgpeadlesd2hpach hane af kgast ong firstrbutf $20) copperting svithi nuous

. 24y, thi ' | he,. first t i
Gnint fuenced | n oA ERRwE R 270 AR Sl rospBion ieBhn O 1Alt oo oy
and the second bud tt (chddonelRednd BRI(IZa, 120) BbdpeetiROwith thd Baikingicam of  the

stitch formation section (28, 40, 41). 10.Knitting machine according to,
any one of cl ai f2)Prithe gontinyans eane (24 dhis armangemerideing so made that the

first butt (20) remains -uninfluenced in the. region of the raising and/or
 continuous cam (22, 24) and the second butt (12a, 126) remains

uninfluenced in the region of the stitch-formation section (28, 40, 41).

10. Knitting mﬁchine éccording to-ény one of clauns 5to 9, characteriéed in that the
knitting system (8, 8b) has five guide tracks (21a to 21d, 26), lying the
one above the other, for needle butts (12a to 12d, 20), of which one track
is provided for one butt (20) present in all the knitting needles (2) and
cobpetating with the stitch-formation section (28, 40, 41), whereas the
knitting needies (2) have alternately in succession one additional butt (12a
to 12d) cooperating with one of the other four guide tracks (21a to 21d),
and in that exchangeable cams (22 to 24) for knit, tuck -or pass are
associated with the other four guide tracks (21a to 21d).

* 11, Knitting mdching according to any one of claims 5 to 10, characteﬁgéd in that the
width (L) of the holding edge (27b) holding the knitting needles ‘in the intermediate
posiﬁ?fl corre_sponds at least to the spading of eight adjacent knitting needles (2).



knitting system (8a, 8b) has five guide tracks (2l1la to 21d, 26), lying the
one above the other, for needle butts (12a to 12d, 20), of which one track
is provided for one butt. (20) present 'in all the knitting needles (2) and
cooperating with the stitch-formation $Bction (28, 40, 41), whereas the
knitting needles (2) have alternately in succession one additional butt
(12a to 12d) cooperating with one of the other four guide tracks (2la to |
21d); andl?Zn t Kaittieg pachige adrlopding tar(yihe of CRidB4 b to 1 O chisfiicterisédifikthat i0fs Pass
are associated witih the othe Lﬁft gui de tracks (2l1a to 21d). Knitting
machi ne ‘accor di K HEYTERS Ao fungmpachineg, 10, characterised in that the
width (L) of the hol ding édge (27b) holding the knitting needles in.the
intermediate position corresponds at |east to the spacing of eight .
adj acent knitting. needles (2). 18 12. Kni.tting machine according to any.
one of clainms 5 to 11, characterised in that it is configured as a
circular knitting nmachine. ' '

ey



