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Bet i | i gungsgesel | schaft mbH 72461 Al bstadt Circul ar kn|1t1tAWSWﬁr ne for

t he production of plush fabrics The invention relates to a circular
knitting machi ne of the generic type specified in the pre-characterizing
cl ause ‘of g&aum/bE #4ggerous enbodi ments of circular knitting nmachines for

t he production of. plush fabrics 5 are known. They have, as a rule, a

needl e cylinder provided with knitting.needl es and a sinker ring provi ded
with si ”kESrIPRATﬂ?en fabra bt ai ned by them consi st of what may be
referred to0 2 . dschatt mbHL. 72461 Albstadtjuced with a
speci al ground thread and by t he rlght/Ieft or plain type of kni-tting, and
of plush td”l_c ds tied |nto f he ground knit. 10 I'n plush fabrics of this
type, . patt-éi g - SeRLag, iy gabxiesl ar, in that -differently
col our ed pl ush threads are used or the plush threads are processed into
plush. | ogps of different | engt h. The patterni ngs nentioned first are

desi gnat ea’ﬁﬁé“V@B‘llQRﬁe@EFS tpatcitenlar hyjttingriachine of tHearener@Stypt kpteifitiah the
patternin red patterns, for exanpl e circul ar
knitting ?}geé%l%ﬁaesﬂziﬁ%@/eg%ff@r type designated in the introduction are
known (DE 31 45 307 Al), in Wmch frrst a ground thread and then,

accordi ng )l ural ity of differently coloured plush
t hreads can bé@ﬁ%@%@'@ﬁg}f H? fhackings for, the preduction: fabdcsi n the
needl e Gyaderkaiown. Tﬂby:%ap@,l’iglaCﬁhh@Hﬂée(ﬁlw t her eby

obt ai ned. ﬂé{‘-‘?art I cul, r feature v?hr ch C&Ig?egpgﬁ , |s%e§ Sgnﬁl

col oured" SMgimge %‘f“"ﬂh?@kﬁtfypﬂler plush fabrias Ctbhleleﬁ dytthérh atmsﬁdt @atw&at |fcur

wher ever bd’l&féﬂ-dd&bagﬁrgﬁﬁﬂg K@it e, kn tt| ng needles. |f
‘floats of ;this kind éextend ovg?&%mée g?q'ab i"tp?q R di sturb

- the vi suatll“eéﬂdé Py theatight/lafher plriatypeof lﬁhm;ag,aatﬂ dﬂpﬁ_rsaftmegjsqie)drnﬁaqg@d by
nmeans -of%@ i ng operation carried out after 25 the knitting operation,
~the result of this, noreover, being that the plush | oops forned are

aut omatllcal Iy cut open The sarre appl I es correspondi ngly when plush fabrics

havi n ns_are ced by the, plush.threads being tied in
bart | gl \kgﬁkﬁe}&rﬂ:? ok ifid grpc patfern efteets may be achteweed in particular, in that ?

dlfferently coloured plush threads are used or the plush threads are processed into plush

loops of different length. The patternings mentioned first are designated as coloured

patternings and the others as stractural patternings,
15 '

To achieve coloured patterns, for example, circular knitting machines of the generic type
designated in the introduction are known (DE 31 45 307 Al), in which first a ground
thread and then, according to the pattern, one of a plurality of differently coloured plush
threads can be inserted into all the knitting needles accommodated in the needle cylinder.
20 A particularly full and dense plush fabric_ is thereby obtained. A particular feature which,
as a rule is undesirable in coloured patternings of this type is due to the fact that floats |
oceur wherever the plush threads are not inserted into the knitting needles. If floats of this
kind extend over more than a few stitch wales, they disturb the visual appearance of the
fabnc They are therefore eliminated by means of a shearing operatlon carried out after
'_ 25 the knitting operation, the result of this, moreover, being that the plush loops formed are
automatically cut open. The same appltes correspondmgly when plush fabrics having.
. coloured pattems are produced by the plush threads bemg tied m partial rows into the :




11 August 2006 -2 ground knit, that is to say when in egeh strtch romrt
according.to the pattern, only plush threads of a singl 1/5neyst 2096

processed into stitches .and laid in a floating nmanner therebetmeen SO
that | ess full and dense plush surfaces are obtained. Consequently, all the
plush fabrics déscribed have, as-a rule2-what may be referred to as a
velours surface, that 5 is to say, when this knitting technique.is

enpl oyed, it no p055|ble to produce plush fabrics which have terry

cl ot h™ sur £5Ed iﬁ? wachystitelrow, agrordiapéo thepatierageniy blusine t ype

of knitti ﬂﬁeﬂ@%ﬁﬁ'sﬁ?ﬁ dotonﬁ*a%%fotesf;&@tﬂtoash&ﬂesbﬁd% dm]facfi)é[;rggeglglégduc' tion.of

structural or hi-gh/T'ow pat.ter or thi's purpos Formed in

sel ect ed rebefijicem 5o dhat dest full and/denseplustosurfabds dré ebialned.NCorRequRstsy, Witk
occur, f r| er at t he round knit remains
in these F%g?%’ﬁg@sa‘?\gé?%eg\%aggea? m%pﬁég % f@?y '“)2/73381‘!9 OpFs supface; ghat 07 053

Al). Thé i{sdo s, ivden dliis khitiddgstectmique i &hﬁoy‘édsﬁ lg h@t ﬁgbiblé% ufé)gluﬁh?r Bnt i on
abrics.

of | oop-f or to a selecgtion opf | oops’
pr oduced faﬁﬁ?sn%e'g\ﬂ e 1Y & E‘H H@‘Ellttpblﬂb WStrl cted extent with

a coloured or 15 knitted pattern by means of the additional insertion of
float thregads, or furfher ground threads. Col oured and structural

~ pat terni ng&® #lypntage,of fhe Wemf@%ﬂ%@ﬁs@fd’eﬁ iodatcie dahglsorbanssddbr thelpesduck nown

circul ar SR h%ﬁﬁ &Q‘ﬁs esi ted in
I nt roduct%ﬁgjnéﬂsggr nge D‘? # %Q%#og\?t&%{%sﬂg E“??dtnds #e‘ét@ﬁ gr ound
t hr ead001EIPnS of 2 kit by mmafragl;l ﬂtepﬂllsleﬂ]rcaﬂs whivhi azburd sp khas hiffeh iR AHediBig al SO

i nserted | tern such that, col oured atternin s can be
produced, @9%%%%% |%1%eé,r o y tvﬁe Eﬁecfe@fmsp‘é‘ldt’rsa‘ﬂ‘s“? ayept

fabrics plodhfcel DB 19708 088)A1)1 T foiastion dfTRaGio Wi &a@@&@%qﬁkfaem% oat in
~ the reglofrc}s free | ush threads, in addition to the plush threads,

whi ch, on CPR&©D FIZO(W %F ZoRE8,©1 Qcselegtion ng njvsy laensy. 'Q@q l}luﬁpfpba%ance and to
undesi r at;iredurmd i i3l way, @sﬂﬁédveﬁn@mb profidtd'® aofegﬁi:ct a3 tyﬁﬁ;a%ioﬁreh%? ri sk

t hat , gg %Eithe sheari ng o&gratlon the, grou ts are al so
renove tl@& HPatteriy;by Hngags of the dditipnal dnsertion of SoatTtbreadopmfutthérsgraimsladvant age,
cicul ar khieddsi ng rmachi nes are known (DE 30 24 705 Al).which serve the
purpose of, when'relatively long ground-thread floats occur, of
controlling sone selected needles into a knitting or tucking 30 position,

oar 1 al |y et SuBh e PafertinEs hp R HrbihE so B orGet iy et ok oBround
knit. Sifkesawa ﬁ@cqlard@nttm@ nyrlgoeschf the generic type designated in the mtroductxon For
o 20 example, it is known (US 2,710,527) to feed ground threads only to those knitting needles
into which a plush thread is also inserted according to the pattern such that coloured
 patternings can be produced, in principle, only with the aid of partial rows. In plush
fabrics produced in this way, therefore, the greund threads also float in the regions free of
plush threads, in addition to the plush threads, which, on the one hand, may lead to a

25 visually ugly appearance and to undesnable material properties and, on the other hand,

entails the risk that during the shearing operation, the ground-thread floats are also
| .removed together with the plush-thread floats. To avoid this dlsadvantage circular kaitting

machines are known (DE 30 24 705 A1) which serve the purpose of, when relatively long
ground-thread floats occur, of controlling some selected needles into a knitting or tucking

30 position, m order thereby to process the ground thread in the region of the floats partxally
into a stitch or to anchor it as a tuck stltch in the ground knit. Since the floating ground
threadr is tted into the grpu_nd knit at only a few pomts, there is at the same time the _
advantége that the number of tie-in points is 'kept low and no ugly bare gaps occur during -




thread is tied into the ground knit at only a few points, there is at the
sane tinme the advantage that the nunber of tie-in points Ii%“%%()%ow and
no ugly bare gaps occur during 11 August 2006 -3 the production of - -
col oured patternings by neans of partia rows. In addition, although it is
al so possible to provide conparatively 3 de regions in the plush fabric
whi ch have no plush Loops at all, nevertheless, in this type of. knitting,
the main reoccﬁl;ifat ion.is always to avoid |long ground-fabric floats in

regi ons HEY PFRYuFHansef qolaysed patternings by masannpf Ratfitliows. nedditioncalthougly it e d
hitherto ; n&b’if‘a@i LRt b els t]on of

pl ush fabaﬁQ{Of:bsds%/im'ﬁltlé ??ﬁ%ﬁ% Léod pat j[v %I m‘%gég@gﬂ’gﬁe g&%a %ﬁ'\ﬁé%%e@ for the
i ndependdishilpens\at @llanevegthelessi trthisftypendf: knitting,rtbe diabspreeccupation is divayscase

nerely fq ) 2 - Qf - Lat ] hase i tting needles which are to
pi ck up gaﬁf’&l}gﬁ"‘%:é‘gg‘gffaﬁéﬁn E%@gg?@ﬁé?ﬂ?%ﬁ%h@?'ng needl es. By contrast,
for an Bther patternings, in particular for high/low patternings in- :

| ush-th d. f kni t tt S d-th d regions,
ARG, o R TR R AN T I
on - kni t ithegrotiestidh@F phish Fabrics Ghth @W&@%&%&.@ﬁﬁmﬁ&g&ﬁ?y&&%ﬁi& erning

[ din no way be

possibilitjes are in this respect highly limted.
changed. Rengent individual sefection ef kaiting E?%@eﬁbﬂé i #is pase merehhfarithal | ow

pat t er ni Rfo : EE[ﬂﬁ; : / t QO X ' | oat, and
which are exgﬁgf]%gg%ng%&{ogﬁﬁﬁ@g% A Si‘%lﬁ{:a}%j 0 té %goulpdara%ﬁ“eh %?%%?}é’r&h{ or the
circul & reapining kyittieg neediss. Bie santiate foriadl dthextpattbmings,cingatticolar foro pl ush

| oops" i s, i \ roducti o f.flogts and th ubsequent 20
el i m nat PG Erifliote Blogh BB R0EY 60 Bttt A W arorPd b o

pr oduced regionshesly cair parisare kvailalile wpichaehbm pstter butG adsiphedf thhay o! €
provided,wth structural att.erﬁ[’]qse, &El ways contain regions wth stitches
formed frofe S Oha" probe pesiehekiadeesantp thalythe mattagpung possibilities are indhised

sol el y f rexpey hepbiyl liinite@ atisis whild il né wag bR chhmkell RGed BYMERSe bf BRr@hanP! USh
threadE% |tb S on;u}t/ tg{% ground t hreads which deterri ne the appearance of
the pl & 8eFblane parts whigh allow ipattarpiagse speboase for axampls; &1 tuekéflopsror dthnay s

desi 1 abl uitioAC U whidH drt LRGSR kMBS known (US 1,790,832, CB
1,104, 859), which have pattern deviceés. fof selecting the sinkers and
partially also additional pattern devices for selecting the knitting

needl es P KiltleRd udRvoidable problem of the circular knitting machines described is that the

selection "no plush loops” is possible only bj;'the production of floats and the subsequent
20 elin;ination of the floats by shearing. Consequently, knitted fabrics produced on these
circular knitting machines, in so far as they are provided with structural patterns, always
contain regions with stitches formed from ground and plush threads and regions with
stitches formed solely from ground threads. In this case, in the regions free of plusfl
threads, it is only the ground threads which determine the appearance of the plush fabric.
25 ‘ _
To avoid these ptoperties which are not always desirable, circular knitting machines are
known (US 1,790,832, GB 1,104,859) which have pattern devices for selecting the sinkers
and partially also additional pattern devices for selecting the knitting needles picking up
the plush threads. The sinkers can in this case be controlled, according to the pattern, at
30 least into a first position, in which plush loops are formed by means of a lower-lying
sinker edge, or into a second position, in which plush loops are formed by means of a
| higher_-lying sinker edge. The lower-lying sinker edges usﬁally correspond in this case to- -
. those With-which_ the ground-thread stitches are produced or looped; The plush loops .




t he plush threads. The sinkers can in this case be contraolled, according to
the pattern, at 30 least into a first position, in mhich]ﬁvﬁ§%wtgﬁﬁk are
formed by neans of a |ower-lying sinker edge, or into a second position,

i n which plush loops are fornmed by neans of a- higher-lying sinker.edge.
The | ower-1ying sinker edges usually cdtrespond in this cue to those

wi t h-whi ch the ground-thread stitches are -produced or |ooped. The pl ush

| oops | -4 produced by neans of the | ower sinker edges nay
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in these E&é@ib’%oﬂ@euf&mﬁw&e ges théhesq epsgsalsoohe designatedps” .
these ar e"ngBaNbopsWok hﬁd‘lob?@ BC e A rﬁ%ehgb%brounégféﬁr | ush- thread

| oops whi ch have essentla e sanme eng’t ad l-oops or
| egs and ipyrtienoplash-thread t!npps iwhwbﬂwe Icsaent;allbrehajsame lelgtib keths terdwaidatBread

consi sti 0 ar as ush | oops:
prIOJ egtgﬁ%ﬁ@mgééﬁﬁg?@mﬁﬁ{ﬁ ﬁi}%’ ‘g’f‘bfgﬁt‘tg o h;itdlthe .
sel ecti thweads(l bhtodupsot ﬁtﬁjbﬁﬁ@gibe eRrb ing the
SI nkers i,nt.o he&gﬁﬁith i nt e&lgegzpm tgrm r?o e *shorter 10ops or the
"neutr al lﬁnbto t ‘Biaﬂtéﬂ?' \ Wh"ﬁ%é’@b@lﬂaﬂs fre& of
pl ush- |Oqﬂ)aneﬂtéd B%n&anﬁg\f@eysﬁ&rgﬁ% %%ﬁﬂoﬁ e?ﬂéiffor?f &ﬁ% sﬁave Big n smoot h

rlght/Ieft or pl ain surfaces whi wth correct t he

col our of OQH*ié’rrﬂé“sd@BWﬂ\)%"Pﬁl a%theml@acthreadsme pM?ﬁé@dinetbe Cﬁglqnhétermﬁes free of
| ush-t hp e r | ush

Pl s, PAR ot BEEAORSy Aok R IaRAAIQTM B ntn oS ity o0

machi n&@ plsAin swrfaces Whish, with congectrplating, liave ﬂtermalqmm ofithetrespactie mﬁsnshreﬁcabr cs

15 with di sadv hat ractice,

col our ed%gl%ﬁééé%ﬁggﬁ ca% fereé;?yo@u‘%‘e%r ﬁéﬁa’%ed h’i‘@m&é mb%?P{l ®rn
devi ces’ iharetf igeth plush direglas ﬂaésnbedgeﬁdvantageouﬁ hesomekfatterath@s.possi bi l i ties of
~structural patterning are limted. Mreover, the knitting needles can be
controlled only selectively into one of two positions provided (knitting

and non{limﬂatrkﬁmnigomadhiﬁéﬁlbf ﬂﬁ@tﬁria@adet 1P ShalHl %%&ﬂbau&ﬁﬂ o?gnﬁﬁ?éﬂrﬂ?d at
tch patterns. he samne ap In principle,

t 0 floattst
[rgsm %%P‘ﬂﬁll @’ﬁ“ﬂ%ﬁg “r’fggﬁfi?%@ﬂdﬂ%‘oﬁﬂ%e ﬂﬁﬁgr@mﬂr@aw qurpd\mttmmghe si nkers

can not ehl be bracaah ddsphomt MESs PR 1ARSs il fhe PSS pdfBed ORANITAC! €,
hi gh or no ush Ioos according to the pattern, v’ are "al so
assi gned jties Qfasruprral pattrping atkelimitesl. Mdrwvepaiw Emltmggs

sel ecti V%ééﬁlésrbaﬁ e cofftfﬁllteé bhAetectlly {did'Ghe & twji)li)%giﬁglgsoﬁgwﬁé@ &m elfnrH tting.
non-kmttmg posmou), so that the ground knit can be provided at most with simple
20 float/stitch patterns. The same applies, in principle, to circular knitting machines likewise
already known, in which the sinkers can not only be brought‘into three positions, in order
to form middle, high or no plush loops according to the pattern, but to which are also
ass1gned interchangeable cam parts, in order to allow patternings selectwely in the
- knit/float, knit/tuck or tuck/float types of knitting.

25 . ‘_ - ‘ . '
Finally,l circular knitting machines are known (EP 0 629 727 B1), which are to make it
possible to have both coloured patterniﬁgs by the selection of the lcmttmg needles accor-
ding to a pattern and structural patternings by the selection ofjthe' sinkers-according toa
pattern, in order thereby to produce a piush knit which, in the. same stitch row, possesses

30 not only differenﬂy coloured plush loops, but also plush loops of different height. If, in a
subsequent shearing operation, only the Iong plush loops are cut open and the plush-thread .
floats formed on the high sinker edges are removed, plush knits will then be obtained
which have velours-hke surfaces w1th hlgh cut piush loops and’ ten‘y-hke surfaces vmth




25 Finally, circular knitting machines are known (EP O 629 727 Bl), which
are to make it possible to have both col oured patterni ngkl #ygushd00e| ecti on
of the kJaitting needles accor- ding to a pattern and structural
patternings by the selection of the sinkers according to a pattern, in
order thereby to produce a plush knit which, in the, sanme stitch row,
possesses 30 not only differently colﬁoured pl ush | oops, but al so plush

| oops of different height. If, in a ‘subsequent shearing operation, only
the I ong plush | oops are cut open and the plush-thread floats forned on

t he hi gh, sl - I ] i ned which
have vel gﬁéru 251 ﬁlglklggéﬁﬁ?}%%egg &%H?ﬁ?ﬂf%ﬁé (;r:!%tB tegml?g‘%" b%l%)ts&]lg%go‘?g’rﬁ%ﬂ ke

sur f acesackially furictiong sinte, 200Bampls, it sowt clpdrisiy, With pse aifd the smes sifler ght . 1t

nmust be ’ Boek IS met h ctually functions,

si nce, f%@i%@p g?e %gi@%%%a@f %%w\‘%ﬁl?‘hm%ﬁﬂ‘s%%ae (éan}s/baerre si nker :
cont r ol - prodessenl seheetiwdymmtddong or shgrtgphsh donps dnd/drdroentidays are koohertedtedl ush t hr eads -

can be sel.ectively in | o Q hor | u | oops._and/ or how
roats anbef SROE PEUREE bk broy Ml o Bl G R Pesde 1 o1
short pl cisouldn keitithg| reavhine dives e veadily prooitieacgiaisin bkaitted fibkit whichraehi ne does
not readi '%&%@ﬂf‘%%é@%}ﬁns in a knitted fabric which are conpletely free

of pl ush®? 8 8psf’romthi s prior art, the technical problemon
which the invention is based is to design a circular knitting nmachine for

the prodyctign of ush. fabrics .of the generic type desi.gphated. in the
|t bducheirnerosbibh o, 3 e Grioal Bop AR B YR BT ARG Sibos! b1 1 -
ti Ies bot design arcﬁghlaﬂlﬁliﬂﬁhgﬁiadlﬁﬁe W.irEHib mbdisekion bﬁﬂasfﬁsalﬁ{ua off me][ge%érwtmor ovi dedf
only wt roun t hregds. The aracterizin eat ures of, aim) serve for
sol Vi ng f?%lg@atsﬁi Buib foRiF g8 adt i way e éﬁ?"%s%aw%lﬂatieﬁ@nw%g@m-
~i-nvent i ofies botheth Eegichs ?f@idedeﬂthqﬂ&rtm@é@ran&ﬁi resibproBEd b witR erduhi@
producti&% f plush fabrics which have a ground knit produced from ground
t hr eads | ush threads tied into said ground knit, containing a needle
cylinder wth knitting needles intended for stitch formation, a sinker
ring wth sinkers intended for the fornmation, of lg)l ush-thread | oops, and a
pl ur al i t Yrsotharasterizing fratires of fdaimehearveyor splung Héspredlewr control I i ng
the-knitting needles into a knock-over position after the pick-up of

ground and/or plush thread, characterized in that each of these knitting
syst ens Hh#ccorganeg with an aspect of the present invention, there is provided a circular knitting

machine for the production of plush fabrics which have a ground knit produced from
ground threads and plush threads tied into said ground knit, containing a needle cylinder
with knitting needles intended for stitch formation, a sinker ring with sinkers intended
for the formation of plush-thread loops, and a plurality of knitting systems, each with a
means for confrolling the-knitting needles into a knock-over position afier the pick—up of
ground and/or plush thread, characterized in that each of these knitting systems has, at a'
point Jocated in front of the means in the knitting direction, a first pattern device,
provided with a ground-thread guide, for sélecti\}ely controlling the knitting needles into
a knitting or tucking position intended for the pick-up of ground thread or a non-knitting
position intended for the non-pick-up of ground thread, a second pattern device, provided
with a plush-thread guide, for selectively controlling the knitting needles into a pick-up
position intended for the pick-up of plush thread or an intermediate position intended for
the non-pick-up of plush thread, and a third pattern device for selectively controlling the
sinkers at least into a first position intended for the formation of shorter plush-thread. -

loops or a second position intended for the formation of longer plush-thread loops.




point located in front of the neans in the knitting direction, a first
pattern device, provided with a ground-thread guide, forllAngust?208 vy
controlling the knitting needles into a knitting or tucking position

i ntended for the pick-up of ground thread or a non-knitting position

i ntended for the non-pick-up of ground thread, a second pattern device,
provided wth a plush-thread guide, for selectively controlling the
knitting needles into a pick-up position intended for the pick-up of plush
thread or an internmediate position intended for the non-pick-up of plush
thread, and a third pattern device fof selectively controlling the sinkers
at least into a first position intended for the formation of shorter

pl ush-thread .. | oops,. or, a second position_intended for the formation of

| onger pﬁ@§W@WWW§éﬁﬂFHBﬁ§moﬁi d thepopsibility=nd fpthyjeizing thesadyantages i nvent i on
- can aff orotipéd&ﬁmigl@saé@m@cbﬂtr&fand the laifvatabtd AipRilerhil8 b3 IMREBAERS in e Pat terning

by needl e control and the advantages o patLernlngﬁg% si nker control in one
and the &ahiesrpeeiroytar kpiting merhings forthaproduction ef pleduigericsol mey pl ush

fabrics. tleretFMé podsiiiE, P YarBSulROBIoRbEhe, {riﬂuﬂgf dsl UL colbRe Qi Ne, Virtually
as desired, Coloured and/or structural and/or knitted patterns in plush

fabrics vidwalmder keigpdpates ivplagdabiios whishusye regigaperozided wislyplosts free of
| ush | frooi i il ALl
pl ush | 0@RBs arld repiBfclcdie ?g.lﬁfl 9:3[0 BELL o PH aﬁ:gﬁ{cﬁaﬁgg%@?rﬁﬁ%%a@é%f ormed Vi a

enbodi ment “of the Inventi e shorter pl oops

- the sanecmbpdiment of thydsveation.fee shooermushithesadilosps are ermedivia the sapss si bl e,

nor eover | 1O el I ‘ I A t he
fornatioﬁ o%T%%%gE?gﬁégggqgﬁ%gyga%?ggmgﬁ%@gaJ@%@§m§§é§§%%%§%lggition or by
cont r ol | ifiegof plushdperseelsctivetydbyt the fopmstian of plysh-tveaicibatsor afsubsaiuegt t he  shorter
or neutr P : Ul t . Vi l, 4 ssign of a
-ground-fg%?ﬁgy&%%%gﬁgﬁg¥%%gggg%@%%ﬁgéﬁag&gh%ﬁ%scm#%%ﬁ%ﬁggggh B& "ot er i ned
- sel ect i veioptehyr ttehralphishithredd loapsl /Asra rksuitt the dispaltimpressiaf of dyerogrdefatudc t hr ead or
by the cqgloured and/or knitte attern, of -the "neutral. sinker |oops”
covering 8?‘%‘-:;11 g"r"%tﬁ% getf”ﬁ?%téﬂd)sp,lus\?‘vir FOps AR Pe ety ineg SFien Vﬁ& Eg’utbe ﬁ‘ﬁ%’m‘ﬁ at t er ni ngs
-ar e poss afal/er. knifted phitarh of thaterovnd tleastoribyithid dolf@ralaidémknioed patensofitaid € pl ush
hecessar y R FEOPEY copRrEERTE b et RBk tieral T nuReSisSt ot abi
necessar ' [ eci abl e

di sadvanpa@enihgs avd sossible. Thefatithit] ¢l €ch Raittingrspitag, @0e 8 sMpleiplisBshredd | August

2006 - 6can be fed and the production of partial rows is therefore necessary for coloured

patternings does not constitute an appreciable disadvantage in view of the multiple

patterning possibilities.




Furt her advant'ageous features of the invention my -be gathered fromthe
subclainms.. The invention is explained in.nore detail berWBg—‘sfﬁ%%
-exenplary enmbodi ment in conjunction with the acconpanyi ng draw ngs in

which: 5 Fig. | shows a vertical section through a circular knitting
machi ne according to tile invention; +6g- 2 shows an enlarged illustration
of the circular knitting machine accordi'ng to Fig. I. 10 in the region of a

sinker ring; Fig. 3 and ‘4 show internal views:in each case of a cylinder or
si nker - cafrpeartaduntageousgfcatres b the ikvention nmy by Shathered vitdob thesabdiiaked needle-

and sinker tracks; 15 Fig. 5 shows an enl arged di agrammatic illustration of
t he patterni.ngs capabl e of being produced by neans of a conplete knitting

syst em of Théiventioniik axpliined in mgrerielli BB W BE &R dbmflatyOerhbodimeht i@ 4 Fi 9. 6
to 12 show dia ram:rgt c and enlaﬁd sections through knitting needl es and

sinkers ZUVHISEPT NEG e 2GARPINEARWings By BRickat el y in the region of the
sectiong lines VINI, VH. VI, VMVH and X-X of. Fig. 5 toillustrate
vari ous pgssible needl e and si nker positions, - with needl es and sinkers
great | y .chigad ghews # vewticalseefionithropghya circular knittiag dnabhige accdrding hhshow
exanpl es ﬁ{,ﬂﬁlo sh fabrics capable of being produced by neans of the 25

circul ar knlttl hg machine according to Fig. | to 12. Fig. | shows an
exenpl ary errbodl ment, consi dered to be best at the present tine, of a
circular i ne .d|n to.th 'n,ventlonfor t he productlon of
pl ush fabh Ilf]?{gwp ? ]gﬁ dospading feFighilch are

necessdloymftberrag{rmhaff&tsiﬂ&rm& he 30 i nvention bei ng illustrated in.the
drawi ngs and expl ained below in order to sinplify the illustration. The
circular knitting machine contains a needle cylinder | which is supported

i n a nachkiges ah@Bdhow Ghteinhl visws Al @eh bdte IPY for Q?Eiﬂkérbca&rh gn(ﬁlalsgréﬁé&g ring

2 and which is  arranged with its axis coaxfa
vertical REJMItHEE systen, With agspeiated negdlechnd |sinker araoks;gust 2006 -7 the
exerrpl‘ary enbodi msnt the carrying ring 2 is nounted, together with the
needl e /I 1 nder. 1, rot atably about the machine axis in the nmachi ne stand
and, fd|5 ii & shysrocenlarge dlﬁgrmmdmdﬂlmtmmamfmﬂmmhqﬁbremnb%mghl chisin

engageﬁE%ondwb{;l n@:ﬁs\/&" aoé&ﬁ;ﬁ&e Kifing system of the circular kmttmg machine
according to Fig. 1 to 4;

~ Fig. 6 to 12 show diagrammatic and enlarged sections through knitting needles and sinkers

20 assigned to one another, approximately in the region of the sectional lines VI-VI, VII- VII
VIII-VIII and X-X of. Flg 5, to illustrate various possible needle and sinker positions,
with needles and sinkers greatly enlarged in relation to Fig. 1 to 4; and

“Fig. 13 to 18 show examples of plush fabrics capable of being produced by means of the
25 circular kmttmg machine accordmg to Fig: 1 to 12.

Fig. 1 shows an exemplary embodiment, considered to be best at the present time, of a
circular knitting machine according to the invention for the pfoduction of piush fabrics,
~ only the parts of the circuiair'knitting machine which are necessary for understanding the
- 30 invention being illustrated in the drawings and explained below in order to simplify the
illustration. The circular knitting machine contains a needle cylinder 1 which is supported
in a machine stand, not illustrated in any more detail, on 2 carrying ring 2 and Whi(;h is
. arranged with ifs axis coaxially to an'in this-case verticﬁl machine axis, not illustrated. In




il lustrated, which can be set in rotation by a drive notor of the circular
knitting machine. 5 The needl e cylinder | has, on its cirtuffertaes
axially parallel grooves, in which are nounted knitting needles 4, in
parti'cul ar conventional |atch needles, and selection pushers or. jacks 5
whi ch are arranged bel ow these, both be?ng capabl e of being noved up and
down parallel to the vertical nmachine axis. 10 Acarrier 8 for a stationary

cam box 9_surrounding the needl e cylinder is arranged *by neans of a
mount i ng: ¢ e3FRRLaRy nglwde%m,yﬁlﬁ@awm@neg 208 mounted, togesher avithythe geedleng 2 may

al so be MiEkHott hEATe - exnl Al 0 il _Anther
bel ow, mﬁ%ﬁ%ﬁggﬁgﬁiﬁﬁug&ﬁ% cyll nglzlrs ﬁ%{@c?%gtd(ﬂ%gﬁ){’ ?Q{jﬁ%sa@éﬁsﬁbﬁ 9 and
cooper at epiavidad waidian) quter denthedrrim-3 which é&cini engagementswifl®a dfive pindbn] noof t he

knitting . .Qr _selection j.ack 5., En. this case,, 15 the sel ection
jacks 5 aﬁr@&%'rt%ztwﬁ]é%sce %F §§t| ‘3|’P§7*‘%%F¥Aérd&'§e\ﬂ% oiﬁlée ﬂfcﬂl%gn@bq&ﬂ@@% :
suppor t §dTheomeedloecytinder drhasf orf iecirmadérencey agally SIrsIRY 8foovés) iS Whikh afe WAy t hat
the butts_ 15 %{) t'Eig: sai ‘fel ection pushers normally project out of the
associ at GOYHLkrting yeedies 4, ig Pemticwiar, poveniiong atc H@diééeﬁidje‘e@ﬂq)mwhe@, are

rai sed byorghcks SSWECR kRhrRagedRIdw thiksd, Tbol GeifSiphile Bhﬁégné Hx%v%i:{lﬁél bad N9

needl es 4 located directly above the selection’)acks ar e en out, for
exanpl e, 9991 piralel tocihe vesticy] machineiasis. Mor eover, bel ow the sel ection jacks 5
are arranged sel ection .. devices 17 which are arranged al ong on the
~circunference of the needle.cylinder 1, are fastened to the carrier 8 and
have, f8rA exsiepBdor @btatianenneagnbexs? surrovndingi theneedld oylindep &y drsangad by gned t o

t hese, b Dﬁ@i - jacks .5 can ,be hel.d,. counter .to.the forces of
t he spr#lég@g%?%{mn P ?P?gﬁﬁsﬂegﬁwlpﬁygt(ﬁgnﬁ@t‘ thq gargfing ring 204 ks are
ar r anged bei thénnted foetidy . Craopirs] e@l@h@bﬁ&ﬁoﬁ@?ﬁﬂff[ﬁﬂtﬁg BEIBwW, \e#h?dﬁn {5@%/%1@9 past

e latter, so a e

t he associ at.ed mpart, are not rajsed b ] . i
associ at & ﬂ’]?’?ad%]b ﬁgpegptgge%p F@r@%{,’o’? 3@%2%9&’&3@,Wﬁ1m§wuﬁ@ﬁi‘kﬁﬂﬂi ng or
ci rcul ar -projeetingbul® IR} iind 13 60 Rhittkdd Adbd1BO4 TREUAES jalks S.hinsﬁh}syﬁ%Eand
their i | ection devices 17 ar esﬁgenergl l'y known 30 .éfor “exanpl e, 37 12
673 C ? the, Selechian dacks @ 2ppPratbiesssd sxlially oytwardp with fecckid of spyings d6tsapported

Accor di N@ntthe bbttbm bf Hetheile-BRAME: $BEvdIE fluen g )Qak Q% rthe]buttt%elg Inol?(ciﬁ?s %xgcp ed

sinker ring 18 capable of being Set in rotatio out axis is
nmount ed SglegioRushary nermally projest guisef theeGociated grot e, duringitheAbtatien bhe

< nsi gl SURSG . Rl BN aBbafth o3 Bk 9t Bl e & por o on

t he knitting needles 4 located directly above the selection jacks 5 are driven out, for example,

20 into a knitting position. Moreover, below the selection jacks 5 are arranged selectibn
devices 17 which are arranged along on the circumference of the needle cylinder 1, are
fastened to the carrier 8 and have, for example, electromagnets or the like and cam parts
assigned to these, be means of which the jacks 5 can be held, counter to the forces of the

| 3p:ing$ 16, in positions such that the butts 15 of the said jacks are arranged within the

25 associated grooves and therefore, when moving past the associated cam pait, are not
raised by the latter, so that the associated knitting needles 4 remain, for example, in a

" non-knitting or circular-running positioﬁ. ' ' R -

| Circular knitting machines of this type and their selection devices 17 are generally known
30 (for example, DE 37 12 673 C1) and therefore do not need to be explained in more detail.

According to Fig. 1 and 2, above the needle cylinder 1, a disc-shaped sinker ring 18

6apable of being set in rotation about the machine axis is mounted rotatably in the




carrying ring 6 wwth the aid-of nountings 20. Myreover, the nountings 20
have fastened to thema carrier 22 carrying a thread guideAvauwsg2d08 from
whi ch thread dui des explained 5 further bel ow hang down. By neans of, these .
t hread gui des, those knitting needles 4 which are brought .into a raised
position with the aid df the selection8j-acks 5 can be fed with .threads in
a way. known per se, as explained in nore detail further below The sinker
ring 18.has, on its upper side facing .the sinker cam.19, radial slots or
gr ooves, maghing stagchiAtovs itheksinker 2ing i8ds provided dn mantiler Huy seiiapihasiakdlcym | n t he

circul ar MNARaloN I e condi.ng tqQ the jnvention as can best be seen

fromFi-g. " 2, SeleCcty on ] acks. _. g Tl -~ The j acks
16 3t P SIS o Ting 38580 8 i Do’y et oncli

26 are acayiggering 6 wittethe aiteofSnonmings 20.MofbVEte the hdt@itingsD0PRave BRtehbd ker s 25

and, in relation to the machine gxis, at a point |ocated radially ffirther

out war ds % PHR LT A2 ARy Q’é?agc&‘.’?‘@rf”}ga'@k?%wh#cb thyead, guides explaivedipwar dl y

pr oj ects Rgthbbb&lbk hin? dows OB fidambf fRABRALH Side8XiBod) ol RediES DRER! | -

farther below ar¢ assigned to these butts,” fastene
and faci A brenght mteja misadposition grithethe nid of sheoselaction jagks § cabeifefirwitnovenent s

of the simpkat s 23 Ayt LRGa: e Kot t ion, so that the
si nkers 25 can %g’éggﬁgﬁﬁémﬁ/‘%"hu% hﬁﬁ%ﬁﬁnﬁ%&tggﬁlﬁ@%&%ﬁﬂw& way known per se.
Moreo- ver, the selettion jacks 26, like the selection jacks 5 (Fig, 1),

are noun TR lyi.in 20 the groqves of the sinker ring 18 and are
pr est resrgg%s ouﬁr&glgglgyttaﬁ’e?%ﬂﬁ}i%?g’gf %‘I‘Iﬁw&[’ ﬁ'@ﬂ  Gm ﬁf‘ I%‘{Wiﬁ%ﬁ%"%@“gwﬁpor ted
on t hel(bit whith eibkdrk 25 @regmomted radially Fisphicaivlyatn iHeadirchlbeldiink SnBinef  t hese

sel ect i On‘"ﬁjﬂ cks ig nor nal | K%Ero' ect fromthe slots of the sinker ring 18
and are t &P 485 HyeTgipny cheateen fromnkiigas + selection jspksed6 478 push t he

sinkers Zsighagonhd Vinkés 98/ ¥ fabks Jd0ate dirhi@ich 1P heQhmb BRWGIAA Sukylddpder axis.

25 At a EOi nt arranged radially behind the sinker ring 18 are arradnged,

di st ri bul®as ba siokers 28 andinfrelatine o G mashing axis.cat a poisit decated radially fueher33 i n

t he for myataRk Cfid GARGEE Snd SAY N ns .of. which the
sel ection jacks 26 can be contro?‘?‘é |2n60£srﬁi) éde\%lé@tt%%&%?ﬁz?j%nﬁﬁtts 29

pr oj eckd Butsed: 2§ end 29 pGam derts, rexplatnied irs motesdetdil fartberdiettivearerdssignei@o and are 30

arrangedgif ddae oGt A fiof SSogi af. am ts 4' or retracted
into the slots %%%%tﬁedr)@é e%?lgrlg ealagt‘gct% gﬁ?‘&ﬁ’&%’ﬁg%ﬁ%g%mfaﬁer eby
ar r angedthe te sidifro tniyembiite of thesinkarsgts neoéssirh dudsgmhpanittng Jreativagiso @ht acti on
of the sgl ' jacks 26 an el ect.ion vices 33  substantiglly
corr espoﬁl g’&é{']gg?ﬁ@%%?@e’gfe ggt’i%berﬁﬁ#mg Recdles 40 WY Fwieapes serifowdt ect i on |
|  August ve2Dthe selection jacks 26, like the selection jacks 5 (Fig. 1), are mounted pivotably in
' 20 the grooves of the sinker ring 18 and are prestressed outwards (here upwards) with the aid

of springs 32 supported on the bottom of these grooves, in such a way that the butts 29 of

these selection j_acks 26 normally project from the slots of the sinker ring 18 and are then

grasped by the associated cam parts, in order to push the sinkers 25 radially forwards in

the direction of the needle-cylinder axis.

25
At a point arranged radially behind the sinker ring 18 are arranged, distributed on the
circumference of the Iatter, selection devices 33 in the form of -eleétromagnets, cam parts
or the like, By means of which the selection jacks 26 can be controlled in such a way that
their butts 29 project selectively upwards from the slots of the sinker ring 18 -aﬁd are -

" 30 arranged in the effective range of the associated cam parts 4 or retracted into the slots

- counter to the force of the springs 32 and are thereby arranged outside tﬁe effective range
of the cam parts. The mode of action of the selection jacks 26 and selection devices 33
substantially corresponds to the mode of action of the sel@ction jacks( 5 @d selection




-9 devices 17 according to Fig. I . Fi.g. 3 and 4 show a knitting system of
the circular knitting machi ne accordi'ng to the i nvent i onl lohugisg :
sonmewhat enlarged in relation to Fig. | and 2. The knitting system 5
contains two camportions 36 and 37. It is clear, in this case, that a

mul ti.plicity of, for exanple, twenty-f8ur knlttlng'systens of this type may
be arranged on the circunference  of the circular knitting nmachine. Since
all the systenms are preferably designed identically, only one system of
this typG%W@&Uﬁémmmﬁumibdhgml 10 Fig. 3 illustrates diagranmatically the
campart portion 36. withits'inside facing radially to the left side in
Fig. 1 and Fig. 4 i|lustrates diagramatically the campart portion 37 with
its |nS|dﬁgfﬁnthSanhhnmhqgﬁmmmﬁmﬁwwbﬂbdﬁﬂknﬁhmpﬁﬂdﬂneﬂmoﬂmmgnwmbI nthis

case indi.cates the i rection tat qQn of _th dl | nder and si nker
g 18 dRveEtian PR et el ehren i eleBon BoBleod s 2ajihg ST Hed

sel ecti S’%oh@ﬁk’éw@car@?o%h@ B6 and'BY %Yﬂl@ar?%hh%a@%t%@ﬁﬁhﬂ]ﬁt&'okuﬁﬁr ated in
a sideviewin the le part of Fig. 3 and 4. An arrow w-shows the

di rect i Of%§1HP Wﬁ“@ﬂt}’tﬁ%f ktting systemsefcthjsdrpesmay bearranged on shajciumigrencen out |

whi |l st a t and’
~ j acks 26%a?£aer pus e &C&?c?&ef g?kw%rg%gﬁ %Pht%f]h&oq@f eg‘{%}%&rﬁ@@ﬁgﬁw
needl e- cyDIﬂerIdBrSY%teanyftﬁs)tthes descxibadrtgloveedl es 4 are, for exanple,
conventional |atch needles with hooks 4a and |atches O evident fromFig.
5, whilst the sinkers 25 act as knock-over, hold-down and plush sinkers.

As ﬁhﬁm Fif. @ illxteangs! cﬁagmmmEmcgny &eatradld fart pd&aoxs B6 &Qmsltsﬁgsg%@%inﬁﬁadiﬂg hand,
eac av r oat 1 G

convent i g‘ﬁg?ek‘gg %aﬁ ?]@ g\f’g‘ﬁ é ﬁﬂ’é ¥ the qap- Q%pcgfl%?
sinkers 3% mid &Y ke botbl 2 ih WG, Fl' MR, U!Qd Bir&0 voislGRiS c&éqmﬁéuées%ﬁéi

~arranged one_above the other and above the knock-Over edge 25a, the

hi gher - | JiAgfiop| ol Sptation of the newtipcyiindenyaf sipkerting 48 R Srruoniog dirpption g :
directi O%eoﬁee&xﬁw bHﬁlEer@ZS Rha %éi& %Fﬁf 5,2% ﬁéh Fhfreove écm% bycnSlags. The

pl ush-formng ed ges ef erab y designed as the upper edges of
noses Whiillustrated it @ﬁﬁédlﬁhm theé laft- Imndlpertyfﬁg d@nandot. ol airow ov stewdshe r om t hese.

tTge' 'S[ gﬁg;rgé@gt,ﬂw " th YSedi s%@ﬁa&g%%w@:ﬁ&} deen S0, WniaR aggo% s 4 and

can be nove e région o e cam portions Fig.
5 il ust rsdieatesitint direttionds aviichnthe smkérs)ﬂg andh jacks 26 excipusiied rddialbf fariwards needl es

4 or the hy. Iush es .25d.0of the sinkers 25 ire noved. Mreover, in
Fig. 5, ”?H’g ?ﬁgg chyhgée %481 cates a ground-t hr ead gw de i nt ended

for feeding a gr ound
20 The knitting needles 4 are, for example, conventional latch needles with hooks 4a and
 latches 4b evident from Fig. 5, whilst the sinkers 25 act as knock-over, hold-down and
plush sinkers. As shown, for example, in Fig. 6 and 7, the sinkers 25, on the one hand,
each ha{re a knock-over édge 25 and hold-down throat 25b which are conventional in
knock-over and. hold-down sinkers. On the other haxid the sinkers 25 are provided with
25 two plush-forming edges 25¢ and 25d arranged one above the other and above the
knock-over edge 25a, the higher-lying plush-forming edge 25d being set back somewhat in
the direction of the butt 27 of the sinker 25, as Fig. 7 clearly shows. The plush-forming
edges 25¢, 25d are preferably desigqed as the upper edges of noses which are forméd on
. thie ‘sinkers 25 and project forwards from these. To illustrate the various tracks, along
30 which the knitting needles 4 and the sinkers 25 can be moved in the region of the cam
. portions 36, 37, Fig. 5 illustrates in each case lines, along which the hooks 4a of the
 needles 4 or the high plush edges 25d of the sinkers 25 are moved. Moreover, in Fig. 5,
the reference symbol 38 indicates a grbund—ﬁuead guide intended for feeding a ground




e 11 August 2006 _10 thread 39 and the reference synbol 40

i ndi cates a plush-thread guide intended for feeding .a pllUsfugust2$ 41, the
two thread guides 38, 40 being fastened to the thread gurde rrng 23
illustrated in Fig. 1. 5 According to Fig. ‘3 and 5, a knitting system 2
contains pattern devices which are assigned to the knitting needles 4 and
sel ection jacks 5 and He one behind the other in the running direction v
and which are assigned to the camportion 36. A first pattern device

cont ai ns mwm&ﬂemfe&ecmﬁuwm fmcﬁ@@es QU16k8- tﬁéad A8 MtBRARd fetZreldidg t he

butts 15 of the selection pushers 5, a cam part. wrth a cl earance 44,
for med i # plesh thigad dhethp §we ghraad grides 38, ﬂ@ém@smechto thouthreas gtids dng 2evi ces
17a and r#&trﬁfe&ﬁ‘? aqged one behind the other in the running direction v
and two offering c mparts 45 and 46. This first pattern device serves the
purpose of lifting the knitting needle 4 selectively into a knitting or

hooks. S5 ASEME Y 750, o WL £ ke R o P8R e R B et o 1
whi ch t hey thdknittihg nmksumnhaem@qmsmaﬁ&ebeﬂgﬁd@emtmwmmg second
pattern H'E ice c rf essentially the ush t hread gui de 40, , cam part
47 for t e‘ﬂl??tvsm%sa]l?}f’ preasygned 49 | RItion; 36..A figshnghiern d&‘B‘CV\F‘?W

cl ear anc gssé@ially free {-thrdalt, gujdarsst hRaRUase\for dle JulS 1598 MeStichiont third

sel ection devi ce 17c and an offering campart 50. This second pattern:

devi ce sEPEE % Hecapupisbdd with 2| dlsaraneg 4¢hfrmed i itrigr fheduitte 42 of theateedled vel y
| NtO 4Pl ehad RihfSh ibfles ma.@;mafem Cdhe nihd ek o L i1 W1 LD L De

20 hoo S Ieav I n an | erne I'at e posrtron i ch they
do not pﬂukctmp vtzhd twpl uf&hng harepadrtst4s afdché6.SEdofict pmtenedevmée%me tlier es

pr ef er abl " frr att e vi.,ce it di.rection v.
FurtherrrB%ﬁ'eDlag r'[ ﬁﬁ ﬁ wdif‘gﬁe vely jto g kot “"’&f@&?{‘g YR P ns a
third pammhrtheepibmp tidbgrassl ©rad 3’9@1@@3@&6&:@0&, bpaf ﬁZv:ﬁg'ldlehpmtahe si nkers
25 and sel egtr on (gacks 26. Thjs pattern _ devic cam part 51 for t he

butts 2908F IR thrapehResiiap.singyhich, fhex dsemt ec%anr&?arrpunds%r
cl ear ars By ¥3ntrdse) tHE Secbid pzittenf Sdvide@nhlifs teSseAtlal§thd PsHInRLa8 'eide2%0, TaWO f ourth

or fifth selection devices 33a and, 33b arranged one behind the other in

t he runnFHEPEEtALJPT B btts 13 atithe ielegtiongnsks §, e samPartt4$ with agleasmce 4he third
pattern efiiedn HEEFMe bitR RUWIRRS Beclfes 30 2 GRRT Selckid mevﬂéeem'aﬂﬁ%%ﬂ%éng

selectively into a first position i nt ended for t formation of
cam-part 50. This second pattern device serves the purpose of hftmg the knitting needles 4

-
-
-

selectively into a pick-up position, in which they pick up the plush thread 41 with the
20 hooks 4a, or of leaving them in an intermediate position, in which they do not pick up the
plush thread 41. The second pattern device lies preferably behind the first pattern device

in the running direction v.

| Furthermore, according to Fig. 4 and 5, the knitting system contains a third pattem_device
25 assigned to the cam portion 37 and fo the ‘sinkers 25 and selection jacks 26. This pattern
.- device has a Cam-paﬁ 51 for the butts 29 of the selection pushers or jacks 26, a cam-part
52 with a cleatance 53, formed in it, for the butts 27 of the smkers 25, two fourth or fifth
selection devices 332 and 33b arranged one behind the other in the running direction v,
- and two offering cam-parts 54 and 55. The third pattern device serves the purpose of
30 controlling the sinkers 25 selectively into a first position intended for the formation of
neutral plush—thfead loops, a second position intended for the formation of long plus -
 thread loops and a third position mtended for the formation of plush-thread loops of
medium length. ' '




neutgal plush-thread | oops, a second position intended for the formation of
| ong plush-- thread | oops and-a third position intended fOrAvgvet 2®mat i on
of plush-thread | oops of nediumlength. -1 | August 2006 The design and
functioning of the selection devices 17a, 17b, 17c or 33a, 33b correspond
essentially to those of the selection gevices 17, 33 according to Fig.

and 2. It is clear, it, this ease, that these selection devices are to

al I ow an i ndependent i ndividual selection of the needles 4 or sinkers 25,

and t hat TR SR hinctidningéf € ERbdion dBAERAG2 Of7H, NS¢ S£BAL 338 RoRePEN CES 17,
33, any other electrical, el ectromagneti c or nechani cal sel ection devices

may al sésssatialiyda thase of thersglection davicsw 1533 dccordingde Figi k andl 2  srelesar iy i ng

out any gasi.red (o] ; . L Qek.S. 25, f uncti oni ng
of the cﬂ?ﬁgﬁ%sgfmaﬁ#l?%sh%&#ang ﬁv%%§§%§§gjll e&ﬂrrngdég%n?b%a erde s% I'g. 3 to
10 5 ‘and theneedlestor ainkers A8, imd thatwnnsedueslyo inprinviple, gnstéad dfttke sahiction ng

needl es r.un t heir hooks 4a.on a nop-knitting track 7.into the cam
por t 1 on® 38V d. 38,450 oiber ¢0ieal, AeGfromagiplc & egtalbel ffebton debieef oy,

sel ect i onlsopeiséd, @so faRtad thikd 818 lHke@ise RaivdIORE BarBjiN® b@tthny @esifieelettiont he
pressure qof the springs 16, 15 with the aid of the offering campart 45

whi ch. i s® %Me%{qﬁﬁn%ﬁ- of the campart portion 36 (or at the-end of
the preceding campart -portion). As a result, the selection jacks 5 are
applied with an armature surface 5a (Fig. 3) to the first el ectromagnetic
sel ect i offhedwictening of Ga ¢irewlar knittinz meaghipe desetibedsoay by gatheed fomeFigad dor di ng

to thelé)gtahﬁri??sg%%&efo%@gd jacks 5 are located with their butts 15

outside the e range of a 20 drive-out edge 58 (Fig. 3) located on
the campart 42, so that the hooks 4a of the associated needles 4 remain

essential)y.in the nan knitting tragk 57. .l the camportion 36.is left.
By cont r Aoy Figh S Rl oetel & s Sitthci 1o 48 38 shRhe e B e
poS@tionl:smﬁtbd?nan{mﬂmFB@.TﬂeaSsgﬁcﬁMf s{?ﬁcﬁ(ﬁﬁjﬂéﬁsiﬁigﬂ‘lﬁi@&sswlﬁ_s?l%ﬂgn}) he o '
regi on of the drive-qut edge of the cam part and are lifted by this
edge i nt 80%1“?%&?@%&%‘?3{ gag’ﬁb%“?’lfpﬁ‘.i’ eppnter fp ‘SBPF-HF‘%G@ the spFIpgS 16 e | ai d

Wi th e ivimass bl of fheA@RIrng eab R EPRhES iioWiidCi) (BY Ratk OF Aletdlrigve  them and
the butts 12 of which liein the clearance 44 (Fig. 3), and lift these

needl es BOT9B 36((pixat thinendrofifBe RESCoring: pAte-parh PRrEem; i & Teal tepselection 5). Wt h
the aid @fil bgrof géd@ghgﬁ\g}&&?ge uithce(J5l @ %2 ' j:acks 5 are
then pi vg{ced_ I nt gi)t he groove o tshe r?eea‘d(?;(lag'c Itcf F\l?igirr&f‘él&g% rdgesel ected
once agaistledipn deviess1Tafand lage patainadooraeleased by thedlatpéraecdrding ta e patictos

. The retained jacks 5 are located with their butts 15 outside the effective range of a

20 drive-out edge 58 (Fig. 3) located on the cam-part 42, so that the hooks 4a of the

associated needles 4 remain essentiafly in the non-knitting track 57 until the cam portion

-

36 is left. By contrast, the released jacks 5 are pivoted by the springs 16 int'o: the pbsition
evident from Fig: 1, with the result that they come into the region of the drive-out edge
58 of the cam part 42 and are lifted by this edge into a tucking position 59 (Fig. 3). In
25 this case, they are laid with their butts 14 against the needles 4 which are located above
them and the butts 12 of which lie in the clearance 44 (Fig. 3), and lift these needles 4, s0
that their hooks 4a enter a tucking track 60 (Fig. 5). With the aid of the offering cam-part
- 46 (Fig. 3), the selection jacks 5 are then pivoted into the groove of the needle cylinder 1
and are selected once again by means of the second selection device 17b. The jacks
30 retained by the selection device 17b remain initially in the tucking position, and the hooks
4a of the associated knitting needles 4 remain correspondingly in the tucking track 60. By
contrast, the bﬁtts 15 of the selection jacks 5 not retained by the secoﬁd selection device
 come into the effective range of a further drive-out edge 61 (Fig. 3) of the cam-part 42




30 retained by the selection device | 7b remain initially in the tacking
position, and the hooks . 4a of the associated knitting neblftgusy 2000y n
correspondingly in the tucking.track 60. By .contrast, the butts 15 of the
sel ection jacks 5 not retained by the second sel ection device cone into
the effective range of a farther "driwegout edge 61 (Fig. 3) of the cam part
42 |' | August 2006 -12 and are lifted by the said drive-out edge into '
knitting 'position 62. The associated needles 4, the butfs 12 of which
cont i nue and atei Iiftedrbyt the s4ill @pive-0aLedsd intd keittiiglReitiog 621 Thethsodfed Ml t hei 1
hooks 4a r%ln throg%g aﬁéknitt_i ng track 63 (Fig. 5), before the needles 4, -
due to t HetherDygs 1¢ of whigh-cagtinyecto lie ip ke lepranse 44 dpepdikewisosified, sorikate ar e

t aken up ¥ o 19F+i %a(p- t g ' t vel of
t he tuckin trggﬁﬁguﬁégﬁlgﬁgnlgﬁ?ﬁhge%& enl?’ﬁsgi/bﬁre @%?%rsqbﬁ{,l@%de]gdr awn
down i nt & Hlatﬂl@émﬁedgaheéeq@’m diawn downiofi theserandi taken uprbycklog®r édgedd &) .  The
needl es r{ﬁﬂﬂi i Lack 60 and the. knitti track 63 -
pi ck up5 %et aﬁg?ér’%%‘%% tﬁg?ﬁv%luo?;tégglgﬁo‘]g%&?ﬂ%g%%%auf P‘éavéleg Y WMBr eas t he
| at t er i $urtheoon,eate detwmdbwihintdlfh inesenibdiste gositiom onitdriediag fratines (Wip- Hni tti ng
track 57. As a result, with the aid of the first pattern device, it is
possi bl e, by a three-way technique, to select the knitting needles 4 at

the feed®he Békdfest rubsing tiungh hb hikihg IAcE 60 ARl NsATHO Fradk 63 SikIPGp With
non-kni tti ngi_{oo for the formation of tuck stitches 1n accordance with any

desired Kt fadtt @Fly case ghergrouads thenad 38 Whereassthe Iatier isdlipated behigd fhegi on of -
the 110 hoddh Udtuifle Mir6iatthe nb- RNt Bk 57.IAL Grbdull, ¥ich e 41 Bp ' hrle' N

position 62 is reached, 1nto a position by means of _ edge 66,
acting opetierkevigs, itiis pessiblefbyan beeerpartechbiuanty seteet thh énittpigusedics Hyt neans,

of the ferd Lt T . Sel .on _positi.an. i i ch they
are fed tﬂfgf?%‘gﬂ?%ﬁ}&},@%é%@%%@ e%ﬂn’?%‘;eigg".?%%% " ""(5""‘? QEEE\Q% ret ai ned
by the | firtetion efitacinstitchies iimhéoprdancet witts aB0desiad khitted patvdnin| St the butts 15 of

the rel eased selection jacks 5 conme into the region of a drive-out edge 68
(Fig. 3) of the campart 47 and are lifted once again, in order, in a

si m | at5 Wsd@ﬁbﬂﬁcﬁdﬂ@ﬁﬁeﬁﬁﬁﬂfeir@%&@ﬁfthE(ﬁrsft bfidin ASGIOS hdld@sviKddwd,i Ng needl es
4 into a,pi k;éytg thE sjtion. The hooks 4a, of these needles 4 therefore run

t hr ough Qgﬁﬁx e S‘H‘E‘Rn%@os(qﬁ’!“&z is ggachedy infQ & lowr mositiRg by sneams qfigelopeimai ni ng
needl es ddge\6s, hdiingu@héir B 1f Q;Ifnlaamg;raﬁcdv afld agétlfeﬁ??)o@drtﬂ hemeef ug! |y 1evel

with the : ntermedi ate frack 65. The riven-out needles 4° consequently pick

up the pPHiEHeAmaRagt Hhinkg theirselectionnosiien.4n, whigh they areHed frebelitind 4 r ermai ni ng
ngsts ihgl g;wkcﬁblfﬁévli% f'fc?‘ﬂie decfnbﬁ??alcké g?etﬁh&ﬂty RN&RY rddain li&ltlilﬁr hhggefore
20 position, whilst the butts 15 of the released selection jacks 5 come into the region' ofa
drive-out edge 68 (Fig. 3) of the cam-part 47 and are lifted once again, in order, in-a
similar way to the above description, to raise associated knitting needles 4 into a pick-up
position. The hooks 4a of these needles 4 therefore run through a pick-up track 69 (Fig.-
5), whilst the hooks 4a of the remaining needles 4 run through a non-pick-up track 70
25 remaining essentially level with the intermediate track 65. The driven-out needles 4~ .
consequently pick up the plush thread 41 with their hooks 4a, whilst the needles 4
remaining in the non-pick-up track 70 float the plush thread 41. It is therefore possible,
with the third selection device 17c, selectively to insert the plush thread 41 in selected

needles 4 or form plush-thread floats behind the remaining needles 4.

30
Behind the plush-thread guide 40, the butts 12 of the knitting needles 4 come on to a
_ drawing_—down or coulier edge 71 which is provided on the cam-part 48 and from which
_all the needles are taken down into a knock-over position which is indicated in Fig. 5 by a




with,the third selection device 17c, selectively to insert the plush thread
41 in selected needles 4 or form pI ush-thread floats behlhdugust20Qmai ning
needl es 4. 30 Behind the plush-thread guide 40, the butts 12 of the
knitting needles 4 come, oh to a draw ng-down or coulier edge 71 which is
provided on the campart 48 and fromwBi.ch all the needles are.taken down
I nto a knock-over position whi¢ch is indicated in Fig. 5 by .a | | August
2006 13 descending track portion 72. As a result, irrespective of the
posi t i ondéberidi ARRQDIVIET. ASiAHeallS 1S g@&ﬁv@fbfltﬁeﬁdaitﬁﬁhedaeldasdcﬁtw ndi vi dual

case, a stitch or tuck stitch is for me nmeans of those needles 4 into

whi ch a SRR Plichdy sedectedqin th%jmdm@ahpasy thtﬁPlhghth ptételyis formed-ie been

. nsertedmea"a;smhasp%édresamn&w }g& dgg‘éh&‘i&dltﬁﬁﬂ §§msﬁ§lrsadf

operate in simlar way t ove- scrl bed operatin t he

sel ect i okevddetrcimsertela to 17c, but, in principle, conpletely independently
of thege. During the run into the camportion 37, first all the sinkers 25
| ocated in the hol d-down position are pushed radially outwards, opposite to

t he 18 aT!ESJfNunhf ah&fiﬁh&ﬂ&cﬁﬁn c&mcaﬁm 33b ()Flgl gﬁomt ; nﬁdﬁmﬂ&: whsﬂtolomdﬁrfto

rovi de ac Q e e e, . ush-form ng
gdges 2 4] Rﬁﬁ%‘)ﬂfn’t“ %75’%'&? Eﬁ&@ viges figto Koy, “ta%”ﬂ%lﬁg Mken 1ine,
and the &ﬂl}ﬂ&él}r'ﬂdei}&ldéhﬂbsbfﬂa@k”mm%ﬁﬁ%nﬁtﬁ thef&iniﬁc‘!h&%?st&@ﬂm el y a track

76 indicated in Fig. 5 a- broken Tine, until bot each a position 75a
and 76a %ﬂ@@fﬁe%ftlowp‘}/ ﬂishvkledoa@smmap@ép B@h@bmdaﬂyjomagdszepmsrée toh&8 brought

into .nﬁ. Qﬁé a}tﬂf’l nd are
t hen ?gt al ne% or re egls%}ég%gg?gﬁg&{nopt e ’E%Io gr r@%@aﬂqﬁg&r%ouﬁp sel ection
devi ce 3Beundfhecad guideridd ﬁme:bpdating)plujilnfﬁkmilg&dgaﬂﬁdrfonowmgeiuacb6§l tion, so

t hat the, er, e f th k= re,a ned to
“them and‘n{i’ﬁﬂg%ﬁ* ?g fo"%’z‘g“?‘%b % ""ly(’:lf%%}% §°d%e(5§?ég| nto a
first friollbwihg essntislly afrack76 in&i¢atad in Fign Stl:iyad bipk@ibide dnfilonaredsh anl y a
little in the |re ((;I on of ,the arrow x (Fig. 3). By contrast, the butts 29
of the rRSHKE ‘i 04 1SPFofitRlfrer s 26 run onto a drive-out edge 78 of the
cam past 51, V\Ath the result that the associated sinkers 25 are pushed

forwards_to- r eat
The assoc ted select10n Jacks 26 are then brought into a selection position by means of

=

the offermg cam- part 54 and are then retained or released according to the pattern by the
fourth selection device 332. The retained selectlon Jjacks 26 remain in their position, so
 that the high sinker edges 25d of the sinkers 25 which are assigned to them and the butts
20 27 of which move in the clearance 53, come into a first track 77, along which they are
' initially pushed forwards only a little in the direction of the arrow x (Fig. 3). By contrast,
the butts 29 of the released selection pushers 26 run onto a drive-out edge 78 of the
cam-part 51, with the result that the associated sinkers 25 are pushed forwards to a greater
~ extent in the direction of the arrow x. Consequently, the high sinker edges 25d are
25 controlled into a second track 79 and, correspondingly, the lower sinker edgés 25c into a
portion 76b of the track 76. Finally, with the aid of the fifth selection device 33b
operating in a-similar way, the sinker edges 25d running along the first track 77 can be
controlled in such a way that the sinker edges 25d selectively remain in the first track 77
or are fed into a third track 80 in which they are pushed forwards in the direction of the
30 arrow x to a lesser extent than in the second track 79. This is achieved by means of a
drive-out edge 81 of the cam-part 51 for the selection jacks 26, since this drive-out edge
81 rises to a lesser height than the drive-out edge 78 in the region of the fourth selection
device 332, Finally, behind the track portion 72 of the hooks 4a of the needles 4 in the




extent in the direction of the arrow x. Consequently, the high sinker edges
25d are 25 controlled into a second track 79 and, correspb‘n@?%?%:qoﬁ he

| ower  sinker edges 25c into a portion 76b of the track 76. Finally, with
the aid of the fifth selection device 33b- operating in a simlar _way, the
si nker- edges 25d runni ng .al ong the fi_rlgt_ track 77 can be controlled in
such a way that the sinker edges 25d selectively remain in the first track
77 or are fed into a third track 80 in which they are pushed forwards in
di e diregtd f e ] t kbt e, ond track
700 i o el foctiif afIncLARN 2 b Fiohitd 3 bk el odP o ln BWEOTY o
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needl es 83,iagtibgon khel bubly 8 S6f RO QAm-pakd2r unni ng direction, all the 'sinkers 25
arerbr%ught I hto their hold-down position again by neans of a drive-out
edge 82, acting on their butts 27, of the campart 52, whilst the
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stitch i or npd,, - ne pl.us oops proj.ecting beyond the fabric top side
are obta H%%Pmlgﬁt‘%a&ﬂyﬂ%&l{e fildﬂ"cttﬁﬁ sidg agihebtpiped: 1B cpatrast.ip the speapdtrack oy o

pushed fpy vuR¢ glakdr 28 bR [ERABAFar@ ot sRAMsH dhieBt'Ald iR HBYa WaRtndc i  9r ound
threads 39 are agal n formed into | oops via the knock-over edges 25a whereas

the 15 peigueml A% aggragaig farmpedointor lopprevin ithgHknepkReer edgpy @52 yeheraan thear e

t her ey Vi .t : ' -shnkars 25 are
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The | en _ shortéer or Tonger 1To0ps may
t he medium-length loops are formed with the plush threads 41 by means of the lower sinker

‘edges 25c. The length of the shorter or longer loops may in this case be determined by the
20 distance of the edges 25c, 25d from the knock-over edge 25a.

The third pattern device serves the purpose of forming selectively short, Iong or even no _

plush loops. In conjunction with the first and the second pattern device, therefore, it is

possible, for exé.mple, to have the controls indicated in Fig. 6 to 12 for the needles 4 and
. 25 sinkers 25. ' -

Fig. 6 shows a section approximately along the line VI-VI of Fig. 5. The sinkers 25 are
accordingly in‘the hold-down position pushed furthés‘t forwards. Stitcheés 84, which have
been formed in a preceding knitting system by means of the ground threﬁd 39, illustrated

30 by broken lines in Fig. 5, and the plush thread 41, designated by an unbroken line, are
held in still closed hooks 4a of associated needles 4 and are held down by the action bf the
hold-down throats 25b. ' o |




20 di stance of the edges 25c, 25d from the knock-over edge 25a. The third
pattern device serves the purpose of formng selectively %%P@St?% or
even no plush loops. In conjunction with the first and the second pattern
device, therefore, it-is possible, for exanple, to have the controls
indicated in Fig. 6 to 12 for. the needi®s 4 and 25 sinkers 25. - Fig. 6
shows a section apprOX| mately along the line VI-VI of Fig. 5. The sinkers
25 are accordingly in the hold-down position pushed farthest forwards.

Sti t ches Fg. 7 wowshhd groand-teed gfmermobaecamnhe xﬂﬂ’ thié belctibiid lify VIEVIIDY
means of ta:%gs{ound hr ead 39, Iustrat ed 30 b roken I|nes in Fi g 5
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of Fig, fal ep-out needle 4, the hook 4& of which is noved

al ong t%e trac%m%g.ogﬁlrﬂfe‘do\él‘{(} stitch 84 has opened the latch 4b and has
slipped under the latter onto the _needl e shank. During the subsequent

t ake- dow.. of, t eedl.e 4 .oun [ | ed into the open
hook 4aw% gamgegﬁ’d QAIWE @éﬁ é“é%ﬁ’?gﬁg@ g}"n IPI%%VI H of
Fig. 5. g téhillestees e, sinket 05, ﬁe@ldsm&hﬂﬁgsdge 251 '¥F YhickmoveD gloRf weh-form ng
edge 25d of which npves along the second track 79 in Fig. 5 whilst Fig. 9

shows a SFERRGFacke7m K. PsWhilsh &ig. ) dwys arsinkes 2% whiph i mamd aicmeﬂm firstn
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further forwards ra In Fig he si nker ca ed

radi al | y frgist &rwamls éad)allm &y Fig. & tﬂtc weamﬁtle&cmeémdmm apmmmelgnt ly, if
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the 15 pgsiti vigdent. from Fi hen.only ver hor t S ead

| oops, 9 tﬁ? 8‘% ré? It i’y cﬂ'etfﬁsgé‘lpq% %QP “%5 nto @ %em

f2 [:, om }v{)ﬂ poaillmtséwdehr fradl Figt 9, théitodly FeHf shbft @lush AreRTobsy) AbsikRakreny & edge
a. reove

8 and 9 hat nd thread 39 _ h | ready b
oo 1 o b LopR O a0 dPES SR b i %q%fﬁytmwﬁr%?pagmgéeﬁ&o%g{sﬁaaéa. o
by the obéhveitidnfiNkéi-otdWayER5a. Mdtedlet, Bi! & Ghd S4hdw sk higtodndGRiessI 39N the

| atch 4b, that is to
‘has already been Shserted into the needle 4 and the needle latch 4b has been closed again

by the old stitch 84. However, the old stitch 84 is still located on the latch 4b, that is to
20 say the new ground thread 39 has not yet been formed through the old stitch 84 into a

new stitch. Furthermore, Fig. 8 and 9 show that the hook 4a is located approximately at a
height corresponding to the tracks 65, 70 in Fig. 5. The already closed latch 4b thus
ensures that a needle 4 running through the non-plck-up track 70 reliably cannot pick up a
plush thread 41.-

25
Fig. 10 to 12 shows sections along a sectional line X-X of Fig. 5 for three different
patterning possibilities. |

In Fig. 10, a ground thread 39 has been inserted into the knitting needle 4 at the ground--
30 thread guide 38. Subsequently, the needle 4 has been controlled into the pick-up track 69,
with the result that the newly inserted ground thread 39 has opened the latch 4b agaﬁ.
. Consequently, by means of the thread guide 40, a plush thread 41 can then be inserted
inio the open needle hook 4a and is knitted, in the region of the track 72, together with




20 say the new ground thread 39.has not yet been forned.through the old
stitch 84 into a new stitch. Furthernore, Fig. 8 and 9 s F455£0%he hook
4a is |located approxinmately at a height corresponding to the tracks 65, 70
in F|g 5. The already closed latch 4b thus ensures that a needle 4
runni ng through the non-pick-up track (0. reliably cannot pick up a pl ush
thread 41. 25 Fig. 10 to 12 shows sections along a sectlonal line X-X of
Fig. 5 for three different patterning possibilities. In Fig. 10, a ground
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and i s kiewering, ofithe meclatsgnwdleot the track 72, together with | -1 August
2006 6 the ground thread 39 to forma StItCh. The associ ated si nker 25
i's Ioca ed, here, in a fully pushed-forward position according to the
second t Imde ex8mple decarding toth tlhathea:eédmg'mmginotlémﬂiatespoéﬁmlmahé-r om tPe )
| ush threa 41vathe.h edge 25 uri.ng. . the orlngote
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in the i mHecdlomREnsdde REUK 4a. qmcsfﬂ{er&edlsﬂqmbnméd%lédgemagﬁmwﬁcysgmck 70 in
Fig, 5. Only the ground thread 39 is |locatéd in the closed peedl e hook 4a.
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subsequent sheari ng .operati on.
- and removed during a subsequent shearing operauon

Finally, Fig. 12 shows a needle and sﬁker position which differs from that according to
Fig. 10 only in that the associated sinker 25 has been directed into a middle position '

20 corresponding to the third track 80 in Fig: 5. Consequently, here too, the plush thread 41
is inserted into the open needle hook 4a, But, when the needle 4 is drawn down into the
knock-over position, the plush thread 41 comes to lie on the medium—height sinker edge
25c, so that plusﬁ loops of medium height are formed.

25 Knitting patterns cépable of being produced by means of tﬁe circular knitting machine
* according to Fig. 1 to 12 are illustrated in Fig. 13 to 16 by means of one stitch row gach
- and in Fig. 17 and 18 by means of four stitch rows each. The knitting needles 85 are
illustrated by dots and sinkers 86 by lines 86a and 86d of different height, which are
intended to indicate the effective sinker edges 25a, 25¢ and 254 of different height in Fig.

30 5. Moreover, identical parts are given the same reference symbols here.

In Fig. 13, two needles 85a, 85b, 85¢ and 85f lying at the edges form in each case a
) double stitch from the ground thread 39 and the plush thread 41, the plush thread 41 being




Finally, Fig. 12 shows a needl e and sinker position which differs fromthat
according to Fig. 10 only in that the associ ated si nker. HsApgnst 206
directed into a mddl e position 20 corresponding to-the third track 80 in
Fig 5. Consequently, here too, the plush thread 41 is inserted into_ the
open needl e hook 4a, ‘but, when'the negale 4 is drawn down into the

knock- over position, the plush thread 41 cones to lie on the medi um hei ght
sinker edge 25c, so that plush | oops of nedlun1he|ght are formed. 25.
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i ndi cat espoh&mgfté aet sevdndtiack 99 iU S, mmg%ﬁakartdﬁ&%@b heusaiuehei ght in
Fig. 3% Vbreover, identical parts are given the sane reference synbols

her e. 12 gperatiofy, opfy dbp Heattlh argsemovede sq fhiat loop-fiee pongs are Q‘?‘i@n@dges form
h r t r h h
in eac ﬁa@ﬁcﬁmeomahgmg% eldedd! s tvRGHIS. RidRdvde! g%ggnﬁﬁ n@; o Lus

thread 41, the plush 41 being | | August er hi gh

si nker eﬂgea;eswdomnd therefore I ong plush-thread | oops 4la bei ng obtai ned.
Lying in between are two needl es 85c and 85d, in which the ground thread 39
forms floats 39a via the knock-over edges 86a and the plush thread 41
forns IoFug Mtsm zlﬂihch mr,nnwhxﬂlaheina@lléscssuaﬂd sitredclt A€ forfPa idoubie 9. S5,

via hi. er 86d operation, only
the r18Ren S mefd o rtind e R nsR et BnCalid ket i ada. " o b o
t he floadmwg mbqwgdplﬁémnmﬁdd%ps ala/bﬁltlibllﬁghb'lﬂﬁlﬁétig%sﬁd W%tﬂhé@h thread
| oops la. are 14 shows_a_stitch row, in which the needles

- 85¢ and ﬂ?%%&’@ﬁ‘eﬁ‘ﬁ"s‘emf%ﬁ'\%@“ﬁoéﬁl% ‘ib’@%f”f%‘?f“ﬂ}‘cwaﬁgt@?ent@@n@round
and the gk ésdarinfopadicdd, 41. The plush threads 41 are drawn into |ong

pl ush-thread | oops 4l1la by the high plush edges 86d. What is obtained here,
on all the needles, is a full plush fabric, the |oops 4la of which are cut

open, 48" TSk Saiiith, BPER1S B VSl | C 1SRRI, 10 FLO
are for mbh&ﬁmhph@tegﬁmm&mﬂmgjo@@ &madt?:ﬁeanq!)lﬂlt:sﬂiushhhreamm&t te t he
p:gg: ;as %%gl’ e?%cg eS?H bgmﬁs 85 th& ?o%v—ll)pm\’\é L:Xocrl}%ve nect):lcglés 864 s a rgs t, erefof%s a
very short plush loops 41c are obtained which have the same length as the loops 39b of
the sinker stitches formed from the ground thread 39 and which therefore do not project
20 beyond the fabric surface. These loops 41c¢ are the plush-thread loops desxgnated as
"neutral loops" within the scope of the present invention. In the finished fabric, therefore,
the regions free of the piush loops 41a and formed on the needles 85c, 85d are determin-
ed, assuming correct plating, by the propefl:ies of the plush threads 41 used for forming
the neutral loops 41c.
25 _
Fig. 16 shows, in a similar way to Fig. 15, a region which lies between two plush
- surfaces, is formed by the needles 85¢, 85d and is determined by the properties of the
plush threads 41. In contrast to Fig. 13, here, both the ground thread 39 and the plush
thread 41 form floats 39a and 41b via the needles 85¢ and 85d. Since the two floats 39a,
30 41d are formed here with the aid of the knock-over edges 86a of the sinkers 86 and
therefore lie flat against the fabric, they are not grasped or removed during any shearmg

operatlon




very short plush | oops 41c are obtai ned which have the same |length as the
| oops 39b of the sinker stitches formed fremthe ground Uhﬁ@%ﬁ Z¥6and

whi ch therefore do not project. 20 beyond the fabric surface. These | oops .
41c are the plush-thread | oops designated as "neutral. |oops” wthin the
scope of the present invention. In thggfinished fabric, therefore, the
regions free of the plush | oops 41a and formed on the needl es 85c, 85d are
determ n- ed, assuming correct plating, by the properties of the plush

t hr eads - f . | 25 Fig.. 16.shows, i
Sty i 17308 G, shib SRR, 0 BPBEs fiblr Ol fitrie MRS " P
f or ned bbe produced dfl reean8 b£ theSulan Bnittimg drdchineidesetibéal Ihhisis pasepPig! i®s of the

Bnd e PiRces B petlSRt 0 o P 12 1o Bt s sty 1 B AsloBsc and

85d. Si ngGubldtrdatRtithedals fozid iBthedist PuPnde@eiBehnfigg Erom tb hiayai d of the

knock-over edges 86a, of the sinkers 96 and therefore |ie flat against the

fabric,d Pidythiged 4 deing formedqintsy medinm\ns dong lpppsct 1810y 4dhularthngedigper at i on. | |
August Zﬂ%—fo}tajéxg'reiq%es&%p?ﬁ%elﬁgﬁ ﬂiﬁh—férgﬁ%egﬁégs 39U5r b 's{nﬁé} HeVgR¢ el O D of a

further plush f | € whi can e pro y nmeans of the circul ar
kni t ti ngnexhicmineedlercwhich sentrate n regivn 8T firse of Plugh lodfs, the plusht thetad S1tfhemsst i | |

uncut fappi  Fir Qs e 0.Cy Ll T titch raw A, four
doubl o- ¢ R0t AR bR LA 29 o5 bRl iplle) 38 R Btabll: g 7 om

t he | ef tthrdat 88 forngl aifldnt B38¢ eiadhd kndukiover édpesesh ofithe sdmmelsitkero25.| Suwhal oops 4le
or 41f,via th I um . plush-formn es. 25¢ or the high plush-form ng
edges 1?51!&lsor§oafﬁ§ce€qeﬁ Reh keeowe tog {QPﬁegStﬁagls Tormed iy means 06%1".‘?% Hgﬁg'ﬁ ate a’

regi on 8gndfd @k StitciPlsUsimddOBPfeadssT afutifid} debl€ A with thepidting Mrdddat 419 via

t he high pllﬁh edges 25d of the associated sinkers 25. A first ground

thread BBy means ghthe 30wt thiriser peedies de furthpr Jongergnd shepergriushrieopsanme

si nkers : s ol b }pﬁg : , whitglitch is
f or med bzﬁ%§%éé%g%%%gy3#edggﬁmﬁgﬁl a ??Jrg%agtpﬂ%tgc F%%&JPW%’ by neans of
a furt heherg,cbe proyndheeadtin pragessech smodth eight/ieB, i.e.Anngildiy masyenmeans of the next
thirtean needles 4, further |onger- and shorter plush |oops 41f and 41le and
‘additionally neutral |oops 41h are fornmed according to the pattern, whil st,
here, t hEhegtidahmdwt B difeds frempthe stitsls exv Annahéuniddightepione7tdefineceby thie a pl ai n
manner .

float 41g of the plush thread 41, in that a second ground thread 89 is processed into
stitches by means of three needles 4t and into tuck stitches by means of two further
needles 4u and is otherwise floated (floats 39d). On the-remaining needles, a plain

20 right/left ground knit with plush loops 41e, 41f and 41h Iof different lengths according to
the pattern is produced. |

In stitch row C, a third ground thread 90 is fed, which in the middle region 87 forms
floats 3% which are tied into the ground knit by needles 4v or 4w by means of tuck

25 stitches or stitches. In the remaining regiohs, the plush thread 41 forms long, short and no
or neutral loops 41e, 41f and 41h, g

Finally, in the example, stitch row D is identical to stitch row A, again the ground thread
88 used there being processed. Further stitch rows, not illustrated, may follow. '
30 As shown in Fig. 18, after a shearing operation the high plush-thread floats 41g in the
‘ middle region 87 of the knitted fabric are no longer present. Moreover, the long plush--
‘thread loops 41f are cut open, whilst the short loops 4le and thé neutral loops 41h are. |
" uncut. This results, in the middle region 87 of the fabric free of plush loops, in a ground




15 The StItCh row B differs fromthe stitch row Ain the mddle region 87
defined by the. float 41g of the plush thread 41, in thatllaAegsbA@6gr ound
thread. 89 is processed into stitches by neans of three needles 4t and into
tuck stitches by neans of two finther - needles 4u and is otherw se floated.
(floats 39d). On the remaining needlesyg.a plain 20 righttleft ground’ kni t
with plush | oops 4le, 41f and 41h of different |engths accordfng to the
pattern is produced. In stitch row C,_a third ground thread 90 is fed,

whi ch i n ki Gvbiehel 8y SndaBObP e §F st AHER debibd s sééaﬁesvwmcmu@hé& dol1 @MadsNt O t he

ground knit hy needles 4v or 4w by nmeans of tuck 'stitches or stitches.
I'n the réFPé'FClW&]E’%M,Paﬁﬁé%ﬂl@%ﬂﬂwﬁ'@fd&e@%wﬂﬁ@@@ﬂ@, short and no or
neutral |oops 4le, 41f and 41h. Finally, in the exanple, stitch rowDis
identical to stitch row A again the ground thread 88 used there being

pr ocesseds HimrtThand B alse showoawsl, asris indicated by longbicokem yunbwkeémand sBOrtAs shown in

' h h: ad ' h
G 8 R, B MR A b RGeS0, "
| ong phi sieave paktemadbsdriiens indthit differemiolonpedre iinPirted o thegdhal hrdado8Gtot! € and

t he neut oops, 41h are. ncut.. This results, in the m-ddle region 87 of
t he fabrE’@OPF%fégwepWewsms’dE@ tffwggm Y eAwres DoRy g katfted ansiea colourek nj ¢ whi ch,

by means pafert Which 3eborh@t iGbI VIMECSE td abseild HGIRR thieddheildeh @aeguand f1 oats
accordi ng to the knitted pattern in the manner of the three-way .t echnique.

As Fig. #9egnd 18 al so show and as is indicated by |ong broken, unbroken
and shggt 5 br oken |ines, col oured patterns-may al so be provi ded in the
region 87 iin addition to. the  weave pattern described, in that different
col our ¢ In lditiopao tthelpattershiesgibed aotl ﬂhsmdismaﬂeﬂmwm mmmdmscfasthen/e syst ens,

so t hat e re res bat a t dandacolo re pattern
whi ch beégbmes %ngeg?oduggﬂg% (% e© mﬁ‘fhﬂl%e‘n et ween t he
plhusg z bvestion]1 Pot emaqu it mﬁybe gith&e@ﬁbhﬁlFl@S 1%@5@ 18 gﬁdﬂlgrkgtchhwaEW; ﬂf edhl n
the dra s further s.cap oduce neans_ of the
circul ar a‘?@ﬁ&t"f’ ?rﬁ%‘ prstial rows ER‘ﬁH‘ 'g‘é)f‘?gi‘@l F{n‘g%ﬁfﬁt Bﬁ“‘alF’BPy%Qﬁ?Fﬁ‘Fs@g it may
be gat fﬂafv&ﬂgﬂ)ﬁﬂmhﬁbaﬁ stilcheald (HeSseb iRt patth® réw ' @hee’ @¥EndAhreR! stitches 4t and

the third partial row C five ground-thread stitches 4w which are added together to form a

three—coloured full row, as is generally custornary in Jacquard knits. This Jacquard pattern

could also be replaced, if required, by a patiern which is formed by three differently
colouted plush threads, in that, according to Fig. 15 and 16, in the region 87 double

20 stitches are produced from one of the plush threads and the ground thread at the points of
the stitches 4r, 4t and 4w or only neutral loops are formed by means of the plush threads
or plush-thread floats are Ia1d over the knock-over edges 25a of the '
sinkers 25, :

25 The invention thus makes it possible, without the exchange of cam-parts, to have nume-
rous hitherto non-implementable knitted, coloured and structural patterns in a single plush
fabric, It is particularly advantageous, at the same time, that zones free of plush loops can
be produced selectively either by the formation of long plush-thread floats and a sub-
sequent shearing process (Fxg 13) or by the plush loops being designated as "neutra-i

30 }oops" (Fig. 15) or by the fonhation of short plush-thread floats (Fig. 16).

- The invention is not restricted to the exemplary embodiments described which may be

modified in many ways. In the first place, in addition to other selection devices, cam-part

E
H




and C constitute three partial rows within the region .87, the first partial
row A possessing 15 two ground-thread stitches 4r, the sddcteEustidbbal row B
three ground-thread stitches 4t-and the third partial row C five
ground-thread stitches 4w which are added together to forma :
three-coloured.-full row, as i's generaldgy custamary in-Jacquard knits. This
Jacquard pattern could also be replaced, if required, by a.pattern which -
is formed by three differently coloured plush threads, in that, according
to Fig. e ' ' i U jot r r ed from
one of the p us%@ﬁ%%@%%ﬁ%%@%rg&ﬁﬁﬂ%%éﬁoﬁg@ ﬁﬁgag%n S eg?tggt_t he

sti t chesom of the twp dourth and ik splentéan deviices 33y 33brdeschibedrwith nyfersres® Kif. t he .

plush th r a1l sk ead.fLoa re.l ai,d over .t he, knock: over -edges
Dsaof |t heb S equreldb M Al i, 2 ichiefihl e Bkt Bevice S 38 AR o hout ¢ he
exchangeonly neatral jeops sind tangticope couldbe fomeal By bk b6 tHaQilush TRieadE M abl e

knitted, l our.ed t t |, patt i I ngl lush fabric. It i
part i cdi PR ol e Boribie e Brieh Bielecion devioon i Msb A PRtOnGY g sh
| oops camd shertphadiuBRad FobESHk béPrydiRbd. alrtia¥mdb it §05Ji8b 35 pRivideod -
plush-thread .floats and a sub- sequent shearing process ?@Pg 13) or by the
pl ush | dablhgl;’lﬁfésj}yn@i H@?;%C@ld%ﬁaﬁﬁs githe @mrggd onaigz@r?mrgm mzﬂ;meeme the

or mat i iBflersd#Qildernial e\ o) . % i S no _
restri c_g:gd t‘%ﬁth‘he exeﬁrgll ﬁrﬁhﬂﬁ ment s. d{é%grlgeglemﬂ&e%ﬂhgo? %%ﬂp dified in
many waylgose| whieh serv¢ salely fvrthe productma diftsireightforwatdyeroumiethead isach dews.ces,

cam paptyoreover: ihe net éc&lﬂdefa‘i'g&ﬁ@ g(%OG - 20- arr.angenents other than those
described nay also be prfovided: R 4P @ S$ATPRAIE manpgr, fn WBIGH Cage, t he two
fourth anir flid,tthe sah dot Dand deviheed giida ring33 WRECHivEes bWeirknd-af8faBDCe tO

Fig. 3.t ul.d al sq.be di.spensed with, in particular the sel ection

devi ce é@’g?ﬁuﬁ?ﬁﬂ g9Fs uthgut %ﬂPgﬁﬁEﬁFr‘&PO%%@reamywéwgbwyb@ ebie-be
fornmed hionsetirs ok thdke iiskabd il ®3&0edl N 5 addition, it would be possible
to design the selection devices in such a way that only long and short

pl ush-thread | oops can be produced. Furthernore, it is possible to provide
a multiplicity of identical systens of the type described on the
circunference of the needle <cylinder or alternately to provide the systens
descri bed and other systens, for exanple those which serve solely for the
production of straightforward ground-thread :




stitch rows. 10 Moreover, the needle cylinder 1 could be arranged in a
stationary manner, in which case, inter alia, the cam bdd Augest2G0fe t hread
guide ring 23 would have to be arranged rotata- bly. Finally, it goes

wi t hout saying that the various features nmay al so be used in conbina- tions
other than those illustrated and described, 11 August 2006 -21 clains 1.
Circular knitting machine for the production of plush fabrics which have a
ground knit produced fromground threads and plush threads tied into said
ground knit, containing a needle cytinder with knitting needl es intended
for stitch formation, a sinker ring wwth sinkers intended for the
formation of plush-thread | oops, and a plurality of knitting systens, each
with a means for controlling the-knitting needles into a 5 knock-over
position,after the pick-up of ground and/or plush thread, characterized in
that ea these knitting systens has, at a point Iocated in front of the
means in the knitting direction, a first pattern device, provided with a

gr ound- thre S ctivel II| knitti eedles into
O o Rl S maclind Br B8 prodbeienet Phish T SrER B  Gpidlimg t b oad
or a nOBrdﬂﬁbédtﬂd‘ﬁggﬂéﬁﬁdﬂlkéaﬂshﬂ& ﬂsﬂﬂﬁreﬁasrueuhﬁo@aagwuﬁaknﬁp cOhtairund t hread,

a second grn devi ce,. prov t.hread, gui de, . for

d sh-
sel ect | 9 H{lffra*rlilalwgﬁ%%eedl@ﬁmt?qdﬁa f‘HéBTGL aﬂ% agmkEIIng it osi ti on

i nt endedink&s uitéiﬂed)fdf'liTe%nﬂJtmﬁ'oﬂﬁﬂilsﬁ-ﬂfr&ﬁqo@fs @M a i ntermediate position
i ntended for the non-pick-up plush thréad, and a.third pattern device

for sel ebrglippiknitting $Y§‘Iems,rf‘@°1% W§h§|11i*ﬂ@%5r for gantolling the-lqiting neqdfes intp asi t i on

inte ndeq&nééktovteh sﬁfoﬂraﬁ%t ﬂhepmﬁfup%l@gfoﬁﬁa arl/&Slushithead cheaRaiRl ihaecond
position inten for the formati on of |ong eriplush thread | oops. 2.

G rcul aFthrﬂfﬂ%eF%]gﬂWﬁgﬁﬁsﬁ?@Sd@&@ﬁ apeigt loeated inifiontof thqweansdvtie kedlingn that the

~sinkers eiﬁ&%i paRbA ?%vfc@rﬂ?bxﬂ&dem% @Hﬂ@é&gﬁlﬁfe fohGeléiv@y formation of
ground-t ead oops and of the shorte | 'ush-t hr ead | oops and second
pl ush- fGWFﬂOngl jtting peadlis dnte o knitting dr ipositiort mtenfed fop hg@ickpipush- t hr ead

| uSharagt d
et ot EELAFHRAA o Dhir kfiin FBEH A ACRANE! MOnd G AL T drouilBEAL, B R0 11
such a mpcouﬁa@tteal @@lcécmpﬁded witlya phlsh-ﬂmaslglmdtehfoesdethdwmtﬁ&hngo@e achi eved
either RyinGRHebMbd infd% fibEus boMiSinteRidd thitfie bRy BPSLH Bhkad or an

intermediate position intended for the non-pick-up of plush thread, and a third pattern
~device for selectively controlling the sinkers at least into a first position intended for the
~ formation of shorter plush-thread loops or a second position intended for the formation of

longer plush-thread loops.

2. Circular knitting machine according to Claim 1, characterized in that the sinkers have
first plush-forming edges intended for the joint formation of ground-thread loops and of the
shorter plush-thread loops and second plush-forming edges intended for the formation of
the longer plush-thread loops. '

3. Circular kmttmg machine according to Claim 2, characterized in that the second and
third pattern device are assigned to one another in such a way that a selection "neutral
plush-thread loops" can be achieved either by controlling the sinkers into the first position
and simultaneously controlling associated knitting needles into the pick-up position or by
- controlling the sinkers into the second position and simultaneously controlling associated
- knitting needles into the intermediate position. .' '




and si nul taneously controlling associated knitting needles jnto the pick-up
position or by <controlling the sinkers into the second dUs$¥$E

si mul t aneously control ling associated knitting needles into the
intermedi ate position. | | August 2006 -22 4. Crcular knitting machi ne
according to one of Cainms | to 3, characterized in that the first pattern
devi ce has a earn portion being aSSI% ed to the knitting needles, having a
knitting, a tucking and a non-knitti g track, and being arranged for
distributing the knitting needles according to a pattern in such a way

t hat the [ [ o t he . Ki,n r knitting
track an% l%;lfcgl[aﬁgl% “ %e%q%cgﬁle%&o%g}l%y rT\éOf E:P%nl}%ﬁc}tcf %%gzér&ag?éeﬂﬁrﬁgla%ﬁgough t he
non- kni tﬁrlswttemaieklcmhmsrmam ]pnrndm lmylgmmgim tgthetknditing nexdtes, lﬁvin@'ar cul ar
knittin ch| e.accor.din char act er. the first

pat t er n KR S g gl Bech e BB 6 SRt PulS, (he ki tti ng
needl es knittihdecedlen adcording mg pattéradksuahd way dhat ﬂe&mnmg Imdks mgmvdy ng to the
pattern an sele 120 dev stri t he, kni tlng

Pecal oo AP T PoKGH of FutR e i i sem® i oy Ak et ob

Kni t ti nguh faekghabeaddialiging Gratlheithdi bRking up the@réiidltiveadkni tti ng nachi ne
according to Claim4 or 5, characterized in that the tucking track and the
knitting track end at a level |ying between the tucking track and the

non- kni t3, idigulaf ReiktingmehcEie h&mﬁﬂgtd’tgaﬁxm tch&raétBtifade ﬂiaﬁihe ﬁmpaﬁm n 7.
characterized

Circular_knittin hi.ne ac¢cor to one of.

in that dewice %%%@%ﬁ%ﬁt%ﬁiwwr?é% digtipuing Syitigs .nﬁedg'5 esito F@tnoekpwl%rt. on and
has a pltﬁd@kﬁﬁﬁ&ﬂ@fé@ﬁ&%ﬂ@i&&dﬁ@tﬁ a{tahtaha agedaﬁaegiélaﬁwnaeﬁ@é\fopl ck-up track
aSS|gned tQ the kni tting n edles and a third selecti Epyce for

di st ri buliftHgptngdn ﬂttlpgﬁaed dennng theough e drivg opfdrack ithe gicking Fagkl. pi ck- up
track aqpokditing trhék RchBinos the pliterd rcul ar knitting machi ne according to
Claim 7, characterized in that the pick-up track and the non-pick-up track
are arranged behind the knitting or tucking track in the knitting

directi q @Rﬂlaﬁkﬁ&h gAMEhBR Ucrdife tAVIBIm §6F %ﬁﬂ‘ﬁ&%ﬂﬂﬁﬂnaﬁ 8 tickingr Medi at e
position. 9. C rcular knitting nachi ne accord %ch one of Clains | to 8,

charactéﬁﬁ&ﬁ%ﬂhﬁhﬂﬁﬁgUﬁﬁéamkﬁﬁkﬂ“ﬂ&?ﬁ@ﬂﬂmﬁemﬁé§ §“ﬁkcan1port|on bei ng
assi gnedinh hddf- @W&k%@c&%ﬁb&ﬂn@t& toShtednicdfHe pdsRdi Ng into the first

position and a second track |leading into the second position, and is set
up for distributing the sinkers to these tracks

7. Circular knitting machine according to one of Claims 1 to 6, characterized in that the

second pattern device is arranged in a first cam portion and has a pick-up track assigned to

. the knitting needles, a non-pick-up track assigned to the knitting needles and a third
selection device for distributing the knitting needles to the pick-up track or the non-pick-up
track according to a pattern.

8. Circular knitting machine according to Claim 7, characterized in that the pick-up track
and the non-pick-up track are arranged behind the knitting or tucking track in the knitting

direction and start and end at a level corresponding to the intermediate position.

9. Circular knitting machine according to one of Claims 1 to 8, characterized in that the
third pattern device has a cam portion being assigned to the sinkers and having a first track
leading into the first position and a second track leading into the second position, and is
set up for distributing the sinkers to these tracks ' ' |




I I August 2006 -23 according to a pattern. 10. G rcular knlttln machi ne
according to Claim?9, characterized in that the earn porthlohugwt2fned to
the sinkers has a third track which leads into a third position intended
for the formation of nmediumlength plush-thread | oops, and in that the
third pattern device has a fourth and a fifth sel ection device for
distributing the sinkers to the first, second and third tracks according
to a pattern. 11. Crcular knitting nmachine according to one of Clainms | to
10, characterized in that the third pattern device is arranged between the
first and the second pattern device E% the knitting direction.

according to a pattern.

10. Circular knitting machine according to Claim 9, characterized in that the cam portion
assigned to the sinkers has a third track which leads into a third position intended for the
formation of medinm-length plush-thread loops, and in that the third pattern device has a -
fourth and a fifth selection device for distributing the sinkers to the first, second and third

tracks according to a pattern.

11. Circular knitting machine according to one of Claims I to 10, characterized in that the
third pattern device is arranged between the first and the second pattern device in the

knitting direction.




