;yze3e"t6TW 21 MAY 2002 unmmm urm *166166* SI PRA Pat ent ent wi ckl ungs- and
Bet ei | i gungsgesel | schaft nbH, 72461 Al bstadt Crcul ar Knitﬁ%@gg@%yhz The
invention relates to a circular knitting machi ne of the ki f

the preanble of aiml. Crcular knitting machines of this type (DE 38 12
124 C2) primarily serve the purpose ofjavoiding the formation of
undesirably long floats and the necessity of undertaking special steps to
tie excessively long floats into the knitted fabric when producing
patterned knitted fabrics w thout the use of yarn-changi ng devices. Floats
of this kind lead not only to high yarn consunption but can also interfere
with the subsequent finishing operation, such as the shearing operation, or
can wap ar tral rod of the circular knitting nmachine . In this
situation 'NM“HMWM@“M@N'Y innaterl in the individual case the
machi nes in qugg %&%ﬂ are what are rM w%gw mMﬁ s single machi nes havi ng
only one needl e for the product ard desi gns, horizonta
striped patterns or the like) or whethésiééhey are circular knitting

machi nes for the production of plush fabric or of other knitted fabrics
produced with two or nore yarns, such as those having reinforcenent
surfaces ) or whether the particular yarn that forns the floats is a ground
thread or another yarn in the formof a plush or reinforcing yamor the

i ke. The cutting device of the known circular knitting machi ne consists of
a cut t i SIPRKIPAtentédiwitkbgo mad Bepilsdunpspiaseliddiataib M 01 Bl nedddy by an el ectric
notor, and, optionally ) of a suction or 21 MAY 2002 2 bl ower nozzle for
keepi ng the yarn ends taut on the yarn guide side. Since the cutting device
is nounted in a stationary position but the yarn floats that need to be cut
are nnvgd gafg,the gu%tlng knife at a high relative velocity depending on

t he speelf<si 1 ylinder, there is no clearly defined cutting point
on the yarn. Besides ) the cutting point exposed to the cutting knife
remains_stationary for a brief period mhlle the part of the float_on the
fabric E‘%I‘é“’%?ﬁ%‘ﬁ@é £ § CHEH kofting machingof the Idpd s i? lf‘fflr”éftk?rpr‘f*ﬁ@ $8Fn end
on the €rbhitc. side elastical |y and allowit to recoil in uncontrolled
fashion after the cutting operation is conpleted. The stretching of the
yarn end on the fabric side can result in the distortion, and especially

t he shoCirewlarignittiof; rhaohineebiofiisrtyse am«:laaaa M CDRREnRily Rrus the lpagiss oA furt her
consequen stre temthe rn end on

t knitt /

the f ab?‘foé(ﬁ’ég h’g gégﬂat’g%totfluﬂéegu?%% ! V\ﬁozﬁ‘? a’fw@eg’lé?eé%}?ye@ %ﬁ?%ﬂggsl’%gdl es and
be kni t stegh thytietdxicassivylytieup ﬁgatsmlltd Jhe\Huitedd fabnwwﬁ@tspfodﬁkiﬁ@ paQ@th khitean t hat ,

ttin rati r.ot tiin ave inade e
gﬂt t : ng ﬁgs'pgftﬁ?@gg aﬁsg gg’ﬁgﬁ#&f‘@@%%y‘gﬁgr}%fogtgP%:'}Eﬁﬁfnfl\}eé’g O‘I'ﬂ qg’@ih ionis
t her ef oyanlkassmehption bhmantulwahterfbred\ekh gl susdghient Einzshibgapetation, tsuttgasmhe hi ne of
t he Ki d bed ab t hat d cutt t d
ne L BASRE PR IR R e e PR TR RO A BB BREGA 5y 00 °0
si de, cthubs Simatet it iDbaspraly éntnetdrial whether in the individual case the machines in ques-

tion are what are referred to as single machines having only one needle bed for the produc-

tion of jacquard designs, horizontal striped patterns or the like, or whether they are circular
knitting machines for the production of plush fabric or of other knitted fabrics produced with
two or more yarns, such as those having reinforcement surfaces, or whether the particular
yarn that forms the floats is a ground thread or another yarn in the form of a plush or rein-

forcing yarn or the like.

The cutting device of the known circular knitting machine consists of a cutting knife in

stationary position, driven rotationally by an electric motor, and, optionally, of a suction or



The characterizing features of Claim1 are used to attain this object. The
I nvention offers the advantage that the knife rotateS\Mti:tRf gﬁ &bﬁ
cylinder and therefore even during the cutting operation as A\ §
circunferential speed as the yarn ends being fornmed on the fabric side, so
that the latter cannot stretch. In a p?rtlcularly preferred enbodi nent of
the invention, this [stretching] effect is also counteracted by the fact
that the speed at which the knife rotates is selected so as to be slightly
hi gher) 10 % hi gher for exanple) than the needle cylinder speed) and this
al so relieves pressure on the yarn end on the fabric side during the
cutting operation. Additional advantageous features of the invention follow
from t figwelRsARI P keepirg thc ?’H c#ld9 faud omﬂﬁe ild?f{ S0idk Qe Wdidce e E{ﬁﬁ% hbgg in
greater detail bel ow by erence to enbodi nents 1 n connection th the
encl osEdMeHER; W@s%‘at}%amoéﬁlon g the yarm; flgats g1ak peedi te be icayare fmaeyed ppstitesl

sect Oanéukg RhiEath g Glkle Vemcle) 4B grBR{Unl e 32010 iRthdk e PfindeBVBIe! ON | 1

the area a cutting device according_to the invention; Fig. 'S a rough
schemaisine ¢lesinAedifed Futtipg PRighP® Hhervasn| Hesidesy ﬂw QUG RO em@en © mreng of the

circul gtikdichiftd RgnaiCddtiofargffoFh gnetipéi'ﬂﬁ ¥hBe MRCHROHM tlie Fi9ke Bk #dppicng the
cutting device; Fig. 3 |s. a partial sectional view of the circular knitting

machi n8ide GRS tob‘égYF eﬂ"ér‘b%ﬁﬁ%@n‘d@ [FFach dbanyarn epg gn the- fatmigysidyelasfical-gr eat | y

enl ar ggdinSARRNMRtb Gecbil G ubEontidRe® FERIOh lafthr ﬁ@%ﬁﬁ?g@?&aﬁﬁn {shﬁmﬁl&eﬁ' nphedevi ce
of Figures 1 to 3 as viewed radially fromoutsid he needle ring and in

the di PEeelins obtheararngndaon thedpbyic sidé panyesylsingthe distortiqn, apd gspscialiyiliear t o

Fi 9. 2shérhawg! Beldasgd%noa‘ntmema& bt@Bhedfor tPBH a8k | NO AN e@ns uehdd€of th¥ gt i ON
in different situations;. is an enl arged parti al ional viewin

accor d&it &n fidenngtegm Iutting égsé‘?‘? &BA ¥ eRT on |“F’Fgfanﬂ‘E: Fiff gany %f‘étmtﬁ & yesekond
embodi RNdelRfedtibRrifig héddng a8le bk kRitRl tyN8isishMeRtak QRI1, 3ARh is undesirable.

Aside from that, cutting devices operating with rotary cutting knives have inadequate cutting

properties and comparatively short service lives.

The invention is therefore based on the object of designing the circular knitting machihe of
the kind described above so that it has improved cutting properties and so that uncontrolled

recoiling, especially of the yarn ends on the fabric side, can largely be prevented.
The characterizing features of Claim 1 are used to attain this object.

The invention offers the advantage that the knife rotates with the needle cylinder and there-
fore even during the cutting operation has the same circumferential speed as the yarn ends
being formed on the fabric side, so that the latter cannot stretch. In a particularly preferred
embodiment of the invention, this [stretching] effect is also counteracted by the fact that the
speed at which the knife rotates is selected so as to be slightly higher, 10% higher for exam-
ple, than the needle cylinder speed, and this also relieves pressure on the yarn end on the

fabric side during the cutting operation.

Additional advantageous features of the invention follow from the subclaims.



Fig. 9 is a rough schematic top view of the conponents that are | ocated
within the needle ring of the circular knitting nachine onHi MAS( ZQQZare
necessary for explaining the node of operation of the cuttrTng devi Ce€ ™ Fig.
1 is a schematic view of a circular knitting nmachine of the invention
having a needle carrier 1, which in this case is designed as a needle
cylinder and can rotate around a vertical axis 2. The direction of rotation
isindicated in Fig. 2 by an arrow v_, for exanple. Knitting needles 3 such
as common | atch needl es are nmounted so as to be novable up and down in 21
M AY 2002 4 grooves in the needle carrier 1 positioned parallel to the axis
2. The v it i I I | . tracks
I R
sel ect i emnetigncwitiothe gatiosedidramingss ik wdiah: per se (e. g. DE 37 12 673), is
housed in the cambox ring 5 on a plurality of knitting systens, by neans
of which device the needles 3 can be selected in accordance with the

pat t er nFigA lcis arsohemedtinigw pf agerTipalaeetivnizhrougin g cirowimt krdttisg neeshine abwrding at abl e
and havin i . [ I ' tach .0 .the needle carrier
1. The %Oe%alq{\a& Géén:an%h?g%sa aosf Ep%@?’ e(%q{%/ %%coclr:(gl})? ?oe(?lg rulgr%aaél) , Which is nmounted
in a machine frane 12 by neans of bearings I1 so as to be rotatable and can
be_caus gl 104 0ohP sdimictob WFe?BP e UoDoldi ok fed Phoil MNchfd G i che T
si nker rinhg B8 bear | ng- nount ed and drrven in cozrespondi ng fashion.

Br acket sirqarknitting ureckide of Fig. gl andadré ngcesshryctor gnplainibg thuppong édvicen t he
circunference of the machine franme 12) which brackets support a yarn guide
ring 16 | ocated above its needle carrier 1, on which are nounted in the
area of Rihe3 kra partizigetiponleview phthe greubie knittilg dogchirei thdt pabee ehBugddiay. 3) are
i nserted | | ected needles 3. On the inside upper edge of the

needl e gg{rnp%rgcrlw&l }f%?'ng’l ly, is nmounted a support ring 20 intended to support
the knitted fabric 19 that is formed (Fig. 3). Knitting nmachi nes of the

type desgri bed ar rall 1 skil.l.ed in the t (DE 31.35 702
) e bR SR BRSOl oEBE bt Ramblheb g el ik

descri bed Higurey &t 21as dietvad radidlly faonoicdtsidepgbe ntadipnging dve isuly diedctiof opat ent DE
38 12 124 C2,(.0r - PS 22 18 114), in particular) is nade a subject of the

pr esent a(ﬁrlogcﬁﬁo“s]t}:rl% y reference. Fig. 1 to 7 show a first enbodi nent of a

circular knitting machine according to this invention. This enbodinent is

deened t ~ . t=ang. ccordance w.th e inventi.on, the
ciroul arBE E g Tl SRR ERTE: ol BRIRSER Rt ole B hEHE B RN <o
t hat conifahermventiondotdifferentesiteations;s, one of which in the enbodinent is a
shearing bl ade 23 and the other a knife 24. Both cutting elenents, as shown
in Fig. 1 and 3 especially, are located nore ar less in the plane of the

needl e rFipg8 isum etlariged patialnsectidmyl vibw in asdordupee Wvith dRig e ofod cirduarinitieg s 9 and
by the utgg)c%ﬁncetﬂgtsha(s) fa s%ct,]o%d rc]:?n g)hi%r\%n? of E'xe tcﬂ&fn& device of the invention; and

Fig. 9 is a rough schematic top view of the components that are located within the needle
ring of the circular knitting machine of Fig. 8 and are necessary for explaining the mode of

operation of the cutting device.

Fig. 1 is a schematic view of a circular knitting machine of the invention having a needle
carrier 1, which in this case is designed as a needle cylinder and can rotate around a vertical
axis 2. The direction of rotation is indicated in Fig. 2 by an arrow vy, for example. Knitting

needles 3 such as common latch needles are mounted so as to be movable up and down in



21 M AY 2002 5 | owernost position or by the needl e heads. The shearing

bl ade 23 conprises essentially a pl ate-shaped, fixed ri nggIZ? W d SO
as to be coaxial with the needle carrier 1, on the outer nce of
which ring is fornmed a plurality of sawt oot h-shaped recesses 26. The | atter
are limted by surfaces 27 running ess’gnti ally in the circunferenti al
direction and by surfaces 28 that are arranged essentially radially but
slightly slanted fromthe inside to the outside and in the direction of
rotation (arrow ~. In order that the shearing bl ades 23 or used parts

t her eof guoavestie theepdedicedrizaash pysitiqriedyapilef ertad hxis orMid mevandnapfienunber of
shearin g&m C&NY l on s 29)
whi ch sg%elram{@cﬁtg?s gre as}ticecﬁ%d&%&bol t HIQ?%?%&%E%? *On & e%t’?‘?d gli “‘“ﬁé%é‘t ed
above t R&ny 4 ﬁ‘gazsmwran&fn@rw&&éaomémur@e@z Mﬂla:blsknwhlpeﬂ-y:@lﬂarﬂﬁted in
the nmachyne sfygﬁrt?nat?semqne chm Bdx ARg 5t&9§§1t1§1mf 8{1&& A %Et?xgs mdd}§ Jfnife

24, on the ot her nd, rotates vmth € carr e direction
of the Ii °\Y1°°(q*?t @ee dlgs 3 qag,be; g5 Cﬁﬁrlfiég“é’f‘éﬁma%tém Pattprhéh GamIpeR sinker

conponeRing ﬂfﬂsbflﬁaﬁﬂg—hbﬂﬂcdi@waﬁﬁi bé Pot@dble bh® AN inP LRk 3d o dndedshRrred to
the colym 14 acket Protrudes radi al | y past bracket 15 to t he

b,
i nsi de %Wﬁﬂp@rtb%nﬁ e iy pedestal 34 in which a shaft 35 is

beari ng- m)unt ed so as to be rot atable. Here it is understood that several

| d 120 a9 d_bracket
ot 1 onal 1y 2eheh Gt F6r SHRERST ke DRER st Wit Pt ot 14

can be pl20wi neahs ofdesdingart lwmdpa:tel tyotalta’mld:axgwaes;eka@dad 3 rothdaebyra ddweshaped

housi ng it LS.2 1S .fastened a wer._end of
the br ac%é%&@g %%ﬁ%@g{é#ﬁﬁé&peﬁ%ﬁ éﬁmgzl&ﬁcﬁﬁ’ﬁ"&m‘ﬁgﬁ “?Z%vef‘ﬁnv\hl ch a
t oot hed qormgm&@lnmfaﬂhl@xt ernal teeth and a gearwheel 37 neshing with it and
nmounted on the shaft 35 are bearing-nounted so as to be rotatable. In a

| ower part 32b of the housing 32 a r|n9 shaped support 39 is nounted by
neans of Backets 5 Hreanountedser & PIEREY|qfieelumns 44 suppdsied optthe sistusfersheecef eippor t
has one ﬁ@&ﬁdeoﬂ?adl@@@tﬁﬂicﬁlﬁricﬂ@tslsﬁﬁé&?a "yﬁ‘ﬂ' hdeYrid eéj?é 1dcSted @ﬁ&\EQEdneE&let he

ction

toothed ring by means of (g [ts and anot er s ocated on the

out si de ?aé’a‘?”all IC';F1 ‘Y’Hﬁlt‘ e FRAHHES 10 the azea ot the fsmitting, sysths yaroperides . BY wpishs yi ng

assenbl yyarhd168 (B, $)0416 iifkgrted itd @Ssebttedtheedlts HE e et UppeSen@aatigd from
one anot her, and Cﬁn be cqnnectgg to _one anagther by bolts of the like, The

kni fe 2425ed1eLRTie o GOt I PGS A FURREN 418 QeréFéﬁi%IlbqO)ﬁuEWWg‘F XniteA %Qf‘cby
bei ng nolhitedisdormaeds@iy.ed). pi n ‘41 nmounted in the bracket 40 and positioned
at right angles to the axis 2 and essentially in 21 MAY 2002 6 the
circunferential direction of the shearing bl ade 23. As shown particularly
in Fig. Bnititgemadhines jofi¢heblynel dezBibed arepgentmlly dnowihe dmeskilleginid tof app GPE 331 of
the housfigos3dsang 4544 B67 B0 8RALIOAAY ook %9&9;5%3&& ntea?tc}% | b&ciitha

| ocat ed T nmedi at e el ow t he sheari ng I's a

pre-t ensil’oﬂtre%'31'61‘3%\21-1%s'tro iayaid FpRSitiond thepibjestaafpateint BEsHH 121@2442325(%9&3 # on
the bracket140in ﬂgd}u&ﬂé}eﬁs 124418 REBjBL LR ﬁ&k&?agﬁtomsbﬁi%ff«:&ﬁé the support
ring 10 bearing the needl e carrier 1 has a toot system 44 on its surface
that meshes with a gearwheel 45 that is fastened to one end of a rotatable
shaft 46Ftrg3L1niDe’Ushow 1 fisst embhdiment pfawirtdankniting ehachine @otarding 1athisrt t he

ot her en ply Redt 36 BSenhed t@d&e ykley 47 that is
connect egn by a gthlfs ‘{)dﬁe4g§ élbé:fltB pul et?/e @glb%%%t éned to the shaft 35.
Here the transmi ssion ratios can be set so that the drive 34 to 39 and 44

to 49 f ol hherdahid Qi the Mpéitiond tHeV@rdufr GRftinCHadHiIR O 158, Wé 4Qias af ledshe
needl e carrier 1, causes a rotatlon of the kKnife 24 at the s % Feed t hat

t he needPBS Euffing devicp thafccontains thio qtting, elemppipapg of which in the e YFé to
adj ust _tlamhhgam 23'aﬁdﬂtﬂe§<}ith& & Bnifd124, Mm ckﬂﬁhﬁeteafbnfaplhfltmnrmrmgsl awd y or
nore qui a e needle carrier cia

enbodi ne t “"Iﬂﬁea’l‘ %Fﬁq%ﬂmt%ee‘??n’inf%e le?n?‘ 8?3’?&&@? ring sé’&g’ egby
sonmewhat tiie @btéug-ofp eddes rofiltheysinkayy® ab@ bivthe ghyer endshefnthé Ineedlas:bmcﬁewe speed of
the needle carrier 1. For free selection of the transm ssion ratio, the
gearwheel 45 can be replaced by a set of interchangeabl e gearwheels, or an
infinitely variabl e speed gear drive or the |like can be provi ded sonewhere
in the drive path. As shown particularly by Figures 3 and 4, two catch

el ements 52 and 53 acconpany the knife 24 and, like the knife 24, are
fastened to the bracket 40, whereby catch elenment 52 noves in front of the
knife 24 in the direction of arrow w ) which corresponds to arrow v_ in
Fig. 2) whereas catch elenment 53 follows the knife 24. Both catch el enents
52) 53 are essentially identical in design and are produced from curved
wire bows, for exanple. They have segnents 34 (Fig. 3) facing the outside




21 MAY 2002 8 float 59c can only run up onto a front or mddl e section of
the stationary surfaces 28 of the shearing bl ade 23 but not as far as that
point 60 (Fig. 5) where surfaces 27 and 28 run together, \é\?lﬁ IAQ(MZ
favorabl e for a shearing and cutting operation. Aside fronfthi's

clear that any desired positioning of dhe float 59c relative to the knife
24 and to the shearing blade 23 can be created by neans of an appropriate
design of the catch elenents 52 and 53. Thus in its further travel the yarn
fl oat 59c reaches, for one thing, the upper edge of the rotating knife 24
and, for another thing, a |lower edge of the surface 28 of the stationary

shearl ng bl ade 23 so t hat float, is cut in tw as shown in Figures 4
and 6. \OHfEmpEPgsifion gr by %r’ﬁ’célﬁg‘ 6‘% ﬁ“’t“rli‘éarﬂﬁr@%ﬂf Dusamprsegessaigiihdyar n end

62 on phe-{naped, Gixed diag 2B Fosikioheal RSaswo bh cbilGaln@aiine ndehid @ﬁﬁ&ﬁﬁ &t tehe
beginning of the float 59c and then is gradually drawn off al on with the

kni t t e@uichBirFuntersnes-ot which rigg 4s fqrmgd apjuratiffof gayiobngarst ersiR@Oyaths gui de

si de, ifet QR lidiRdd by SurfAef0B1 fuadink ress%nk:n@vm thB BiR®hnfbrendal RQSEddnOMdByOSSi Ng
t he needl e rlngl?58 on the u gner side of the knitted fabric 19 being forned

and r erfiitRrss £ &hat affrarraneeq essentiglly radially it glighttyanted feom the ipside &g theg

sel ect eRlts@fe 4nB&n ki dikecfiéh 66/kARidh Ahdréwe Ve d Th Ordeh ehay BleNshedtin@blddéa23 lop t he
cutting operation descri bed above ) the invention offers the advantage that

at t he Wehpirtsithereaffiap e saplaged cpHly é%etwcféra@h‘e?ﬂ@rsga large ppmbgreot oget her

with t hgeiR@diLe sEQﬁ&k@gb adjadeRetod61@i MBihePalohg t4ad fidiRahe, whlthSeguids a
situation_in which the part of the flpat 59cformn t he yarn end 62 is

st r et c &% fasenest BY BoLtsg fori ‘H‘@mPWe O #RA Y- dpratedtabayn the éE‘B|2|5s of @ rigg-shaped

uncont rihkiggl 30w soﬁﬁi uppdt€dGHlthd REcIORErahE QD (F@nq! Bhﬂm dé?éiﬁér feghtain
ci rcunstances i s_pick up again by the need| es and worked form

undesi rtBe rpg 2. I%d%“férz“sf’i‘f@ﬁé%er rP‘ﬂ“d't'ﬁ’é@‘t‘h‘;n‘f’lt‘h thsrosedie pyrriehd ikfief e 24 and

t he catmcg(l)@g{emggn%&)véi} rptates nore rapidly than the needle cylinder -10
% faster) for exanple -- %hen this also neans that the knife 24 briefly
gets closer and closer to the needle that forns the beginning of the float

59¢c bef fgahe g%bagofada&nﬁilﬁlgﬁhé WRioks Edhpche AR BT Ad Qi UbvicBes S uiiavent s the
yarn end 62 from being stretched. It also prevents yam sections from bei ng

pul | ed wraekeydd in f@ﬁsmeérfal%cqlwamlél phigh pracietpegtrades redidly, pasulereliebdpdo  or
pl ush | QERSid ank Qﬁpﬂdrﬁ!& & bcang% pM%Xtalsz ) V%ht@ﬂ Qe 3?%’@6&?@@-‘?{1&5&3 RE abi 'tcg her

speed of rotation of preferred in the invention is shown in
Fi g. 7.berrpiatebley V&renlt fig Wrsem tbat§ﬁ‘mhl cofipnashl4githre forexampie) ispaged d2Ped

radi al | Xpah”anhhﬁa&l:’& a4 aﬁ@céﬂt%al‘gf doREnRbF bﬁe%ﬁk@t@ 3@ 'ﬂlﬂ ar@?ndé’;i%ﬂdéd@%f efore

has not 'yet reached the actual cutti ng area) as the sectional view
in the fdwmnhihepndes provided Asisgowry espegially én @n@ﬁﬁ @M estipg-gupeds3 remai ns
const anf, Rk, aszrtsaqk tcoaeaial tml theGkis R traiaRd Ia{e&le%wér%d%@ltﬁé Brdfkep x:saﬁfm

attache tot e yarn guide 17a are_again sel ect 0 pick up e yarn, then
t he kni the bearing padessl| 3¢ tepRaPPEFRArHI23; h@whaahgvetoeﬂxeci ﬁeg 9ér\ﬁthf @Wleeet@ue to

i ts hi ghef » 30RGHe?B7 ntlsRihg With 18 8nd RRLndkd %nftﬁeoﬁfaft%rm%ea%glnwﬂedtseeascut ting

operation for other floats of sufficient |ength As shown particul arly by

Fig. 3 inbe rotablecin alewerypag32bof thyhousingt32ea ring-shaped; suppart 39 ds mpuptsd o
sur f acepPindafk bft S wirdBestidey3Ht GE Wk s86€®H bdRNathble, qbﬁeﬁ %éﬁgrt'hﬂs gndrBNNEr

opposite’ to the segnents 56 of the catch el ement s Thi s neans t hat
f or onesecHpppcated opfthe ingide radially, that is fastensd t%leémtwl 3%&)3@‘?)’ meapppfiRalts whi ch
fac~i t ahgp aﬁo%ﬁer%@dtfonq@éa&h'&%@Buéméfrhcﬁmw&ws Pt { bk 48Nd:dr@hd abl e
transfer of themto the cutting area, wiereas Tor another thing the surface
64 can Rumoisofsigplifymgtasirgblydhe e heysingssertiens\32ahsan be (espadientli deRsraitibnt

them fr omn06id dddthet BhPcdn e &dﬁh&dtéwma&:@amo&gw bARBEGS f1fe. STRE Rbife $4 (F1 9. 1
and 3) is preferably nounted a hold-down ring 65 that is only partially

shown | Bttyshed to the brackes 40andrpreferably swivel-meuntedebicbring mgunsed on asiiivel A d- down
ring 65 4RreMARdSn oD 46 ARE pOsltictad tab BighBdn31ed Wb HR axistPaddésSenti@lly &nd al so
newly forned floats fromrising up and wndi ng around the catch el enents
52, 53 or the knife 24 andlor prevents yarn from being further pulled out
of the yarn guides 17 in an uncontrolled manner. Above the cutting devices,
furthernore, is |located a protective cover 66 that is only shown in Pig. 3
and can be conical, for exanple, which covers prinmarily the space between
the hol d-down ring 65 and the rotating knives 24. This prevents the
operator fromreaching into the notating knives when the nmachine is
running. Both the hold-down ring 65 and the protective cover 66 are nounted
on the yarn guide ring 16 by nmeans of a bracket 67, for exanple.



21 MAY 2002 10 Finally, as shown particularly by Figures 1 and 3, at | east
one bl ower nozzle 68 attached to the cutting device is provided. It
conprises, advisably, a tube |located parallel to the axi 4 MAYegsggtl ally
above the shearing blade 23, the upper end of which tube 'S connec to a
source of conpressed air (not shown) and the | ower end of which protrudes

t hrough an appropriate penetration in the shearing blade 23. This | ower end
is directed at the area through which the knives 24 and the catch el enents
52, 53 pass such that any yarn parts caught on themare blown away in a
downward direction and cannot interfere with proper operation of the
cuttin t nth rihc hose,
wher e E’ﬁ%%m%ﬁ:mimledﬁl& 10 Bﬁ&gsm@r%w enbﬂog%hr?e%?p % %‘\E\%lyllﬁ Fgu’r%ls 8 and 9
differ sheﬁtmg‘rblah@tlf‘l QmwnwdqotFﬂgdowsr dndtaf pArtedsefribe housingdd? andiis thdpefofeact t hat

a rotatjing shearin I 7 vide ad of .a st r shearl ng
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21 MAY 20D2 12 revolving together with the needle ring 85 and the needle
carrier 1 and is pressed deeper and deeper into the V-shaped entry gap. If
one of the projections 79, 80 of the knife 76 then cones g ith a
correspondi ng control cam 81, 82) then the knife's cuttiébmbﬁﬁgzagmpZZ
swung upwards from bel ow , or downwards §rom above past the |ateral edges
that limt the V-shaped cutout of the shearing blade and act as cutting
edges, whereby the float 86 is sheared off or cut in tw and a yarn end 87
on the yarn guide side and a yarn end 88 on the fabric side result. As in
t he enbodi nent shown in Figures 1 to 7, the advantage is achieved that the
yarn erwtu&Bresuitst ihe:nﬁ akatioos 56 det ke locdtedsdrozt elieekhifdddi ang folre watht its upper
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that t hethgtvhen the knife P At the Sotch glements Fh 23 Fotatscia the digectinp of atfpy et he
cans 5 and 9 as well as the yarn guides 17 are nounted for rotation around
axis 2. In such a case, the shearing blade 23 can rotate with the canms and
yarn gui des, whereas the knife 24 and the catch elenents 52, 53 renain
stationary or are rotated around axis 2 at |ow speed, respectively, if the
enbodi nent according to Figs. 1 to 7 is used. In the enbodi nent accordi ng
to Figs. 8 and 9 it would be possible for the sane purpose to stationary
nount the conbination of shearing blade 71, knife 75 and catch el enent 73
or to rotate this conbination at | ow speed, respectively. 14 21 M AY 2002
clainms 1. Crcular knitting nmachine for knitting patterned knitted fabrics
(19), containing a needle carrier (1) having knitting needl es (3)
distributed along a needle ring (58, 85), selection devices (6) for
selecting the knitting needles (3) in accordance with the pattern, a
plurality of yarn guides (17) | ocated on the circunference of the needle
ring (58, 85) and assigned to the selection devices (6) for feeding yarns
(18) to the knitting needles (3), whereby these yarn guides ( 17) are
p05|t|oned SO t hat the yarns ( 18) are caught by selected knlttlng needl es

.. Y 1 o




21 MAY 2002 15 4. Grcular knitting nmachine according to one of Clains 1 to
3, characterized in that the knife (24) is positioned beneath the sheari ng
bl ade (23). 5. Circular knitting nachine according to on 2(?@ to 4)
characterized in that at |east one catch el ement (52,53) |s pr ovi on at

| east one side of the knife (24). 6. Cgrcular knitting machine of d aim5)
characterized in that the catch elenents (52,53) and an upper side of the
knife (24) forma V-shaped entry gap for the thread floats. 7. G rcular
knitting machine of Claim5 or 6, characterized in that at |east one catch
el enment (52, 53) has a radial segnent (55) I ntended to support the yarn

floats 9 |c 05|t nsth ) a radial ,dictection
with re-é) te%si © %8 é’a?l hg o 8%“‘(“9133 Se&ﬁ?? ﬁéa‘lﬂ 3‘@%”@“8?)8?8% ﬁyfn. 8.
Circul ahealrmgtbuadag3rm1c hotre facmonhdu pnt 60 (Mg Hfwierabuitacds 170and, 28Har act eri zed
|nthat t 24) aLnst the she Iade(23) by
a spri g8 ')W ‘CS d thﬂﬂr%ﬁi E |atf eﬁﬁ“%&?ﬁgwénga@éaﬂapng\ ‘{‘}tn‘ﬁ@ M Bisins 1
to 8) ek @eit @iy d&ited Poditidiing bicthe fRAESEENEIIRE (ot kiniTE) 24 Qud c&metsheetrm@ ave
sever al i ves catch el enents 53).distr a .
ol cuntidEr an e, e S oL “CRGerR ATERGS B oeh CesEns B B o at1
kni ves (24) and catch elenents (52, 53) in common. 10. Circular knitting
machi ne_of .Cl.a cterized_i he n rrber of sawt oot hshaped
r ecessggh“(sé%)‘ts |f'1‘1‘“l°ﬁéra§‘ﬂé§er 7#3 fﬁﬂabaé % I PBY ‘égd theURPRES ﬁ of knives
(24) di statinp kinidel 24 madinfdr himhel'lthmgnﬁ%vea‘i&dge dfl the Guttgoe| 28roflend §thmmgrymchi ne of
Caim9, characte i at .t he .sheari ri.Ses
conponelIESERA s 140ty dut BEH: it 8 109 2t A en deyeend sif B g SRl is o o
pi vot al yarn eBdiI6t @ thethedad @uidelsddecapoyantend 62 )on tenfibet side marg/cates)wimol cans
the needle 3d located at the beginning of the float 59c and then is gradually drawn off along
with the knitted fabric 19 being formed (Fig. 3). The yarn end 61 on the yarn guide side, in
contrast, is deposited in a known manner in a position crossing the needle ring 58 on the
upper side of the knitted fabric 19 being formed and remains there until it is again picked up

by a needle 3 that is selected on the knitting system attached to the yarn guide 17a.

In the cutting operation described above, the invention offers the advantage that at the least
the knife 24 and the catch elements 52, 53 rotate together with the needles located at the
beginning of the floats. This avoids a situation in which the part of the float 59¢ forming the
yarn end 62 is stretched before or during the cutting operation, recoils in an uncontrolled
manner after the cutting operation, and then under certain circumstances is picked up again
by the needles and worked to form undesired yarn loops or stitches. If the unit formed by
the knife 24 and the catch elements 52, 53 rotates more rapidly than the needle cylinder --
10% faster, for example -- then this also means that the knife 24 briefly gets closer and
closer to the needle that forms the beginning of the float 59¢ before, during and after the
cutting operation and thereby prevents the yarn end 62 from being stretched. It also prevents
yarn sections from being pulled out unintentionally from already formed stitches, tuck loops,

or plush loops or the like.



(81, 82) intended for pivoting the knife (75) are provided. 21 M AY 2002
16 12. Grcular knitting machine of Claiml1l L , characterized in that the
catch element (73) conprises a V-shaped cutout in the sh@aliMAYIZE? (72).
13. Circular knitting machine of Claim 11l or 12, characterized in that it
contains several cutting devices distriguted in the circunferential
direction, each of which has a shearing blade (71) and a knife (75)
pivotally mounted in the latter. 14. Circular knitting nachine according to
one of Clains 1 to 13, characterized in that at |east one bl ower nozzle
(68) acconpanies the cutting device. 15. G rcular knitting nmachine

accor di igheed a8 R et oedOr Alliohbe GIALACKE xﬁ;‘g%? if il the bl ower

nozzle (68) is |l ocated essentially parallel to the a t he needl e
cor ner ipyeptignds HOFEIPEHEf T-orhlelser TP float 6hiisrshawnewbish at ﬁletm@nsmear i ng bl ade

(23) t OpadleFRILY I eebutathiestibn Sramk R gﬁ}?é’)( gdsim&l@&%}e %@H&%t(w 53)
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length.

As shown particularly by Fig. 3 and the sectional view in Fig. 7, the knife 24 preferably has
a surface 64 in its radially external area that is chamfered in a manner opposite to the
segments 56 of the catch elements‘52, 53. This means that for one thing a sufficiently large,
effective entry gap 57 is formed, which facilitates reliable catching of sufficiently long floats
and reliable transfer of them to the cutting area, whereas for another thing the surface 64 can
act as a deflecting edge for excessively short floats and prevent them from getting into the

cutting area.

Right above the sinkers 8 (Fig. 1 and 3) is preferably mounted a hold-down ring 65 that is
only partially shown in Figs. 5 and 6 extends radially to the entry gap 57. This hold-down
ring 65 prevents the yarn ends 61 on the yarn guide side (Fig. 6) and also newly formed
floats from rising up and winding around the catch elements 52, 53 or the knife 24 and/or
prevents yarn from being further pulled out of the yarn guides 17 in an uncontrolled

manner.

Above the cutting devices, furthermore, is located a protective cover 66 that is only
shown in Fig. 3 and can be conical, for example, which covers primarily the space
between the hold-down ring 65 and the rotating knives 24. This prevents the operator
from reaching into the rotating knives when the machine is running. Both the hold-down
ring 65 and the protective cover 66 are mounted on the yarn guide ring 16 by means of a

bracket 67, for example.



and preferably also the catch elenment (52, 53; 73) rotates wth the needle

carrier (1)
characteriz
kni fe (24)

needl e carr
characteriz
val ue appro
2002 21.
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operation of the cutting device. The yarn parts blown away then end up in the fabric hose,

where they cannot cause any damage.

The embodiment shown in Figures 8 and 9 differs from that shown in Figures 1 to 7
essentially only in the fact that a rotating shearing blade 71 is provided instead of a stationary
shearing blade 23. Therefore, like parts are designated by the same reference characters in

Figures 8 and 9.

The shearing blade 71 comprises a preferably thin, plane-parallel, plate-shaped component
72 that is essentially parallel to the axis 2 and whose wide sides are oriented radially, which
component has on its radially external long side a catch element 73 designed as a V-shaped
cutout and lying essentially in the plane of the needle ring. A knife 75 is mounted pivotally
on a central, rear portion of the component 72 by means of a pivot pin 74 arranged at right
angles to it, which knife has a flat cutting edge 76 and is in immediate contact with the wide
side of the shearing blade 71 that is the leading side in the direction of rotation (arrow x in
Fig. 9), so that the knife is parallel to the shearing blade 71 and can be swung back and forth
in contact with it. The cutting edge 76 is positioned so that it can pass through the V-shaped
catch element 73 of the shearing blade 71 when the knife 75 is pivoted, whereby its upper
edge interacts with the upper edge of the catch element 73 and/or its lower edge with the
lower edge of the catch element 73 in the manner of a shear. The upper and lower edges of
the knife 75 and the catch element 73 are preferably designed as cutting edges for this
purpose. By this means any yarns 18 located in the V-shaped catch element 73 are cut in two
when the knife 75 is pivoted into the position indicated in Fig. 8 by the broken line and/or
when the knife 75 is swung back into the position indicated by the solid line. As in the

embodiment that was described first, there
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time to rotation around the axis 2. The V-shaped cutout in the shearing blade has a triple
function since it forms at the same time a cutting edge that interacts with the knife 75, the

catch element 73, and a V-shaped entry gap for the floats, as is explained below.

In order to pivot the knife 75, two stationary control parts 77 and 78 positioned axially one
above the other are provided on the rear of the knife, which parts interact with protrusions
79, 80 on the rear of the knife 75 appropriately positioned axially one above the other. The
control parts 78 visible in Fig. 9 and the control parts 77 that are partially covered over in
Fig. 9 have control cams 81 and 82 that alternately rise up radially to the outside and drop
down again. As a result the knife 75 is alternately pivoted during its rotation to the positions
shown in Fig. 8 by the broken and solid lines, respectively, in the distance between the

control cams 81, 82.

The common assembly and the movement of the shearing blade 71 and the knife 75 are
accomplished in a manner similar to that shown in Fig. 1 to 7. On the rear of the shearing
blade 71 a bracket 83 is provided that is fastened to the support 39 by means of a bolt, for
example. In place of the housing sectiém 32b (Fig. 3), a housing section 32c is provided,
which is connected to housing section 32a and has a radially protruding arm 84 that supports
the two control parts 77, 78, which are connected to it by bolts, for example. Here the
configuration is preferably such, analogous to Figures 1 to 7, that the knife 75 and along with
it the shearing blade 71 rotate at a speed that is higher, preferably about 10% higher, than
the speed of the needle carrier 1. The gearwheel 37 is driven preferably in the same way as

has been described above with reference to Fig. 1.

The cutting device as shown in Figures 8 and 9 essentially operates as follows:
Fig. 9, like Figures 5 to 7, indicates a needle ring 85 and a yarn guide 17b, which guides a
yarn 18b and from which originates a yarn float 86. If this float 86 reaches a certain

minimum length, then it is automatically caught by a catch element 73 of a cutting device
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revolving together with the needle ring 85 and the needle carrier 1 and is pressed deeper and
deeper into the V-shaped entry gap. If one of the projections 79, 80 of the knife 76 then
comes in contact with a corresponding control cam 81, 82, then the knife’s cutting blade 76
is swung upwards from below or downwards from above past the lateral edges that limit the
V-shaped cutout of the shearing blade and act as cutting edges, whereby the float 86 is
sheared off or cut in two and a yarn end 87 on the yarn guide side and a yarn end 88 on the
fabric side result. As in the embodiment shown in Figures 1 to 7, the advantage is achieved
that the yarn end 88 on the fabric side is not stretched during the cutting operation. In
contrast to Figures 1 to 7 there is even the additional advantage that both cutting elements
71, 75 rotate and therefore it is possible to guarantee a complete release of pressure on the

yarn end 88, especially at a speed of rotation that is higher than that of the needle carrier.

Otherwise the knitting machine as shown in Figures 8 and 9, like the knitting machine shown
in Figures 1 to 7, is also provided preferably with the hold-down ring 65, the protective
cover 66, and at least one blower nozzle (not shown). In the circumferential direction of the
circular knitting machine several identical cutting devices are preferably also provided (Fig.

9), which are all designed as was described with reference to Fig. 8.

The invention is not limited to the described embodiments, which can be varied in multiple
ways. This applies first of all to the term "knitting needles 3," in whose place other suitable
knitting tools such as slide needles or plush hooks could also be provided, so that the term
"knitting needles” covers all knitting tools of a similar type. It is also understood that the
catch elements 52, 53 can be designed differently than is shown in the drawing and that
additional catch elements corresponding to catch elements 52, 53 can also accompany the
shearing blade 71 shown in Figures 8 and 9. Furthermore it is understood that the drive
shown in Fig. 1 for the rotating parts of the cutting devices is only one example and could be
modified in any suitable manner. Furthermore the invention is not limited to the shearing
blade and knife combinations described, which can be modified in numerous ways. In
particular, it would be possible, as Fig. 4 shows, for example, to allow the corresponding

shearing surfaces and shearing edges of the shearing blades and knives to engage with one
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another not exactly parallel to one another but rather at a slight angle of 1° to 5° to one
another, for example, in order to obtain a situation in which the shearing edges come in
contact at only one point, if possible, and a self-shearing effect is achieved. Furthermore,
at a minimum the brackets 33 are preferably mounted on the columns 14 so that they are
adjustable in height, so that the cutting devices, particularly the catch elements, can be
precisely adjusted relative to the plane in which the yarn floats end up lying. Finally it is
understood that the various components can also be used in combinations other than those

shown and described.

The cutting device described above is intended particularly for use with large circular
knitting machines (needle cylinder diameter greater than 165 mm), although it could also
be used with small circular knitting machines having smaller diameters, if necessary.
Further, it is of course also possible that the knitting machines have a stationary needle
cylinder whereas the cams 5 and 9 as well as the yarn guides 17 are mounted for rotation
around axis 2. In such a case, the shearing blade 23 can rotate with the cams and yarn
guides, whereas the knife 24 and the catch elements 52, 53 remain stationary or are
rotated around axis 2 at low speed, respectively, if the embodiment according to Figs. 1
to 7 is used. In the embodiment according to Figs. 8 and 9 it would be possible for the
same purpose to stationary mount the combination of shearing blade 71, knife 75 and

catch element 73 or to rotate this combination at low speed, respectively.
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Claims

1. Circular knitting machine for knitting patterned knitted fabrics (19), containing a
needle carrier (1) having knitting needles (3) distributed along a needle ring (58, 85),
selection devices (6) for selecting the knitting needles (3) in accordance with the pattern, a
plurality of yarn guides (17) located on the circumference of the needle ring (58, 85) and
assigned to the selection devices (6) for feeding yarns (18) to the knitting needles (3),
whereby these yarn guides (17) are positioned so that the yarns (18) are caught by selected
knitting needles (3) and tied into the knitted fabric (19) but are passed over by non-selected
knitting needles (3) with the formation of yarn floats (59a,b,c; 86) that form yarn chords [or
strings] protruding into the needle ring (58, 85), and at least one cutting device located inside
the needle ring (58, 85) for cutting through yarn floats (59, 86) of a given minimum length
such that yarn ends on the fabric side and on the yarn guide side (62, 88 and 61, 87,
respectively) are formed and the yarn ends on the yarn guide side (61, 87) remain in a
position intersecting the needle ring (58, 85) in the catchment area of the selected Kknitting
needles (3), characterized in that the cutting device has two cutting elements (23, 24 and 71,
75, respectively), of which the one is a knife (24, 75) and the other is a shearing blade (23,
71) assigned to it, and at least one catch element (52, 53 or 73) associated with the knife (24,
75) for positioning the yarn floats (59, 86) relative to the cutting elements (23,24 and 71,75).

2. Circular knitting machine of Claim 1, characterized in that the shearing blade (23)
compases a stationary ring (25) located inside the needle ring (58) and essentially coaxial with
it, which ring is provided on its circumference with sawtooth-shaped recesses (26) that form

shearing edges.

3. Circular knitting machine of Claim 2, characterized in that the shearing blade (23)

comprises a plurality of segments (30).
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4. Circular knitting machine according to one of Claims 1 to 3, characterized in that the
knife (24) is positioned beneath the shearing blade (23).

o 5. Circular knitting machine according to one of Claims 1 to 4, characterized in that at
_ least one catch element (52,53) is provided on at least one side of the knife (24).

6. Circular knitting machine of Claim 5, characterized in that the catch elements (52,53)
and an upper side of the knife (24) form a V-shaped entry gap for the thread floats.

7. Circular knitting machine of Claim 5 or 6, characterized in that at least one catch
element (52, 53) has a radial segment (55) intended to support the yarn floats (59), which

positions the yarn floats (59) in a radial direction with respect to the shearing blade (24)
during the cutting operation.

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

knife (24) is pre-tensioned against the shearing blade (23) by a spring (42).

9. Circular knitting machine according to one of Claims 1 to 8, characterized in that
there are several cutting devices that have several knives (24) and catch elements (52, 53)
distributed in a circumferential direction and a single shearing blade (23) assigned to all
knives (24) and catch elements (52, 53) in common.

10.  Circular knitting machine of Claim 9, characterized in that the number of sawtooth-

shaped recesses (26) in the shearing blade (23) is related to the number of knives (24)
distributed around the circumference.

11.  Circular knitting machine of Claim 9, characterized in that the shearing blade (71)

comprises a component (72) directly associated with the knife (75), the knife is
pivotally mounted in or on the component (72), and stationary control cams
(81, 82) intended for pivoting the knife (75) are provided.
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12. Circular knitting machine of Claim 11, characterized in that the catch element (73)

.comprises a V-shaped cutout in the shearing blade (72).

13. Circular knitting machine of Claim 11 or 12, characterized in that it contains several
cutting devices distributed in the circumferential direction, each of which has a shearing

blade (71) and a knife (75) pivotally mounted in the latter.

14. Circular knitting machine according to one of Claims 1 to 13, characterized in that at

least one blower nozzle (68) accompanies the cutting device.

15. Circular knitting machine according to one of Claims 2 to 10 and 14, characterized in
that the blower nozzle (68) is located essentially parallel to the axis (2) of the needle
carrier (1) and directed from the top through a recess in the shearing blade (23) to an area

through which the knife (24) and the catch element (52,53) pass.

16. Circular knitting machine according to one of Claims 1 to 15, characterized in that a

hold-down ring (65) is provided right above the needle carrier (1).

17. Circular knitting machine according to one of Claims 1 to 16, characterized in that a

protective cover (66) for the cutting device(s) is provided above the needle carrier (1).

18. Circular knitting machine according to one of Claims 1 to 17, characterized in that
the needle carrier (1) is rotatably mounted around an axis (2) and that the knife (24, 75)
and preferably also the catch element (52, 53; 73) rotates with the needle carrier (1).

19. Circular knitting machine according to Claim 18, characterized in that means are

provided by which the speed at which the knife (24, 75) rotates can be adjusted to a value
that differs from the needle carrier speed.

20. Circular knitting machine of Claim 19, characterized in that the speed for the knife
(24, 75) can be adjusted to a value approximately 10 % higher than the needle carrier
speed.



10/ 10/6 104 & ()-f,- 10%& ()-@Normal" "Heading 13]c" "Headi ng 23]c"

"Headi ng 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"_ " Hﬁi‘v] 6%] c"
"Headi ng 83]c" "Heading 93]c"A "Default Paragraph Font(d2; 21 %O
DMW j pxK9GY{ WKYZ[ %! \ - >G-NPZcnt{ )\]~_"abcdef ghij kl mopqgr st uv6Ti nes New
RomanAri al Couri er New'h Root EntryWrdDocunent

I"H#$UR' () *+,-./0123456789: ; 17

<=>?@A\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghi j kI mopqgr st uvwx

21. Circular knitting machine according to one of Claims 18 to 20, characterized in that a
drive derived from the needle carrier motion (35-39, 45-49) is provided to produce the

rotation of the knife (24, 75) and the means comprise replaceable gear wheels of the
drive.



