; e3ed”ZJ6TR Circular knitting machine and setting device for it
system part s [ ion relates to a circular knitti-ng nnchi%%ﬁ@pcpl?eooz
type set fomlll ‘ l“ﬂ"l“llmmﬂ e-characterizing part of claim1l and to a setting

device for its gamgystemparts. - In multi-systemcircular knitting

machi nes there is Trequently a desire to facilitate the production of
different p ecially knilt patterns, by changing the cam5 system
groups. |If a“g‘lﬂmmm“wmwange of the cam system arrangenents in order to
alter the pattern IS 1o be avoided, adjustable camsystemparts are

provi ded) which PE&in in fixed adj ustnment for the duration of manufacture
of a selected knitwear Qut which.can be rapidly switched into another

posi ti on OGNS MRENIRG. N0 SCUINS; QEUICRa S UL TSR E0i t h t he cam system
parts are operated on with a tool, the setting neans consisting of |evers)
eccentrics 10 or setting .pins or the like with inclin surfaces for

exanpl e. The swit dBISHBVERRR rglafestorpeifipr fating mpchige afe Gitepeastifanhy in thee
machi ne o shAL I are

i nvol ved iLHnre? aergcgartléc a?f{ggg{eg\%ﬁ?gohgﬁ%%?%g?% %gm%{ﬁt&?ﬁ%@ Sg?idi cular to
the knitting needllesultbEystenpaieeudd knitting magling B4 isfrequently aglgsite towi t chi ng

'nospito apline BEpRET dieRh ARG, RpsGufEythhilpit b7 ShAdRg M SRR ©

t hensel $essysteinegroupsy B sscamiplétt change rof theacank syistein mgangambnts én osler angles alid vel y

ti me-consuni ng), especi ally en . a nulti-syste hi apacity circyl ar

eni 11 g rRREAAS 6 B FIAIUR atiosiE SaB sy AR A P P aBNh A K ¢ wo
needl e tr agdpstradl forXhk QifatibMef fdMifRdtEre of aCRMEleE kaitwBaANHe WhRh @h bRl thpiggm
system parts takes about two and a half hours and | onger for 20 exanple. In

addi tion asviched,ingg anather ppsitiotirben aeeded, infkatieetHae mepRy apsecjatedewith thedcamy | s
al ready kngtRm(Hiis/an dpelds 60 Gih JHOLE M AATRIE MEis SAIHARAE e ERLAURLRL
ar a a r e rorm

groups an ting setting device wt actuating er int
of swi t16hi orgsetting, pinsharahe tkewith tinabined eurfacegfomeaarspleolid svwdtahingt dwer ¢sam syst em

parts) in the form star .or_cr shaped 25 r [ ts. . lf th
actuating %rm‘inéla ot Sﬁe Flﬁ&:gﬁﬁ ?bee g&‘\g"e“gé’sf ?)%%S%MB%%E%%%S Pfiwgﬁt(h}%rr dance
W th a patéai systeint pirtsrans ifvoRred 0d hiepaptivutlar @aset witichi glova paralig ub @t perpendioent of

90 in each cas s, i.t passes_hy C st u ere t.he, associ at ed
cam syst en‘ab&rg‘eﬁ‘?@% E“@ﬁéﬂ%ggt‘*efdﬁa&g} 5}/95%?}@5584”@200 RELYHE S O ho
possi bl e p@mithdsBRbe eflRcibd eroftt 6 outsidGnlYBvitlduffgpingdokand) if the actuating
menber is in an 1noperative position it allows the rotary pad to pass by

unaf f edfed) so t hdf spitfeofctherseftjng Bwilisiay fori the EAm SYFLGmR RBNH SiMIHe dh emsel¥es: i on
whi ch had @e Bt a6Es i IBiRRE RREKIADINRATARAVAY dullcdiblii) BgedRIDEr | N

the operative position. The setting device is, feed in a ci rcal ar kni'tting
machi ne wi whema multasysteine higheelipacityydifoutae knistingomachigeciiinkolyedr In a gireulang

therewith) sp. that it passes.all t r I i in the
circunfer elﬁ?ﬁg\’ﬁ "&ﬁcplé'& | O 1%)31’s t‘fvﬁé'e%gg}f?éeﬁca@?} nd‘g‘w@ﬁ gisﬁee Sdfbl;éf)&glrﬁltae after the
ot her and ethgsiver oft Al eaNsREai patspakdsabout tavocmd datiadfchonrd dndt eggpddt ern. I n a

ci ncul ;ro knitt'ﬁng machine with a rotating cam systemthe setting device
woul d ra %n an i movabl e machi ne part) so that the rotating cam

system groups woulld apdigsn B\irkllaOREuRE tridchingf eidEiRd if¥ially referred to is
already known (DE-AS 1 122 662), which comprises stationary cam system groups and a

rotating setting device with an actuating member in the form of switching rod, which can
act on setting means coupled to the cam system parts, in the form of star or cross shaped
25 rotary parts. If the actuating member is located in an operative position produced in
accordance with a pattern, it turns the rotary part on through an angular increment of 90°
in each case as it passes by a cam system group, whereby the associated cam system part

is switched alternately to the one or the other of two possible positions. On the other



10 advantage of such a setting device consists in that the can1sg$b@$1 Qﬁb
can be set automatically in that the actuating nenber is noved s '
into the operative or inoperative position) e.g. by el ectromagnets
controllable ,in accordance with the pattern. In circular knitting machi nes
of the Kind described the setting device serves exclusively the purpose of
swtching the cam system parts during operation into the one or 15 the
ot her position in accordance with the pattern. The setting device would in
principle also be suitable for adjusting the camsystem parts between two
wor ki ng cycles of the circular knitting machine and thus tool up for the
next fol | dahhdf fsraciuating pember mwmm@mé&va&ﬁll@@e tbmqtaav aqrrt @epw th
this that béyhﬁxa?fgél&f b e ﬁé'&x@%’sé&ﬁ{[ 3da.ﬂfs‘?n 113

v ecte no

I noper at i p03|t|on woul d havé to t only in dependence on

the 20 dedteegrqdueaddn emwdmgw&aeq%ﬁbenm xemwmleﬁnemsmmwsmve cam
syst em pardy ‘f{'ﬁﬁd SN Ci’mﬁ gg@rgﬁ be

ef fected |.inhp rac |c%ec%n nmuf ?lh-asyst% cb‘jng%ﬁaI ﬁhlofr?ga%r%c I nes e}(:-:ause
t he desBgntogf machime pari retpting thesewitha s thah & passes all a%moystcm graups qbstnbm inlat a

sBgrio mactfas pa .
 ndependente SEopRenan ARofElPie GG ool by il o I BB Sl O e i1

quest i on wedjustGitaCane sgitennpioist inacidrdance with dhe paitter. Iy a circwlad knittikg) macting

nmachi nes a 8 , (s
rotating gﬁ%g%%%?s co%@e “ﬁﬁg%ﬂ% gg ﬁg%%irs c%%ﬁ?@fﬁ{égcam
system par paxt,as0 thatcthe rafatilg qasd dystem gioupmvamklspnss by étconai aftlar thisetheniAd i ng
syste ch are.tugne a con ai n_and have pi n r setting
the canf {le mﬁ%?fgu @seﬁ%dpi‘e?f?tﬁﬁ @é S APLYREIE ﬁ?‘ﬁ/ gorrpl ex and
not usabl e afitomaticadlly io atpadiet ay:ummglmnmber if Ine;vedwc&mtweln ints tltempeaim er based on
t he object .of sa desi he C rcula machi, ne of e ki nd

it al Ly dBiecRRE PREth f Sy Sl sl o FRratele R R SR e
positions of the chivisyitdr &mithey inschines BF tHrkinddésbtbedand settitlgadevicasavaut
nevert hel ess

b d
o ot Te” Bapetele T GodR ot siflerioa P axten paks Aihs oo e B ong o ner

obj eﬁt QQn]c&hébgllet poshttta lﬂraewradneaweﬁ ﬁl@e petttetr, lngedﬁmpg:eem \cdsmﬁanprhewg@unt eg
at choice fixe renoya on the circu nttin achnli ne and can bpe
used in theals&a‘%fegl b‘F é%%‘ﬁf‘%g 5 FAm; %&e‘f‘c?a&ﬁg?‘&"&“ BY%Wg‘ikf‘t%FYB‘FS g &

kni tting meghuReknlfing MEchmeSARRELES YRR ﬂ{ehﬁkefdl@wﬂfg&dorm%fc?&é F!!@wéva a
nem/pattern The characterizing .features of clains 1 and serve to neet

this obj ectthediradvintags soutdarisp avididhis ity tetpniral off the ARUAINE CRATRPET K 141 ng

machi ne of phattveRR ifkelafi@€ boditih ®&LIE Wil @4 cERceE a6t Shlyth dePertdBfcel div@Bt | ON
I's provided with as actuating nenber which can be brought Into en)%agement

with t hetVsefsiteg PREsTRSPWRIseHE depedence PR Whigh ROSItON the GET SHRieMANAE L0

defined couplitdhed RAeddy RBiBAG OcbIPI®R. ThIZRafRk be Refe@éd infradtict UPMuRGsysRAber
after its coupling with this setting neans is thus a nmeasure of jits current

posi tion anG“?‘H%Fsklamﬁéz%aﬁ‘i“éesoibW ¢ dpsian obx knjingpattern3gd gre celerlatianPSy st em

part. The cam &Y@F@&E@é&{ttoﬁﬁ@ th&de@iiab en&weh%qut}ed {lehlidethd padiefmitias @6 be
position, in dependence on the pattern to be set up, if this already

cor r esponds ipdspenseniRfcknopiadse of wéwB PARTB e fiFFulse &mﬂ&wn@@muetln qpgpEon was

25 already arbitrarily set to.
Finally circular knitting machines are known (DE-AS 1 228 746, DE-PS 1 246
153) which comprise rotating guide tracks for controlling pivoted levers coupled to the

cam system parts or individual pattern drums associated with the knitting systems, which
are turned on by a control chain and have pins for setting the cam system parts. Such
30 setting devices are mechanically complex and not usable for high capacity machines.
The invention is therefore based on the object of so designing the circular
knitting machine of the kind initially defined that the setting device operates independently
of the positions of the cam system parts existing in the particular case but nevertheless



15 pattern, or if this is not the case) it can be brought into a {
position, wthout know edge of which position the cam system par ?QM%!%§}2°°2
t he begi nning of the setting operation being necessary. Further

advant ageous features of the invention appear fromthe dependent clains. 20
The invention wll be described in nore detail below wth reference to the
acconpanyi ng drawi ngs, in which a enbodi nent of the invention and parts

t hereof are shown as is convenient to-@i-fferent scales and in which: Fig. 1
is a vertical radial section through a circular knitting machine with a
setting device according to the invention; 25 Fig. 2 is view of several

adj acent eHewsielialden @pid apd lareely pptematicaddjustmanh of diecam systerpiagts farp mAChi ne
accor di G pheckl - furber obflct chokists T 88 Bl A Rl Aeliol Gmichlcah b Of Fig. 2,
including a schematically indicated knitting inplenent; Fig. 4 shows the
setting danquatediah clipiesclixedlyrar rempeablysomtbe gircular kmitting maghine and can tesesher at i ve

posi tion; :Fiq. | | wﬁﬁ]g Js 'ﬂﬁli.agrimﬁziggt ch Sk ol device
of the ci rlgu aﬁ%ﬁeﬁoﬂ%@ﬁ% I n qﬁ?@é‘?a&ng ggsg{:g I n l\;/i%ilew ﬁo('g%%t he
out si de§ Rame typeiwhea thare is nead ka ool ¥ fpr ammewtpattengh j ust the setting device
according to the 1. -4 i QM I on«<FLQas. 0,140 w details
o The 581 g ST e e
ongi tudi nal sect Inom 4] i er ma e nes Va

VITIT and X; ' 7 : ' o LG sections

al ong the ‘}el)értfgs’ "% %%ma%gﬁgp&oﬁqf{ggﬁﬁﬁe@ﬂ%ﬂi év ﬂf@ “l?@hag&gyﬁe tic section
al ong t he memberXititchXeandfe Urought infy empagkntentywith 1t getting Gneahoof tha eammpstem of

oper atign 2l bt SREA S LBHEFRBASY fotn' et S, TP selling 3 1R achuafiff ™' ©

member after its coupling with this setting means is thus a measure of its current position
and thus a measure of the current actual setting of the cam system part. The cam system
part can therefore either be left in its current position, in dependence on the pattern to be
set up, if this already corresponds to the position to be produced in accordance with the

15 pattern, or if this is not the case, it can be brought into a new set position, without
knowledge of which position the cam system part had at the beginning of the setting
operation being necessary.

Further advantageous features of the invention appear from the dependent
claims.

20 The invention will be described in more detail below with reference to the
accompanying drawings, in which a embodiment of the invention and parts thereof are
shown as is convenient to different scales and in which:

Fig. 1 is a vertical radial section through a circular knitting machine ;a/ith a
setting device according to the invention;

25 Fig. 2 is view of several adjacent cam system groups for the dial of the
circular knitting machine according to Fig. 1;

Fig. 3 is a section along the line III-IIl of Fig. 2, including a schematically
indicated knitting implement;
Fig. 4 shows the setting device in a sectional view similar to Fig. 2 but in an
30 operative position;
Fig. 5 is a highly schematic representation of the setting device of the circular
knitting machine according to Fig. 1 in a view from the outside;

Fig. 6 is a section like Fig. 1 through just the setting device according to the



10 'The circular knitting machi ne according to Fig. 1 conprises %W@hezooz
cylinder 2 having a vertical axis of rotation 1) with axially novable
knitting inplenments 3 nounted therein and a dial 4 coaxial therewith with
radi ally novable knitting inplenments 5 nounted therein. In order to control
the up and down novenent of the knitting imelenments 3 and the radial in
and out novenent of the knitting inpl ef“rents 5) these are 15 provided in
known manner with butts) not shown in detail) on which cam system parts

act, thes tng fitted in a cylinder camsystem 6 surroundi ng the needl e
cyl i nder and a dial camsystem 7 nounted above the dial 4. The needl e
cylinder 2 is supfies.tTed 10chow dbtails ofithe sstimepdavicerscengdiny tankiige §, Wherpunt ed

Loeth on’ SiF 7 aBRRRP|ReEiabil R A . Baha 10 W kool aleReMAMEEC 1" 11,

which is mmmx-wwmm andr9;ve shaft 12 nounted rotatably in the

fs'[ gﬁon‘gpyt Egmowg{gemparngtg ycgllfn sé’éuao;&goﬁggﬁgr@#zﬂ?@&?r aneé aﬂd coaxi al

with the rligdée cylinder 2. The drlve shaft 12 is connected to a drive 14
for the knitting chine ho 0 che o ule in the
formof an el ectr??g' ﬁ%t’so‘}“i%mhs@“b%é h’ %ﬁé@ gsﬁ%b@v he needl e
cylinder 2 througmga Matimwyhsnnmubfpbm@mmchmmmddmgm a

pi nion 16 e ther et hrough) whi ch engages with a drive
gear 17 ro 5? iﬂﬁ/‘%ﬁt‘%"ﬁh VE™he support plate 15 and fixed on a further
drive dbaft 18 mo(ihi eddculsetimittidy matthmetiwo:dm@tto@lg)fl ¢oneprises Cndedle dytinderi ng
machi ne) ¢ X|al with the XIS of i S.earti G5 SHIR pl ate
1o on 115 7 Banne s geiifey st of orkictyyitael BaveblRSufing btPuthed s Rdkealy, ") o
the suppor thepfia® d Biahdsoadial efenéth with Agdially sndvabie knietirg)implemshisch t he di al
camsystem7 is flxede{{lég{ % shaﬁ d carrier 21 is st tlonar%gFl xed in a

part of thBOppEdherey. cRntioh the pip gt oy maygreat PL e KILng jm; 1o

suppodi ng bleﬂ@ntl@) andnkk ﬁdfannta{hﬁrouE teP&hdnt Pdfaheknittidg iMBletidn@ G0 thesdard3
coaxial wth t F‘P edl e c | i nder i's nounted rqtat agﬁ‘%/1 t hereon by neans of
bear i ng%s 2 Pfovisted i bV“B@H“%WHStPé"é‘t‘H dgiail; PR ¥ é’Pmp“éftF‘Bl%\Fl‘fl) whi ch

mesh with actput&@sexaglﬁm 6 dyfinddreedl s98edh Besutioundngs the fnbedldylidech aRBS S €S
through a colum 25 of the frane fixed to the support 21 and al so serves to

drive the SiR}Samisy§smr snountegiabavesthadipl ¢hi ch corre 5 sponds to the speed of

the cylinder. A furhdgdedtEpRifer Q'l@glp%grtédscdcak%ﬁjdoﬁ)a sh r\bhl&@xsby means
of plurality of spokes 26, which are arranged radial paced apart In

the ci r cumAeutesrrorasblycinackess platedO qfwefrﬁneamoaih%ﬁd a@%lssw?w@i wish feeion he

yarn gurzdestsZ&rmﬂérg hwhig®aredh eh Sltnetﬁ Ry AEAL whebl Ihuith i Giubd16n K Netiching
i npl enment s and at each kni gwd_yster&ulo In the preferred enbodi ment

the needl e ‘éfwel Sﬁbférlz Fouptgd rqjatably@ ramse ON e GHher pand;the oindprocam sistesy
rotatably whid &rdnb& &@i"stﬁt‘f&ﬁ%u@sﬁf&% ﬁat@rl@ mﬁgeﬂtﬁﬁﬁi@ﬁﬁry Rh efeSParddand 27

are arranged stationary in the frame. Alternatively however, it could also

be provi dedcaakiat Wﬂ‘héh"r%‘éipéﬂ@}fiﬁ AdEhe drjvershaft 42 4t comnagief ©Hedwplofor B at e 23

are stati onggitindNphchine! §86n Sty Jaﬁé&dcmy ﬁﬁms%yﬁteqa&h@kon% AN ddlficSHpRer t
pl ates 20) 27 are nounted rotata ly 157 n the frame. Crcular knitting

machi nes?of this kiThe daive spfink passep akensvific nepdicheylingsr Ztarqueb @ statiopy art
(e.g. DE 19511%3&%3% Mln@@%réi@deﬁqplﬂ{ Qﬁfnﬁfnof@o@ﬁﬁgndt FrofBtirieherkeifGEnl N nore

detail. Fig is a view from above of four segnents or cam system groups
30 of the Wwhich engages with a drive gear 17 rotatably mounted above the support plate 15 and

fixed on a further drive shaft 18 mounted rotatably in the centre of the circular knitting
machine, coaxial with the axis of rotation 1. This carries a support plate 19 on its lower
30 end in usual way, on which the dial 4 is mounted, while the support plate 15 has a carrier
20 on its lower end, on which the dial cam system 7 is fixed.
A ring-shaped carrier 21 is stationary fixed in a part of the frame located
above the needle cylinder 2 and below the supporting ring 15, and a further support plate



20 dial camsystem 7 arranged al ongsi de each other on a circul arokh
whil e a section through a single segnent 30 is showmn in Fig. 3. Eg(!\ﬁ'ﬂ&h 2902
segnent 30 is associated with a systemof the circular knitting nmachi ne and
provided with all cam system parts 31 to 34 which are required to control
the associated knitting inplenments S, here ordinary rib needles. Each
segnent 30 in the enbodi nent has four “tShr ough-goi ng) cylindrical bores 35)
25 which adjoin the rear side of the segnent 30 and whose axes run

per pendi cylar_ tq t.he knitting. inplenments 5 ich are arran at a front
side 37 o tcﬂg“gevb‘ﬂ\a% “ﬁ?ﬁﬁ"aﬂgmg@ ‘jd‘i‘%‘&sfdi‘ﬁmggiy dpereet by mgarg%gﬁmmngs
Cyli ndri cal. Bhatd 23y predded ith @td ondisatued lpyripteaytvetdc mestheitbepido3®) in the

ends) “wh s BT bR S ints L2 WGt b B N BRlsin R o it

el enents ab méxg@oraztuﬁﬂmémb@_ gﬁv@m_eeuniﬂow_ j platd 28 np&dd&ﬁw;ldgdeel O\r/]v. ~The
setting_neans are provjded,wi th projecting eccentric pins on their
front eﬁd@%ﬁame‘g{a?féhﬁﬂm\gﬁnthe axial direction but eccentric to the
axi f Thle segr%%t A3ﬁrﬁthggsggpdrgﬁ6§§7&]fdeﬁtdnttﬁc %Z_Gilﬁﬁpéﬁﬁs oﬂ\bl_hghli of_th
rect angul ar “Mag -6,crpss-section an ich i royi ded, wi
bar ol 1ol oiogkes 2, FND.are et Fadaly 4nd Pt poRrCIS the, PumteRal fisGsion o g 3)
at which te dae4eend3@isailih calfi&® (B8 {drh gaided 28 WRich TeISh 1hdt o yaen, 90t ect ed t hat
it surrounds the four, eccentric pins 40) whi c,%wgrsg! ect is the assenbl ed

state beyoH@Vente 16 &kniiaeimplemantss snd Haleagh ki of the recess 4i
measur e from t he 1p tid grefered @bSHmER S ARARAY1ibger D7 tHe A8l 4/ardl thé BgppsRACT NY

of the rear aide 36 fromthe front side 37) i.e) only to a part of the
thi ckness Blaterdcare aunvaied rofatably|yehiledhecam aystems qands) agsk the jgepportates 2030
serves 1o LEEST ¥R a‘?}agwgon 'ixgﬁwbﬁal'n'%e.ﬁteﬁ{a’ii@&g%ww&hitk&ﬁa his8%es parallel.

to the longitudinal d ' a whi ch adjustable cam system parts of the
respect i ve Pswvisied that 3igp) needle gylindee 2 c thmdin) Stasthtmsupgors pla g stagiprary arded by
SCrews ) wg @iea@g,fa{efé m@c}&sggt&ﬁ; 629 LPEE Ry ?tQ&ibgfo.%rﬁeﬁﬁu@t_@&ir&ﬁ%@ys'[em
parts 32 and 33 could also be nade in one piece. In the enpodi ment

accordi kY tiotRifgame.1 to 3 each segment 30 has two cam system parts 32 and
two system parts 3 i Lour L ALS : Y8 R3Wh o R @dd @y Whi ch
only two are visi bf%}em‘?larll |1%18E§I?agﬁi ééé%ft ‘g%r@?%gyste%l%artso_g{lé). 34Qké1n ot her
cam 15 systiethepzt fesg. PBHISHLRAY Ad) endo net therpfore ageddo be deseeibédningneteon and
are for exat{mil-e nmount ed i nmovably on the segnent 30. The guide bars 43 are
each connec eél'to one of the cam systemparts 32) 33 and are so forned that
four guide bars 43Fmr? be dew fogeabosé of fpsir degneemts carvamisystemrgreups 3008 dhreent
30. Each,se ' 1aS . Fi. d: | articul ar
shons. ar R i, SRlek07 RaHHR ot fResk WP B Eaicditds B3uc Wl € giRoRT) 10 ¢
with a cor rtspghdi snglgsegoentsHr is4Bowi i Fige3 dBaobrsepoeht ftinaisosiated witkat t i ng of

i 11y | ERERER, 48 ialy Wikl RRARMCLR SO UEPERISIER R RRAF IO 1

setting i s shicharekqiined toatontrblcthe) assdeiatbd kuittt@ imptenehisiSt, ddrevirdinimy rithe r ecess

41 parall el h ! il enent ' | t sl OW V
(Fi o 5), bk Back el hbedho' ARty b our BRSR tpe, SyiOl Uofecsl D0
Wit h tradsvevhinhl adjain therrdirmidecafithe sdgmgnodl/as! Whose Bkes. rud perprkiaidardp ¢gheeach

formed in S;ﬂﬁﬂl' DOsit ] t f fatti d [ I e
recess 41 of t l@ @gjgénr%éﬁltg nSSOW{;maer?) a?(gé%ﬁdvag%tfﬁg‘ﬁ té{aﬁ 3?%@%0%%%‘?}% ga&‘?rﬁpﬁo of
an associ at etidse i trivks pbthaglidd. Qylindrrehsetting meano 38 arcrptatably mepnteeimde3s s
turned in o I35t k&g‘g r,,agg_ht i | Aatical |y
results in g’&%lggégﬁgﬁifgﬁ o? e 8&8&(}?{% ar@g%g%%h%a%ﬂﬁkigﬁ%ﬂgﬁkﬁgstem
part 32) 33 eods,avhieh cancbettrought indovengag@nent withsassaciated eeupling denents efsaioci at ed

wi t h eachgof [ I I SRS tdea 11
four camagys?ﬁhﬁ%%ﬁg{é‘b%?gg’%ﬁ?ﬁ‘ %én%étd@?gg)g%élg‘ ntl o? e%nwesiﬁg?ﬁméréeami S
arrangenent Yih pepjesHng eecontsic pinsi onetieir fiongendssermpged paraliel totheasipbr) it

w || be undefipd-@ofbut edéently @the®de _7_ that cam system parts could
alternatively be provided which serve ot her purposes_and for exanple can

only effect control Toe segaent 30 has pgecestticiadisifeont sidg 3Enwith iafectangdlag; ss

tracks.




Cam system arrangenents of this kind ace generally known (DE 4 gﬁ) éh3002
and do not need to be explained is nore detail to the man skilled I'n tn
art. 5 For the purpose of automatic or at |least partially autonmatic setting
of the cam systemparts 32) 33) the circular knitting machi ne according to
the invention conprises a setting device 48 (Figs. |, 4 and 6)) which

i ncludes a base plate SO0) which is fi k&8¢ on the support plate 23 itself) or
a conponent attached thereto) by neans of screvvs 49. A pl urality of

dowawar dl oj ecti ide rq nthls d|s araIIeI to
Cheo10" xFuoRtiecfics afuleh R oy, ik 8 Suded aef con. The
carriage azd hroodtomlds (Bigf Bnrmv.&&h\n‘m Bd“tes:mmde qas oatlinelof thus*hﬁss ﬁ4xsgui ded with
aslldlngf €L Q! ndth llate;farmfra rts 55) 56
and 57 rufifiPe 3{)@'@ ?Fg‘?"eﬁ?&? PP, ﬁﬁ“fr% nEng‘gﬂatSne above

t he ot her beyondvhée bdittdnﬂ42 bemmﬁbml'lmefdepth oﬁ&re&béeed 4r ﬂﬂasilﬁsdrfﬁdn&mt uating
menbers_58 for,. t cam s tem arts 33 ar hel d rriage 52 can
be rmoved %E?ng 2?5‘“5?5 {p B2t gply of ag&gg ‘5‘"38 $%m&§| posi tion
shown in |§ﬁ®37lleﬂdnlyltéu|phﬁ(ofﬂw&ﬁﬁﬁ1eﬁm6ﬂd1emhwm'IH&MH“-(F@I‘@ gictuating
menbers 58 assune 261 i noperatj ve, e fuﬁé m ositi on of
the carri d§%5ement30 geryps ¢ ‘i‘%‘ﬁ'ﬁﬁ\é°gﬁ°ﬁ§{/ é’l‘f‘[‘ cam

system 7 ttoake bhgwddapm@écueﬂ%hm&a&]mw&@nm&hﬁﬁu%ﬁﬁm e,carrl age
position the sup ort | ate 23 and th%r‘ﬂgasettln devi ce 48 erewith can be

turned ar bieBMERY cap gystgte; Racs £ 85, fixed by sqresyay i ot tge di al
cam sysenike, a@ibdgﬁ;@x&édkﬁbiﬂs’iwaﬁdﬁnﬁ §fstelnEhrd 32268 39 otld alib bRMEHAE i O

cl osely above the dial camsystem7 in the fully |l owered position of the
carri age 59" R€CFi g. 4 shows) that the lower) free ends of the actuating
nmenbers 58 can be Ibrmir%n@a&@%ﬁ%mtgs i oy da0R snent 3dHasah@r@BRt s 39 of

respective associ ated setting nea 8) as is, 25 shown in partjal section
for the acfEn PASHEZMRdAwepHiem Palts hbodte. fQurapiastatle cam §ygtery padts inah, oF

posi tion CQRARBNER ér@vishﬁe ?aﬁ"ﬁ?e RBS ainQYsBih JaR€ 3 RCIVANI Jife,BRDEr S S58.

Fig. 5 shows a partial view of the circular knitting machine radially from

t he out 5 déystqm éaﬁsf neinshewa, riegimoiimpaiagee i e “Hewﬂrﬂﬂdtﬂéﬁ {eerample yarn

gui des 28, ofidhucd HAMBVIMEY Gn b\Befidth B00GHe %%d s WAl LB RIMR Gt 58 ar e
suc ower en

here shown I n an I nt pOSItIO that t s of the
actuating m syses\ parts Sé!bé?vend hes ssengttbatxwrtmdett@rso% ¢dncbeirmngedof t he

support ring 1 Mgﬁle)/ﬁ{ cﬂ Q%Fg&% cﬂ s&%e%t h@%&g&ﬁg@ fﬁa@ Qe don

cclative nove e ween camsystem7 in
the directi®n abFlga2domb¢teular slmwsm@aﬁtmhyaméﬁéiwmemneam@ pResativiect ed

angul ar , 5egén§£ke§%m1gﬁga \%@spM?cf gggpga_@_ by two spokes 26. Details of the

setting devi accordr rng to t Invention are explained in nore detail
bel ow with refer enéleﬁtcdefqr@sd eiBbedime®. a saing ofl ithegramosyFlegieparts 3203316 the frame

parts SS) 5 sﬁ[?l‘[iﬁ efthert Y 'vﬁ\%@ﬁé"h% u(gpﬂ*}?e’i%%&sar@ d BOEHa Ll £

anot her) where assages in are given the re?’erence
numer al 59 wck or Miihtyagko TRiscsetti@g ST tf&cpdss Sgpe the@iderivirs ‘h’iearp abiftedj mdthimthe he

frane part B0 % FabdBihe Rl UrblonRl 4° 1 L p SRR P EGAA VAR )

| mmovabl e but 1ot e nmoun e cafl
60 (Pi g25 6To This 839 the guidedhasideare perviidsd emythaf reahsidés withwrrosyersde extedding

drive st cove T RRDLEE T, dhlee SO Rorfid 1P nlR U ol B MeRE ot e P
engages Wi t iguide bars 43dn shecrgcasp finob the saixnesty 3Dsthnbmmefel thetein ithe egednjric BllfiaﬁQt of

an- associ at GflaRGkHAkkd e} Bback 35! 14ith B BERHRAP R 36 WRMEY h aHace! S

or the other direction from the outside, this automatically results in displacement of the

30 guide bar 43 and with it the cam system part 32, 33 parallel to the arrow v. Such a setting
means 38 is associated with each of the four guide bars 43 arranged in a recess 41, so that
all four cam system parts 32, 33 can be set independently of one another. This arran-

gement is advantageously the same in all segments 30. Moreover, it will be understood



shown in section in Fig. 6 and two wormwheels 61 in front view og\ E:Hiﬂgxz
to Figs. 7 and 8 inner hollow spaces 64 of the drive sleeves 60 are for
cylindrically for exanple 1S but are provided over pact of their |ength
with a section 6S which is not round, here having a hexagonal

cross-section. The actuating nenbers 58 preferably consist according to
Figs. 6, 9 and 10 of cylindrical rods,-m™whose outer cross-sections
correspond essentially to that of the hollow spaces 64 of the drive sl eeves
60 and are thus provided in a mddle region with a section 20 66 which has
the sane élaaé§§m§é%fm@ﬂﬂa§°uﬂdnelw§é&mlbhe BEyvided avhigheserresthen eumgeniand for m (Fi g.

10). Accoregidifle c@n bil eféat&ara%?u@tmangﬁﬁm&ﬁ&@é@mmgaﬁdm k). the

drive sleeves 60 that their sections 66 cone to lie in the sections 6S. |If

therefore any of FA® si#emArppgemens of thivking grergeperally brown (RE €349 83hondi ng
drive sl eeﬁlﬁaﬁ@&%tﬁé‘é&%%%ﬂ%ﬁn&i R0ndrd Aeafl t4) e dith fBRTRGA treGhrTOUNt €d

therein are set in rotation about their comobn axis 67 (Plg 25 6) paral | el

to the &xis. of rotFactbsrpunpoew@utogattpmeuwtm@wésmmmm d the

associ ate [Pays@ | ol E&ﬁﬂné t,%;ggﬁ ons of
the dri veds \Igggi es gg ?rséht Ele acltkhlatl ng rrenbers 58 coul osen t% be
ot her t hanseHingdguisn 48 £Rigs.+ het andi6) ewhish inshudes a base plate St which wd'wdgnalae coul d

be transfef)@?&g&éiﬁ&% U?Q%&B@M&ﬂxé%&r&o%ﬁn‘é@@mﬁ o, path the aid

of sensati pur gears$ or I n any other way rticular

shows, cenphualllt:sef;dovmwr@ pwectmeglad«t osls iSh gm@mdanshssdpmpcbpmm\mmfer om
the dri assages
in the ainéggg@tg’g are S pors lR%?’sﬁ‘hF 9%%%2&8 ggij%%ysz%ggs
facing theftfamarﬁé widelt mmmw@bmh@rﬁdrgymmmmaashdi:@ﬁtfqmrtheduxldym;lsfﬂlange 70

or the lik t.h n are.each :
provi ded o(r%m% E‘el&rp%%gsmg?rgj ef ?l n%s 36 an@ %’f‘&gt%er&?@gn@ Ebatg?agf °€/| a further
secti ons ? rdtatart hasd gacgl eregibevecte nther 2n wmdhhe tifecgnibodfmdnh fcmk@nr)alldonl cally
shaped) pointed shank,.which h rad' ially p t 73. Finally a
el | cal SprPaiiord adtyngtacrbscss B et bR 9% M eBelone end bear i ng
on the U ange 70 wiThé eartilige 32t daeibe mowadl toamir fso alang e guidenmedysl betbéen aThe
actuating

whi.ch ar aII able in.the drive_sl|l eeyes 60 but
et " ot Erised b e Fat ) S LedTR {ERarre il neye JRR Frghe
dihr ecti gn Ofctuatigg fuembers ﬁaratssuﬁlz,anﬁﬁbdclgﬁbe pettion ihltentnes rﬂw‘drmkduysn bear agai nst
this. The actuati ccordjing tQ p at t upper
bnde i 11 CRRECRy SIS syt ere gredntt g abye ByRdid BB wibay Gl
frarredpart obver ar:ﬁa??eaamh the sﬁdkﬁih 2618 ﬂﬁEcﬁh@gmhxoﬁﬁWS@ﬁ&t platee3oandatie al ly |
ext endi svmtc aq.,76 I ch .serve ct e position otationa
setti ngr}gof sefing dexicg § dh"‘)d %@hﬁfé‘ ig%ft?“‘?%}%{%éﬁ‘edég q'ilt té?.f“bg% I'n
order that f telmﬁwsm mmnéllcagayﬁb&nghmrﬂ thé othei mxxgrtﬁefe&mgi delice @8 lis ﬁhh@f écli ctu[1 i ng
rotation of ¢ nenbers 58, t nd secti.ons refer ave
Gt for ont 1 sy, 856 B A GRBRER Dhios M TPRoRE Shr a0 of e BFERE Sont s on
t he ?ndhse?ﬂg) MSshESEvs thax ths 1d$ieg.s&ee4endﬁoamd atthating mpetibare 58 g:m lsd(;mwgﬁt lneto axes
67 of the four actuat,i I nt are so s ed.and arr,ange -
Dl ot ve-t o it iy Be FRPURE SteREuB S HE NepEhts PSoaB8 R RSB BE came
di st ancess f shew itepadtidd isbtion Fockh@ atudling pasmstdc Et&iw&\tﬁabt&estfbmaeefawlbedt Thist as
applies to the .settin e wornms 62 and

et unti PSR ortesRormts A the Spprhlpistodsiyon, of Mie teBainh FEmB™ She 1 ame 53 ¢ hat

all four Fig. S shows a partial view of the circular knitting machine radially from the
outside, i.e. from the right in Fig. 4 at a point between two yarn guides 28, not shown
here. The carriage 52 and the actuating members 58 are here shown in an intermediate
30 position, such that the lower ends of the actuating members 58 are above the segments 30
but below the plane of the support ring 27 for the yarn guides 28. In this intermediate
position relative movement between the support plate 23 and the dial cam system 7 in the
direction of a double arrow w can only take place in the restricted angular region bounded



20 actuating nenbers ~58 can always be rotated sinultaneously buig March 2002
i ndependently of one another) w thout nutual interference. The up and down
novenent of the carriage 52 is effected according to Figs. 12 and 13 with
the aid of a further actuating notor 77) which is fixed on a nounting shoe
78 fixed to the base plate 50. Aworm 79 is faced on the drive shaft of the
actuating notor 25 77 and engages w th 8 worm wheel 80 nounted rotatably in
t he nounting shoe 78. The worm wheel 80 can rotate about an axis 81
parallel to the axis~of rotation 1 (Fig. 1) and is connected coaxially to a
t hr eaded $YitWaISEOKS® 26.Thi s passes through a passage 83 forned in the frame
53, which has an D@EaﬁfSPtIhJ:Xet{hli%@@@@fh%@@&&iﬁé‘;@éeﬁ?&eﬁﬁ&ga&(%xﬁlkﬁc& f eaded
spindl e 82 and gassed t hrough by this. On switching on the actuating notor
77 the t hrieeradgtaddeloy with ecfaondedo Kigsv@ o B3+ t he worm 79 and t he wor m wheel
80 in one or the ahRtingtd Blek! O A thk Yale! RARs SINSY GRYsT L8 pldviid wigh can be
noved up and down on thé guide rods 51 (Figs. 1.%114 6) ang wth it the

whol e cdr rpasgecsalignedovitie ope another, whesx the passages 4n Pharigiden the and 4.

The act uat D /54 H’&qt %gsg t e6€élssa : ; ar
advant age *°?§‘8dyv§‘9§ﬁ%‘z‘lzﬂ%§&°?19 aosﬁg?v%}e%# ste%{sgg;%rrgltlo ) ?% %?%ée{;&%{% det ect
t he curr enparh$G i 4ligament therewidh sarvesigecagipease fusraxiphly domoxabtle hwaoeiable br acket

85 (F1 9. Collics/if dhd QYRarichl eills o a WAVE BeBrBYEL:, B 77852 ohglbid! cat or's

87a) b) c are aSsocla . For exanp e two position'in ators 87a and

87c are asperinharyeef whiclna sorm avheel fdris Sined inosach case t whigh carofor example b¢ t he
carria 5 tiyel jg s h b d LA
corr esgf)bndém ?gﬁgﬁ&i dﬁ%égrvﬁ%h‘éﬁl‘gﬂgge %%S? taal) g%hwﬁg&%ﬁﬁ??gge I gpﬁgt‘?ﬁh whi ch

the coupl i mgrsivdieehtlsengagesiwithian assaciated; wayrn@ivdich iS5 goqunted lopdhe drivedshafect | y
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t ca tons 8(.)) C 1 at t

action of e positron 1n such t e sensor 86
provi des ansheaveot sectianl indiigin@andiiwerworm wheetspidoini ftant vow, Heyrdingite Figsad be

used to stq Il [ i.LC ffe th i [, 77)
s S ooy BB R0l OGP PUPHEL o8l AULLE BT tA0 SERIRMIGRBARRGTY)
especi allby Hu em progdedldver panshihsir dengthaw sl a agsion 6 twddchvits it tolned,viiesani t ch
flags 76 ofhatlhe ctg%tiln% nenber s 58. In particular in the enbodi mrent two
sensors 88a and @56 re A%5ET8ted with each switch flag 76 and are
arranged on di anet Mhe atthating menghecssist greferatiysconsisttdecordiog 3o &Figs( & Yand)0 ahd are

t hus of fset 180 relative to one anpother. Each I f.se r 8a) 88b
Serves t e PUPMBED i, Pt uls? sipoereBlisBrewgRErestilifiy P SCBE Rl ol cn
flag 76 is $pacateddfitie driveadiawss qoomidtar® thusl pfovided iy niithdle eepdoroditii hseatibher of
the sensgrs,,  The, sensors 88 are unted on t bracket..85 or a f.urther
br acket Do PEMIRnTE] Bfstng sroit SslOh e 6E affled bRk WS R P8 L (T e
on the framOpactordingftoFi2® thx actipdting nldntbemsestsae s@hittad th thh@rivug slesven §0
position indicator 87a are noreover visible. [ 12. Ip.a particularly
et or rod olbMeastion: b SuBR i Find sdtioasgss O o sy e aPgides
t ransducer s)mogorg) 63 \M tuned@n| the cofresponding deive sieuvt chaad acdrdihgly also theh | ags 76
and position _indicataors 87 ace permanent nagnets associated therew SO
hat "ar angdruis st SP Stk RETR AR s BT HARDR afe drEiopinuty e bl
Al t er nat v el6y phatleuerhe D dfo@tatiompaBigt i1y trSuBh I Hseviatcwemi 62 and thed i n t he
manner of Hal | er at or ot.respondin witch flags 76.and, position
i ndi cators @?SOE%%P(}V%@ %‘feS@Fge‘g.‘”“Eg‘ﬁg‘b%é%‘%"g tg ¢ t?%?rgsskﬁe%éfméro g%ﬁedﬁglre ally
known to thelegees Gkand|theladtumtinf) eneatbbrseidctogidrterchbien th ibewrhet ran duegagphat andh
machi ne t ool .nd [i r [ { i nes e i
i ndustry, antgg fj hg%/%z%" r?okh etﬁ%ﬁ@é?%%lg&ﬁsgé%ﬂ%éd %eep%feg%géé pk?eag{{%%ore Jggecftsat ail .
The supply 038 il atldrrways,caigr eith theaid bfesermatiorsuspuagearsibr iganyodtiersvay3) 77 and
sensors 8@) 88 is eff egl. ' ' . @1“? ' Jpese
are conn%@t ed in knéfn%%hﬁh'\gﬁa‘%ﬁ%%?g%‘%\%gg% s%rtﬁmc%@éon ggtémlg |§ﬁ?t?t%§ss 92
whi ch ext endproisaidaws fromgidrive sleeves 60. They moreover pass through the corresponding

passages in the frame part 57 and are supported on the edges of these passages facing the

frame part 56 through a change in diameter formed by a flange 70 or the like. Fur-




28 March 2002 -11 the axis of rotation in the centre of the cir
knitting machine. The brushes 91 are fitted for exanple in a hoﬁis'él%argg 2002
fixed to the rotatable support plate 23, while the slip rings 92 are
connected to a sl eeve 94 surroundi ng the drive shaft 18 and connected to
the stationary support plate 15. 5 Figs. 14 to 16 showinter alia) to a

| arger scale) one of the setting nmeans_g8 and its coupling elenent 39 (cf.
also Figs. 2 and 3) . According to this coupling el enent 39 consists
essentially of a cylindrical blind bore 96 and a groove .' opening radially

into this )hem:emd s%cm@mtaeb kR pFdRifed @R Aneir &Hlds pRGecd aémomm& fedinc The
blind bore 963? he gropve 97 .Serve to recel t he shan rmcqu ling

el enent 729%1‘?1 B‘}‘?f soafiogs 7h it geconpling-Alemgt H‘b‘é‘? form o r the
pin 73 can skipey, va&eh@raqe&mﬁg: Ymmﬁmesapwaﬂ&cmm 748 has
I

subst anti al,| def| d) pr eI ect,ed an a osi ti th respect to t he
setting meé‘hé %89“&5& sﬁ’m °P? W‘Bgmbﬂ’& o fﬁ
posi tions Qhd blfs s&uﬁlm 2 s - a&%iuné%&ﬁ&%aewdtﬂ&e hﬂauwhsmt@mged

i.e. the coupllng el enent 39 could be on.the actuating, nenber 58 and the
coupl i ng el tite sreeven G s atesnol setatably relatinedhereso, am e a3hllp st i on of
the descri %ﬁ%éﬂﬁ&f&ﬁ&b&?sff&o%hhhapﬂh&@c * detail)
essentially with referencé to Fi g to 16 _and Tor t exanple of the cam

system part 33 acc %IF‘W&“P&DPP@Gfsés W'@G&?\Hl& ﬁcﬂﬁOJPQSI&t g‘éFt“Pﬂ@@ﬁ%
descri bed Céxfd“s%ﬁs S‘bﬁt&%%ﬂ?‘ﬁgq@d&v@ sRettS W0 20d BR il part $5. fihede i€ Cam

system parts 32, 33 1n so exi sting knlttlng systems are set in a

new posil0i owections 76 mee eack arqvided ivith seadiay exterding svitch AlagTanyhish servesdieat i on,
i.e, a zone cﬁg(lit%sm t S 5.
To this enddéaet%crt %:Poglggngtgdrﬁt%ﬁbl ttl Té’?.m"qﬁ enent s 5bé§r'3 g %gel?rgu&%pkl e

uni npeded db@i@\”ab‘equtﬁmfthet svétchflres §6 steath qot interfes it gachnther duding rcm;wn
posit: ons 1 Befe hohuBifhehiRsRcRl 55, Il LIAGLRA 95 phlrerkdl St RRGEAME uk0orl @EAL T 0N
The changeover locatifon 1s 1 n same posl |on as seen in

ci rcunf er enswiggh fgs @wet proviyledost diffierems hetxétssmttm n!gi wetianed548 i s arranged.

Mor eover 4 he trans I r i r he

pi ni on 21 (Fig. 1) %iﬁﬂ{gg%e@%&gl&o?tﬁﬁﬁtg ﬂg%.y da’éﬁk?§§ 8‘lg fé}nr?%t/&gnll exact
synchroni s mmm@ew TBrpresdont wanespeed pliarangsieltve Phins apetberrth thdrequplinge
changeover i t

regardl ess o?e %?h&quﬁé d%ﬁ%fw{ gm‘%%a &d{s{lﬁ%ei oy ?Je #‘g&gﬁ%doirr?q‘sﬁfg ?eggéélt?\
circul ar knlomelamghe;musituame@lm tdlhcamtsglsrbSmSﬁe(ths Wﬁ)ch’hcms af $o ems W2t ched
in the instal knltt i h I.e3 he
descri bed czrjl}:langﬁeieoéielrg ﬁ% ors s sﬁﬁ e‘?}é%‘gg%@?%v lgﬂfih ?]faﬁl %%@ll 3&‘"218 IS

al i gned @Dt acomtnmiembas - §8:gueai’wsy8lﬁb tomt@esmdl}ansdzleu ﬁarylndemdmdﬁ 0002 - 12
comon r ot at f ial d the support plate 23 and is stopped
there. This Jcngﬁ‘e Egpﬁt@ mte%fgﬁ?g‘fe a pushbutton switch present as a rule
incircular knitti ng‘twraplandléq,wd opvehent 96 theahirage 62 degffonted acdogding touliged f or
exanple. la rke he for.m of i ( 1)
can be appli gg 4 ifﬂghng}? a[l)orﬁ ﬁf a%tmgﬁmtcgfoﬁ uﬁ'%ﬂ %]BQ&P ?En%gr?tﬁmﬁ JRh(ger 2
or another ra§ ﬁtabtloehcpbarst ))lamhs(l:m o FAtie fiked arothe drive staft ofithdracuating motor
position Iy rken when the n er at i i

devi ce 4?’ I 572 |gn§gge§xv3([:ki Womt“ﬁw%l og’r{? ogg%ﬁ'slns %[r?qg{mt Egg&%é nst ead
of the mar kewosm sdweid0 Q8 r()tEteg:bodt)an(xml &l izl toythbemass mt@t\dd(ﬂiﬁ t1) andhés

posi tion indi oy er oL el LW ar
it ng macky ekt el kit B 32, 1P BlackiEhal U bpled PCRRCN
switch the frame 53, which has an mtemally threaded section 84 matched to the threaded spindle

82 and passed through by this. On switching on the actuating motor 77 the threaded

30 spindle 82 is driven by the worm 79 and the worm wheel 80 in one or the other direction
of rotation, whereby the frame $3 can be moved up and down on the guide rods 51 (Figs.
1, 4, 6) and with it the whole carriage 52, between the two extreme position seen in Figs.
1 and 4. The actuating motor 77 is, like the actuating motors 63, to particular advantage



10 or another switch that the setting device 48 is automaticall VZBE‘M'#EFICQOOZ
with the respective next camsystemgroup 30 oa a single actuation of this
switch and is then stopped in this position. The position indicators 98 and
the sensor 99 can be fornmed |i ke the position indicators 87 and sensors 88.
The setting of the cam systemparts is now effected in that a switch in the
15 circuit of the actuating notor 77 i actuated and the carriage 52 is
thereby driven fromits fully raised position into the fully | owered
position according to Fig. 4. On reaching this position the actuating notor
77 is sto&pf@ﬁmrf’efrf?fﬂp'l“ﬁ ‘?P?“pref erably by neans of the position indicator 87c
a;:t uati In_g t he sen&odsrﬁ&&o(dléiegt.m@gumﬁh@osgmhgmmﬁdmmra?seﬁﬁcams fiked2dd gned
after alignnent he _setti i C A Wi one of t ca tem

o oups. 30 SUEthet R e aorighe BinGY Gl Atich a i ppePion iieres 83 %5 na
their axesc &é afsobigted SForexempleabe wlo pokitibn Iddiatee8Tadind 876 aregfRtdditiSEL T i NQ
nmeans 33. %he | ower . ends of the, ,cou&h"hn el engnts 39 ior d.,as lead-in
bevel s df ﬁ@P%&Bh‘fY&"éF'é"r%wm?Es %%T%%WVXW e niddle o i at ed
coupl i ng ?@mauﬁd‘x&%zsw;e&épo@ﬁtéb@mfaﬁa&amamwﬁ. $Hhg pins 73
al l ows an S i s schemati cal indicated in 25 Figs. 14%0, 1 or the
setting nme s orplingeelements i ofthe acfuatingmembers S§are lnqated digeclly mhpve the

possi bi | i t §i@Feani Eystehf-ll.pm stBbélSw @R fupsdrt Mn@b 7. INRchctibd bf b PodfiiOgicd/ of the

associ at ed cou?l ing element 39 of the setting neans, 38, it enters therein
and the actofaf

_ am§ Fdneich tng therserson 86 proyidenapplavsaieal sigaaliwhs it isiogposits) . Si nce
only a g Neteth, W) ca B W&o GRIPRhE BdrifldThiveRidnt ¢t sHiteh BFFARd Xctl@iBg nihét) T he
two coupli ng el ements 39, 72 assune_ a defined 30 position relative to one
anot her i n7T{nhwaenusematisicontel of thei cagriage mavement ds desied- position of the
actuating nenber § j Qlpel W ' hat ed
switch flag 76 andﬁ% l(}é’féﬂp Js}glgci at ggﬁgﬂgﬁgﬁﬁy%gﬁﬁﬁ %I%?S@fdsls%mgg%g?q{‘ﬁe sane
time an unawilyflegss7onefaberauating memberstSdr In pradoular am thefembiodimeativen sensars par t
33. To Ui Sselth biieadlabioliticR ihhaPiviichin 76 A MIRR LM andE AL B
positive close tolerance I n the groove in the coupfing position. If
however 1§ heopposite ZBles of thotaxis 67 (Bigt by and]| drejthad offsat iy t138° selattyeitapryianptieove 97
(Fig. 15)) ¢ r rgar, t Y. of the
et ti g neasieh B 5F sfilor Bfe R3c R P Bufine S0 R il wich A

gradual | y raieadi svicthdlag 7anelobBedigai oty positidngdefisedby thaene of teiathee @f 5

hel i cal sprj 4 (K = 0 I iof 1 ON.

Thi s moveneht denfors( Theiendory ¥ biuddofln hPoR0R SEHPSH  THAPIRRAT |
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theor oo GHEI Il ShoPEChaut Dope ol OSSR EROEA B plofecbuiatR b 1 0
10 after thEigcdriage 52 has been fully |l owered. The associated drive

sl eeve 60 and the gctuating menher t her ew [ te)

wher eby the pin 736‘§‘|91%é‘§°“g‘ﬁ‘ytpﬁ°e°‘r‘°e“g°§“be°§5“§%n‘Ic}?s’ta}‘ﬁ"g“§§3§‘?§%wn“e‘§g¥s’938) unti |
it reaches fddectiyeaomnsdu@ersang. wileoitsnapndiction switclses andlére siiteh flogsc® &fd t he
helical spring,.74. (Fig. £). The actuati ppole o} p‘ﬁ g'g{“y ting
menbers 58 r%téoenn Qg?tgrso%ear[%f’ %r&m\l/\lﬁntetﬁ %%%%ssarlé}gﬁggwgﬁfé g‘?t vvay,&eun I all
pai rs 152%f tieonaplre 0f pedxenigniwaitcBEs) restidt. Adteenalivain hiyweneg hipticalt capacitieaysensars wit h
one anot her in,t oupl.i 0Siti i i 73 oves
o7 At hougs" EifE S SERR i H ARREL bERAEEHSRRSs B LM Prbig SRl ol BT
enough for @obitipmindgawts §bopild bypoiidad EanBaynty of this kind aneegendrallytrnvretd
coupl i ng posjd i ' hut t ' EndulGial | ke,
this operat ?%%1&%{?59&?&;&%@% g%&é gg‘l‘eg“glg lg%wgg?#;cr?at %gf\ chﬁg?%})sgp%rti éul ar
advant age simbots.dranefes ligesfapd tzelsutomabila findugtryveand drey dognot therefore need to be

30 described in more detail.

The supply of electric current to the various actuating motors 63, 77 and
sensors 86, 88 is effected according to Fig. 1 by means of lines 90. These are connected
in known manner to brushes 91, which contact slip rings 92 which extend coaxially round



present, by use of suitable switches. These could for exanple beg matdf 2002
formof [imt switches and be so arranged in a general control circuit oto
the setting device 48) that they are automatically switched on after
reaching the | owest carriage position and in the existence of or on
reachi ng the respective coupling position, which is signalled by the 25
associ ated sensor 88a, b are switched bff again. The necessary
preconditions for setting the camsystem parts are achi eved by producing
the defined coupling positions. It is in fact possible so to rotate the
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.th, Fig. 16 and thus, inforos the electric circuit .that.the
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creation of the described changeover location is not necessary.

The setting device 48 is aligned with one of the segments 30 to be adjusted by



-15 half or a full turn (or a multiple thereof) into such a posidg

the coupling elenents 39) 72 cone .into engagenent. Moreover theidclg’r%{%lcﬁ')l%boz
circuit can be so designed that the rotary novenent of the actuating nenber
58 term nates or does not even begin when one of the sensors 88a) b
responds) because this corresponds eacitl time to attaining a defined 5 and
known position of the actuating nenbér“58. The subsequent setting of the
associ ated cam system part 33 can be effected automatically with the aid of
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possibilities. If the pin 73 is correctly aligned with the groove 97 of the associated
coupling element 39 of the setting means 38, it enters therein and the actuating member
58 attains its lowermost position (Fig. 16). Since only a single such, defined coupling
position is preferably possible, the two coupling elements 39, 72 assume a defined

30 position relative to one another in this position. Accordingly the rotational position of the
actuating member S8 which can be sensed with the aid of the associated switch flag 76
and the associated sensors 88a, b (Fig. 12) is at the same time an unambiguous measure
of the rotary position of the cam system part 33. To this end the pin 73 preferably fits



S the sections 71 (Fig. 6) of the actuating nenbers 58 are pref e2¢ afch 2002
sufficiently thin or nmade froma sufficiently flexible material. ey can

t hen bend sonmewhat |ike a Cardan joint under the action of the wedge-forned
| ead-in bevels oa the | ower ends of the coupling elenments 72 and thereby
nevertheless lead to reliable latching in. After the setting of the cam
systemgroup 30 is accordance with thepattern it 10 is arranged that the
carriage 52 is raised again by renewed actuation of the switch controlling
the actuating nmotor 77 and the actuating nenbers 58 are |ifted out of the
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positions of the camsystemparts and therefore of the setting neans al so
are provided. Moreover it is possible in both cafes) especially vdfMasen2002
anounts of fabric have to be nade with different patterns, to allow the
circular knitting machine to operate with a pernmanently present changeover
| ocation, since.its width needs only to amount to about 30 25 mmas a rule.
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four actuat ivigil FRERGitch iaRUthe c&@lmg element 39. In each case it is possible to move an

actuating member 58 which has not yet latched in after lowering the carriage 52 through a



28 March 2002 -19 provided in dependence on the nunber of cam system parts
to be set. Moreover it would be possible so to formthe setting dé§iMarchs2002
that the cam system parts of nore than one cam system group 30 could be set
simul taneously. Furthernore it is possible to drive the support plate 23
otherwi se than 5 synchronously with the dial 4. For exanple the drive for
the support plate 23 could be stopped during normal production operation)

In that the pinion 24 is uncoupled nmenually . or automatically .fromthe
teeth ,of the ~ support plate 23. The p| ni on 24 in Fig. 1 could be fixed oa

Lhe dr i ve salbaky iR @il Db SRR R i b kg L R Bl IR g11 T o0 e

shi fted axi aII € or |rec
descri bed 3ya2 eomé irtQ engagamant Modeder ﬂtctdoeirqﬂanmmmm addmrgnwg&attthat t he

conpl ete I sinmpl e
manner, iﬁ%{ah?{nraa con ‘gfg%%@éﬁ!?il ng%& esi 5%18%(1% %FE*?%%§$BGY g‘]’ﬁ%am
syst em gr cafthe &Dsars 889, ibarssponds becausethis comespards eactt tirme taattainingsd definedct uat i on
of a start i tch. re r the settin evice could have its own current
suppl y) ge ‘ﬁ%@?ﬂ%‘bﬁ‘ﬁ%@ﬁﬂﬁﬁ%ﬁ%ﬁg the like, and all means needed
for its control, ﬂhetnkmequentrmtingofthemsb&aedﬁammyﬁémlpmaachebdémmsed Wit h.
Finally it _wl]l u r st.oQ h the vari tures al.sp be used in
conbi nat i ofE° tﬁ@?y Wﬂ‘gﬁmt%ggga Pyt ﬁaa{’}g gﬁaﬁﬁ TS r}% "R&%"ﬁl 2002
-20 CLAI VBwiy iséues iaﬂoglbadr‘Oksi’ngwhgxdmmhmrwstmtphrtaB akmars opstould asqimepart i s
theformogﬁa rrieriéﬁgﬁ) &%% kni, t|n %E{u &5‘&‘3 and,as axis
(1)) a sec c?°§§?‘%“?°ﬂ st bt %ﬁw‘&% # 2 S 0T eXAmple ) (e
carri erlQ 2whég )hemamyétsxhrpgrtcamhamshssumgnq)uﬂﬁor(@ﬁi)chdoxséspo:blsﬁmm@bﬂm at he
axis (1)) \/\{fz}at ﬁ rise lL%a t @qe adj sta&f a:&gﬁste g 5
(32 53) afeloh e nRuBE meseedls hOBBL LOBT L8 B Ep R T8 UBacE,
rotating athe @aplingoderatibn ithie tHewnepady heceabYUD tb et theisdnsots)88aatl taseset t i ng
ol udes ai N R B oftustP R Teoaros6s £ abiky  0d 1 GH RE<eEh ok am
system par ttﬁen(tﬂeko@e%boddmg&bﬁﬁﬁ%axﬂ%r o '(shswlitcli&{tdrﬁfoﬂ hatfd rB®AARN (of theB2) fo(r]I
nmovi ng the actuatin into at | east an, operatjve 05|t|on and an
i noperaﬁ? véeti‘ﬁgﬁl%‘ gb“c‘h%léﬁﬁﬁé‘ﬁ“k@’dﬁs Sttoﬂgltbeﬁ’i‘é&egéf“f’ith“gp?f'gﬁ’ﬁé £38) and
the actuat laagormgrb@mg( 38) oCi@ P dwiRh&I0sHPWhdiic ehRIERIRIN B%he pedltioasiOeh af ed
A e L
with one ofsgah@ceﬁadm;wﬁmmcwamplsng(c?p@baumbym@wé&nﬂimg BR Rthuadte ng nmember
(58) into the per | ve position) I n at the settjng device (48)
conpri ses 138 e‘EBb thePpnyogy 8% gb t“i“ﬁg}h"e%i’éW'ééf'fﬁ%P‘QM Efg Py thepsiteras) * py

mov enment200f dév'itﬁ aoddci4idhiif Possible as whether the associated actuating motor 63 has to be
switched on or not, where the position rotated through 180° can be recognised in that the

respective other sensor 88a, b responds on reaching that position, which can be utilised to
switch off the actuating motor 63. The sensors 88a, b therefore monitor both the necessa-
ry switching on of the actuating motors 63 and also their switching off after turning the
25 setting means 38 through 180°. The control is advantageously effected with the aid of
modern microprocessors or sequence controllers, so that the coupling positions are firstly
produced simultaneously for all four actuating members S8 and then the set-point positions
are produced simultaneously in dependence on the pattern. It is an advantage that it is
entirely immaterial in which position the setting means 38 and/or the actuating members
30 58 are before beginning the setting operation, while arbitrary intermediate positions
between the two positions shown in Fig. 15 are possible.
Should one of the coupling elements 72 not latch into a corresponding coupling
element 39 for any reason there is a fault, which is recognised in that neither of the two



menber (58) after the coupling has been nmade. 2. A circular knitting

machi ne according to claim1) characteri.zed in that each cam syst 25 Mamhy2002
(30) has a plurality of adjustable camsystemparts (32) 33) and the
setting device 20 (48) is'provided with a correspondi ng nunber of actuating
menbers (58). 3. A circular knitting nmachine according to claim1l or 2)
characterized in that the setting devi gg-(48) consists of a renovably
attached assenbly. 25 4. A circular knitting nmachine according to any of
claims 1 to 3) characterized in that it conprises a support ring (23)

coaxi al wisewsotstfBaak issucs 2)positidn signad imymdedaiyothe codnasperding switch 2lag F%, Ahor
nmounting t ' L,CE:-(A3) « VB 0, . L.rcul ar
knitting TBC ?sﬁée&g%%obrqg%/skg@?otﬁglcgﬁcm@&c é%%é?%%‘z‘%gol }hg °P€'§§""t he carrier is

in the formof a Hiemderthit thmepupling epepysion shalli alsp fuadionireliably whepethie akesve t he
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mount ed5i rehe bestioas i Is(Rig. €inof faotuiiy) membkrs St amqrefatablyguffisidndy tise)y is a

o1 Onea. ¢l e Rl Helifle e el pd 4 Rl SR AIEA ST g 1o

any of cl ajoin$ ufidardhesyctiom af the tved geforimed leadviat bevels ofi Gheolowehends ofifliei ng el enent s

(35) or ¢ neplng Aot Houd b8l Ehe R Iad iR Rl b T o (%) TS
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7, char act esritmdthgithe ddtating fota 7 wad itiegactR i mehnbd} S8 aretifedt ctl ofittieal | y

| idably i h tt .devj 48) . I, t f f ' 74). 9.
A ol roul ar RS EE Shadit it SPbigo RSy o renee iR wed (7
char act er i 2germediatehgksitibheeedQn FRAISS dbOEtatIOYY R@atshed tcionsdrigTy (RRIBRr (58) is

a drive sleeve (60 unted rotatably in the setting devjc 48),, i.n which
The. notuat PBALbE TpRac et B Fgedh St oy T e RERAs OHOY Mede itab €
rel ativesy)di&tibnaot ra@fichodfi tAg didD4 ORaififg theRhdiag1§2 bh thedEbfultthgSheanss §60) . LO.
A circular knitting machi ne accordi nglaé(o, an¥ of clainms 4, tg, 9, .

char act er i 28HVeER ¥ sattingRpemonsinto; the Tyjly, inanetatiyg posivipn sapin Biepldsotly at e (50)
whi ch can hRecdiy e 0R stdify pRME hidpas 0RSHE marporiases geikder, rydariadl)
and a carriage (52) nounted slidably on_the guide rods, (51@) on whi ch
carri age (éﬁ?rﬁ?‘é’“rﬁm%@ 4Ry means o PAGRESIREFS QosigsPontige ¢ Hiehesien ( 60- 63)
for moving indicatd 98 XFigh L biitCittedto kil dpbiked 26 TBGRI teQnAGED T pHgsih®a 3Pdke 6.

cl ai ns to, 10) characterized i.n that the setiting device (48) is grow ded
with meafls ¥©ORIYRIHRIE it HheipRperyys posipnshoyp in Eignl syl sppkes are moreover

advantageously so designed and arranged that they do not impede the setting of the

segments 30 located directly thereunder.

After completion of the setting operation the carriage 52 is brought into the
fully raised position. The knitting implements'removed at the said changeover location can

25 then be fitted again. -

The total time for the setting of the described circular knitting machine with 72
systems can be reduced substantially by the setting device according to the invention.
When using actuating motors 63, 77 customary in the trade only about a sixth of the
previous setting time is needed."

30 A particular advantage of the invention lies in that the described setting device
48 does not have to be a fixed component of the circular knitting machine. Rather, it is
possible to fix it removably to the circular knitting machine by means of the screws 49. It
can then be mounted as required on any existing circular knitting machine to be converted



part (32) 33). 28 March 2002 12. A circular knitting machi ne according

to claiml.1l) characterized in that the nmeans include at |east one2&Blareh 2002
(88a, b) for detecting the position of the actuating nenber (58). 13. A
circular knitting machi ne according to claim12) characterized in that a
switch flag. (76) fitted on the actuating nenber (58) is associated with the
sensor (88a) b). 14. A circular knittijgg machi ne according to any of clains
1 to 13) characterized in that the carrier (2, .4) and the support plate t;
23) are rotatabie ,and the cam systemgroups (30) are arranged stationary

in the naghiBeustd e d&s'énbéx @hy, GbAE ak ettty Eﬁ&xhg RGCRRE & d;ﬂbﬂ@edt Qige! ai m
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nature of the coupling elements to be brought into engagement can be chosen quite
differently in dependence on the specific case, The same applies to the sensing means with
which the various positions of the actuating members are sensed, i.e. in particular the
25 switch flags 76 and the associated sensors 88.
Furthermore, it is clear that the setting device 48 according to the invention
can be used also and/or solely for setting the cylinder cam system 6, whose cam system
parts are equipped with suitable setting means. In this case it would for example merely
be necessary so to arrange the setting device 48 in Fig. 1 that the axes 67 (Fig. 6) of the
30 actuating members are arranged horizontally instead of vertically and for the carriage 52
also to be movably horizontally, so that it can be firstly be lowered vertically and then
shifted horizontally and radially in the direction of the cylinder cam system. As in the case

of setting the dial cam system, more or less than four actuating members could be
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also be used in combinations other than those illustrated and described.
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cam system groups and which includes at least one actuating member (58) adapted to

adjust the cam system parts (32, 33) in accordance with a pattern and means (77-82) for ,

moving the actuating member (58) into at least an operative position and an inoperative

10 position, characterized in that the setting means (38) and the actuating member (58)

comprise coupling elements (39, 72) associated with one another, which can be brought
into engagement with one another in a defined coupling position, after alignment of the
setting device (48) with one of the cam system groups‘ 30) 'by movement of the actuating
member (58) into the operative position, and in that the setting device (48) comprises

15 means (60-63) for setting each cam system part (32, 33) by movement of the actuating

member (58) after the coupling has been made.

2. A circular knitting machine according to claim 1, characterized in that each cam systém
group (30) has a plurality of adjustable cam system parts (32, 33) and the setting device

20 (48) is'provided with a corresponding number of actuating members (58).

3. A circular knitting machine according to claim 1 or 2, characterized in that the setting

device (48) consists of a removably attached assembly.

25 4. A circular knitting machine according to any of claims 1 to 3, characterized in that it

comprises a support ring (23) coaxial with the axis (1) and arranged above the carrier (2,
4), for mounting the setting device (48).
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which can be aligned coaxially with the pin.

7. A circular knitting machine according to any of claims 1 to 6, characterized in that one
of the coupling elements (39) is a bore (96) with a radial groove (97) formed in the setting
means (38) or the actuating member (58) and the other coupling element (72) is a shank
formed on the actuating member (58) or the setting means (38) and fitting in the bore
(96), with a radially projecting pin (73) fitting in the groove (97).

10

15 8. A circular knitting machine according to claim 6 or 7, characterized in that the

actuating member (58) is mounted axially slidably in the setting device (48) against the
force of a spring (74).

9. A circular knitting machine according to any of claims 6 to 8, characterized in that the
20 means for moving the actuating member (58) is a drive sleeve (60) mounted rotatably in
the setting device (48), in which the actuating member (58) is arranged axially slidable but

not rotatable relatively, and an actuating motor for rotating the drive sleeve (60).

10. A circular knitting machine according to any of claims 4 to 9., characterized in that the
25 setting-device (48) includes a base plate (50) which can be mounted on the support plate
(23), and has guide rods (51), and a carriage (52) mounted slidably on the guide rods

(51), on which carriage (52) are mounted the actuating member (58) and the means
(60-63) for moving it.

30 11. A circular knitting machine according to any of claims 1 to 10, characterized in that

the setting device (48) is provided with means for detecting the position of the cam system
part (32, 33).
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(76) fitted on the actuating member (58) is associated with the sensor (88a, b).

14. A circular knitting machine according to any of claims 1 to 13, characterized in that
the carrier (2,.4) and the support plate (23) are rotatable and the cam system groups (30)
are arranged stationary in the machine frame.

15. A circular knitting machine according to claim 14, characterized in that it comprises
means (98, 99) for detecting the angular position of the carrier (2, 4) and the support plate

(23) relative to the machine frame.

16. A setting device for setting cam system parts (32,33) having coupling elements (39) of a
circular knitting machine according to claim 1, comprising at least one actuating member (58)
adapted to adjust the cam system parts (32,33) in accordance with a pattern and means (77-82) for
moving the actuating member (58) into at least an operative position and an inoperative position,
characterized in that the actuating member (58) comprises a coupling element (72) associated with
said coupling element (39) of said cam system part (32,33) which coupling means (39,72) can be
brought into engagement with one another in a defined coupling position by movement of the
actuating member (58) into the operative position when the setting device is in alignment with one
) of said cam system parts (32,33), and in that means (60-63) are provided for setting said cam
system part (32,33) by movement of the actuating member (58) after the coupling has being made.

17. A setting device according to claim 16, characterized in that it has a plurality of actuating
members (58) for adjusting a respective plurality of cam system parts (32,33).
18. A setting device according to claim 16 or 17, characterized that it is designed such that it can

be removably attached to said knitting machine.

19. A setting device according to one of claims 16 to 18, characterized that the actuating member
(58) is a component rotatably mounted.



