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YARN FEEDI NG APPARATUS FOR YARN- PROCESSI NG TEXTI LE MACHI NES SUCH™AS
Cl RCULAR KNI TTI NG MACHI NES The invention relates to a yarn feeding .
apparatus for yarn-processing textile machines such as circular-knitting -
machi nes. The apparatus has a feed el ement which advances the yarn with its
circunference and is rotatably supported,on 5 a holder. The holder is
arranged to be secured on a carrier and ﬁears yarn gui de and moni tori ng €&
devices for the yarn that is being fed to or delivered by the feed el enent.
The feed element is driven by a regul ated electric motor which is di sposed
on the holder. 10 In order to attain slip-free, uniform
advancenent of the yarns to the individual knitting systens of nulti-system-
circular knitting machines, it is known for each of the indi- vidual
knitting systems tgabe nmwd e@bmhhrufssww YRR fpﬁ%%aeéﬁw@t in the
formof a dﬁﬂ% wh '
to be advanced : CULAR - : Y-
yarn travel is the sane for both the yarn nmoving toward the feed drum and
the yarn | eaving t rum f arn feed druns £2L8 driven b
endl ess bel t, mhlc gnﬁgn el ﬂ ﬁgeﬁ 5& brLasy £ &ﬂif%wa?%6¥ﬁéﬁsb§Pf
revoIV|ngyxxnw@rbhessmneumaxﬁxte wachitiaemsnchiate. aBecamﬁmkﬁrthﬁibethg
gui di ng dey, soc e s_endl ess re vi.ng. around _t he
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t hese yar mheedaene%nbs;tenmwésryann fagedi :blsunptal;ynbrieansumﬁoaned on

endlegs be thfifer. The holder is arranged to be secured on a carrier
- and bears yarn guide and ' monitoring devices for the yara
T that is being fed to or delivered by the feed element. The (
feed element is driven by a regulated electric motor which is

S

disposed on the holder. )

10 ) In order to attain slip-free, uniform advancement- of
the yarns to the individual knitting systems of multi-system
circular knitting machines, it is known for each of the indi~-
vidual knitting systems to be associated with its own yarn
feed element, in the form of a drum, which is encompassed

15_ several times by the yarn that is to be advanced, thus form-

ing a coil, or package, of yarn. The speed of yarm travel

is the same for both the yarn moving toward the feed drum

and the yarn leaving this drum. 'All the yarn feed drums are

driven by an endless belt, which may be embodied as a perfor-~ C

20 . ated or toothed belrt, revolving around the circumference of ~
the machine. Because of the belt guiding devices assdciated
with {ic¢, :his endless belt revolving around the circumference

of the machine is expensive.



*

tates that all the yarn-feed el enents nust feed exactly the same ampunt of
yarn.. Unter certain operating condi'tions, how 5 ever, such as when .
knitti® ng patterned goods, different anounts of yarn are used at the various
kni tty ng | ocati ons. These yarn feed el emgnts are therefore unsuitable for
suchk-.uses. |mnstead, reserve-capacity f Sedwieel s nust be used, which carry a
spoolof yarn on a feed drum the yarn being unwound 10 over head fromthe
spool The size of this spool is kept within two threshold values by
switching the drive BereharpeEg ddidkyifg Mid othesnearanfesdi $d eaned G4 n
over head, hawoEiedthe yai—a tfeaal @rudls ,t By kidddé Ngf| @akn@le@d AL dic-

lated b Wit t 5 I
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Kind, it is sdmo dmoumt (V€S yadar.ma®ngbesn avadt piv cop e npplilngacionn IDH-04S ,1 th G~
899) togequ'e% Cgs%gﬁ“ %eﬁﬂeﬂr %Wﬁ‘%:tigxrq ?ﬁ%g 3%&595”321%;%3.«_\4& ampunts
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source under_ the control of a mcroswtch. A disk which scans the yarn

spool cont r dinsgerd ni E?SSWFCﬁapﬁcétfdh %W?%ﬁ BHEtnPer §sedy wiigh cp

turns the el@ots#y Ca ”BﬁQEIOBfO&annf di d hfééd)od)i'uﬂLtbRé PueRcleiny NIRFOIRS
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the cf Adlint e | Brad Leding Enenaresds TR S 4Re okl Fhisr POoh A9 HFBE ¢ he
rpmof a yarwitsh s ageo36hreéhmmddma\m50>b)anseie':hing wheod riiveatdfai thad| e
in ayarn feed drums on and off. When unwinding the yarn over head,
W however, the yarn :ensioh at the knitting locatien can be
regulated by only one yarn brake; with certain yarns, this
15 involves difficulties and is inaccurate. _
' In reserve-capacity feedwheels of this kind, it is
also known (West German examined patent application DE-AS
16 35 899) to equip each yarn feed drum with its own electric
motor drive embodied in such ‘a way that the cylindrical spool -
20  body of the feed drum is the impeller of an electric motor
supported in the interior of the spool body; the motor is
supplied with elec;ric current from a current source under
the control of a microsﬁitch. A disk which scans the yarn
spool controls the microswitch in such a way that the micro-
25 switch turns the electric motor on or off if the spool either
-/ exceeds, or becomes smaller than, a certain size. It is not
possible in this way to regulate the circumferential speed
of the spool body.
' This kind of regulation of the rpm of a yarn storage

30 drum driven by an electric motor is attainable in a yarn



- 3- storage and feeding apparatus (VWest Ger man exani ned pat ent application
DE-AS 23 50 979) arranged such that in the ‘opefa- ting rpmrange, - the-
electric notor has a virtually constant torque, of a magnitude such that -
iRe remaining torque used 5 for dr|V|gg the yarn storage drum and hence
the drumrpm are regul ated in accordante with the size of the spool and -
with the variable force the electric nmotor nust exert so as to displace Lbe
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W th drumeinherently only very coarse. _
15 Finally, a yarn feeding apparatus for circular knic-
ting machines is also known (East German patent DD~-PS 44 941)
in which the variation of the yarn requirement is program-
controlled at each knitting location. To this end, the yarn
feeding cpcaratus comprises a roller which transports the
20 yarn wound about it or resting on a portion of its circumfer-
ence and which is driven directly by an electric motor or by
the rotor thereof. The roller is embodied with a surface that
transports the yarn in a slip-free manner, while means are
" provided which automatically synchronize the . rpm of the motor
25 with that of the needle cylinder. What is disclosed here is _
only the principle of the yarn feeding apparatus; no details' \)
of how this apparatus 1s supposed to be structured are known. -
The ycrn feeding apparatuses mentioned, having '
individual electric motor drive of the yarn feeding e¢lement,

30 have the fundamental advantage that they aispensc with drive



-4- belts ghat extend over the circunference of the entire circu- |ar
knlttlng machi ne. On the other hand, however, the cost of these yarn
feedlng apparatuses is still relatlvely hi gh, and in particul ar they
require a relatlvely | arge anount of 5 space, which are particularly

si gni ficant di'sadvantages in machines with a high nunber of systens (up to
144 s¥ystens). Accordingly, it is the object of the invention to de- vise a
yarn feedi ng apparatus,in which the yarn feed el enents associated with the
various knitting locations have theid 4Q own electric notor drive
mechani snms, which can be used in pmany applications; further, the apparatus
shoul d enabl e accurate yarn feeding, adapted to the given conditions of

vari oug e | Gl d OdiSreh d éOeanh%'Q%@thééé&ﬂ@éabke:ﬁ@de&QQWéﬂé¥¥éh-
manner ;. and finally, the apparatus should be dis- 15 ti nguished by a | ow
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Accordingly, it is the object of the invention to de- .
vise a yarn Eeedihg'épparacus;in which the yarn feed elements
associated with the various knitting locations have their
10 own electric motor drive mechanisms, which can be used in
many applica;ions; fu:ther, the apparatus should enable
accurate yarn feeding, adapted to the given conditions of
various applicaciohs, in an individually triggerable and
regula:ablé manner; and finally, the apparatus should be dis-
15 'tiﬁguished'by a low cost and shou1d require little space.



. separate step notor or a step notor common to both of 10  said yarn feed
el enents and conprising an el ectrically operabte coupling associated*with,
each of said yarn feed elements and, furthernore, that the yarn nonitoring
‘neans | ocated on said hol ding neans conprise a novable yarn run-off# yarn
feeler for each of said 15 yarﬁ'f@%d‘. el ement's, each of said-yarn -
run-off yarn feelers being adapted to sense the tension condition of yargy
bei ng supplifd franLits assocj ated, yarn feed el ement and to generate in

response to tReCE8RLedor & tPRIeeE, skhe yarn feedingt one

el ectrical 28pparatgealfoirolyaramiprddé 8gifgr tagtaner aaciinds sed d textile
one of said step nmotors or the one of

machi ne, in s ff nner,. th

sai d coupli%%sgplgﬁgtgggv§%§ﬁ%i FPA R ERfs LPaPCCORSE SR n run-of f yarn
feel er. 25 Iwitkqbheednvend iy adln etlyat neach- off spdd yisesl efes@n be | ocked
in itss operadi I t.0Rw:Rart hqul arkv. favorabl e conditions are attained,
in '3055 te?én%&g?R?Ees’gpggé%qlPﬁ?e% ‘##‘YﬁeseFFSE é’l’:@ﬁﬁ‘ﬁlmhiar ection of
the circul arhekirngngeanshiadaptied tfor tawtdcbrenktetentthear e di sposed on

oy be. such TRt he AnPees Paraenl RESLERRE I IR0 " Soping
motor are dienaseriEonsys! leach tdetbgiahalive ddifr&d#PPeifigBitherdad
e _ separate step motor or a step motor common to both of
10 said yarn feed elements and comprising an électrically
operable coupling associated with each of said yafn B
feed elements and,_fu;thermore, that the yarn | | _
monitoring means located on said holding meéns cdmprise'_'\)
a movable yarn run-off yarn feeler-for each of said _
15 yarn feed elements, each of said yarn run-off yarn
.ﬁeelersbeing adapted to sense the'tehsiéh condition of
yarn being supplied from its associated yarn'feed N
element and to generate in response to the sensed
tengion condition of said yarn, at least one electrical.

20 signal for controlling during operation of said textile
machine, in an on-off manner, the one of said step
motors or the one of said coupling that is
associated with this particular yarn run-off yarn
feeler. | '

25
| If required, the movable yarn run-off yarn feeler can
be locked in its operating position.

Particﬁlariy'favorable conditions are attained, in

30 terms of the space required in the circumferential
direction of the circular knitting machine, if the two
feed elements are disposed on oppqsite'sides of the
holder. In a preferred embodiment, the arrangement may
be such that both feed elements driven by the common

35 stepping motor are disposed coaxially with the shaft of

the stepping motor, and



at least gne of themiss'coupled with the notor shaft via a selectively

act uat abl e coupl.ing. This coupling rray be em bodied such that it is

el eetri-cal ly trlggerable so that it can be triggered in accordance with a
pr09ran1fron1a 5 central command unit+ Baturally it is also conceivable
in prirnci ple for the yarn feeding apparatus to be enbodi ed such that each
feedwktel , or a plurality of feed el enents di sposed on a conmon not or
shaft, is cstvkmaby ohe ofintdespdisngonyiloed dwtth1fhe posed ahafre hid der,
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apparatus is di stingu ace-sav ture,
because al | Q4ﬁ&d|§“quEhFédiFo#sfG&ﬂQﬁf¥ﬂa4hhs§riﬁﬂeya A .ars® difeathol der

and 15  thee spagepacededghbeedsanuaidtb idadie thee ki ACPFLRTARC & U thE
CIFCU|%% knlttln nachlne The feed el enents associated with one hol der
may be r|V%ﬁP$ﬁ LofRBA2BA PAL&ternation, so that with one yarn feeding

appar at us, it is alnatﬁeasnbla:tassunsqﬂQMﬂhk10@b£eyahn$tumdmﬁ1éatdfing
System (LoTcd@bg PLEAIRY obleddelld GG Qanbs SHORLLW AR & Son

so-cal l ed ot or CIrc strlplng at urther -advant ageous
enbodi nment sz#dwheehovelr parduireddityy cfppieed uelementise ddisiposed oin a
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of the invention are Illustrate hown are: Fig. 1, a arn eedi n
appar &Us RLPdi ¢y Ehet Hélﬁlﬁ\FenttlbérF w.haﬁéaspeeﬁrv@wmdgm@w asxy%h
feeding apppiménisiessording to the invention in an enbodi nent slightly

ggg'yf'ed as compared, 10,301 Haln ¥ty ' fpPadlets® YW Mt a M ey
a very simple, space-saving structure, because all that is
—~ required for feeding at least two yarns are one holder and
15 .the space needed for securing it on thg circumference pf the
circular knitting machine. The feed elements associated with
one holder may be driven in common or in alternation, so that
with one yarn feeding apparatus, it is alsc possible to sup-
. ply'ﬁulciple yarns to one knitting system (for forming pla-
20 ting stitches) or to supply yarn to a so-called striper, or
circular striping attachment. .
Furﬁher advantageous embodiments of the novel yarn
~ feeding apparatus are the subject of dependenc clainms.
in_tﬁe drawing, exemplary embodiments of the subject
25 of the invention are illustrated. Shown are: .
W, : | : Fig. 1, a yarn feeding.appara:us according to the
1nventicn, seen in perspective'
Fig. 2. a yarn feeding appara:us according to the
invencion in an embodiment slightly modified as compared to
30 Fig. 1, seen in plan view and partially cut away;



"Fig. 3, ayarn feeding apparatus in an enmbodinent simlar, to Fig. 2 with
yarn gui de devices associated with'it, seen in‘a side view,. Fig. 4, the .
yakn f eedi ng apparatus according to Fig. 5 3 showi ng the yarn feed disk
-i'n+ a position that is pivoted away frgpmthe position of Fig. 3, sé&en in a
side view, Fig. 5, the yarn feeding apparatus in an e nbodi nent si'mlar to
- Fig. 2, partially cut away and seen fromthe front; and 10 ' Fiwg.

6, a bl ock circuit aggam,o cQntr circuit for yarn f ng
- appar at us. accor di ngP% ?he i %\?gﬁ‘t %orln 'ﬂ]'ﬁﬁe IREHT P RRE %B aBp ‘1?'51
Figs. 1, Zimikap enbbigredt yishi oo ffuetdd rdev bonesanssberiaarld wixia few

structuraliﬂetguétg {Wsaaskﬂggdeq_e% whi ch bears a device for 15 securing
it to a part of a frame suc as a yarn rack of .a yarn-using textile

machi ne, or on a Sti§t ohar §EBoBBTR c"reé“éinﬂ PR PRY REBBIRRERT BV TS (Figg.
1, thiss secwhowimipvike gam peeaesaizswam 2 ;pdi@ilt.dsﬁi @Ralthq shq) AR e daq and

bent at right | es,, havin ng ol es nbodle |n|t In the 20
ehbodi mentq' I?"g) ‘“‘?h%°ﬁgF38F‘ f 'de‘ﬂe%?t nadppddfetvigVke part 4

onits end in ordefighab,i theagalre icecaﬂierg a;impaths41deﬁhn@s&ba:cgtmve 5
open at tRg ri l1g. 3), i.ch i San be ushed qver securing
"ring sh OQQ_ itlrp()"( Steooﬁ i'\H'lgiz-h‘%r p%tﬁ:qb% rﬁ"il c‘f%’Frpa‘a ?eﬁﬁa%é‘%'f % ocki ng

screw 7. IFontRr;ndiding into the opening 5 that is open at the rimare

cont gt pins 8, \Myfilm@en tb?o@ﬁ'@ﬁ éhiéiéiiéighcbénpegoh% e AL, L ack
6 are in cont act In manner known per se, wW | ectric con(?uct ors ‘b
for a yarn feeding apparatus according to the invention.

The yarn'feeding apparatus sﬁAQn in rigé. i. 2 in
two embodinents which differ from one another only in a few
structural details has a holder 1, which bears a device for
15 securing it'to a part of a frame, such as a yarn rack of a
yarn—using textile machine, or on a stationary bobbin creel.
In the embodiment shown in Fig. 1,'this'securing device com-
prises a part 2 provided on the holder l'andibent at right.
angles, having two securing holes 3 embodied in it. In the
20 embodiment of Fig. 2, the holder 1 is provided with a bracket-
 like part 4 on its end in order that it can be secured; the
. part 4 defines algrooﬁe 5 open at the rim (see*Fig.'B).'with'
which it can be pushed over a securing ring shown at 6, on
which it can be firmly clamped by means of a locking screw 7;
25 Ptocruding-inco the opening 5 that'is'open at the rim are ' o/
contact pins 8, which when the holder 1 is firmly clamped
to the yarn rack 6 are in contact, in a manner known per se,

with electric conductors 9. . ; o



7 Al electric notor. 10 enbodied as a step =~ notor is secured on the
holder 1. On-its end face, the 'stepping nmotor 10 has a securing flange 11
whichsis firmly screwed by means of securing screws 12 to a correspon- 5 :
di ng.-f ace of the ‘holder 1, against which it rests flush. The arrangement is.
such.that, as shown in Figs. 1 and 2, the notor shaft 13 extends
subskﬁmtially hori zontally when the holder 1 is nounted in the operational
position. Two feed elenents in they formof two cup-shaped feed 10 di sks
14 of plastic or light nmetal are nounted on the notor shaft 13 in a
rotationally secured manner, and one of them together wth the adjoining

face 15 of the, ho sur.r.oun t ing nptor 10 on all sides and
closes it off #?o%? éggﬁt5|& égkh dE%Q 914 has a relatively |arge

di aneter,sti€p as wonpar d¢ Wwietch ek qnaﬂe'tehf-'bﬂeyarin f ®ad idrsurendf known
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ventilation openi ngs 16, , of which the ventila- tion openings 16 are
d|spoé&fﬂ#ft%@rﬁﬁfﬂohffaééW%ufqfﬁ?%&ﬁ#“%l?&??ﬁﬁ dRefionds SOXEREP AR Sposed
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the feed disk is_provided wit an bl ades | a flow o
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feed disks 14, the ventilation open- iIn are covered by a dust filter
|nd|cated at 2§“°Tﬁee9eﬁﬂﬂWﬁQRﬁ1%ﬂxﬁﬁﬁg§°im Ay taos G U Lrareddfeed ¢ hat
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shaft 13 in a rotationally secured manner, and one of themn,
\“/together with the adjoining face 15 of the holder 1, surrounds
the stepping motor 10 on all sides and closes it off from the
outside. Each feed disk 14 has a relatively large diameter,
15 as compared with the diameter of ,yarn feed drums of known
positive or reserve-capacity feedwheels. It is provided with
slit-1ike ventilation openihgs 16, 17.'o£ which the ventila-
tion openings 16 are disposed in the bottom face and the ven-
tilation openings 17 are disposed in the circumferential face
20 of the feed disk 14, while in the interior the feed disk is
provided with fan blades 18. 1In ;his manner, a flow of cool-
ing air indicated-at 20 is generated, which passes through the
interior of the feed disk l4 and serves to cool the stepping
Kyjmdtor 10. In order to prevent fluff and lint from getting
25 into the interior of the feed disks 14, the ventilation open-
ings 16 are covered by a dust filter indicated at 21. The
ventilation openings 17 may also be omitted, so that the feed
" disks 14 have a smooth surface. Also, at least one air flow
. opening 170 may be provided in the holder 1, inside the area
30 covered by the cup-like feed disk 14, and an air hose which



opening 170 nmay be provided in the hol der 1, inside the area 30 covered
by the cup-like feed disk 14, and an dir hose which 8- leads to are .
el.ement that uses conpressed air may be connected to the air fJom/openlng
Eath feed disk 14 has a substantial l y_cgl Lndrical or circunferential zone
22, which is adjoined at .its end by a 5 substantially frustoconircal zone
23, in such a manner that the feed disk 14 wi dens outwardly toward its ridn

‘in funnel IeLBEetB"’@Q' Qen Cotd pdgLeg! cgln Q@fs%rde[}tixgel?%\gcgemﬁ ected

i nterrupted g the slit-11ke ventilation op nings 1
i ndi vi duafowehs girgfdoshismfinkngon which the yarn 25 10 that is to be

- fed rests with i nggyihdyaledVdyinoss ofakt s ¥§BB 3Re9la 26 (& e
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which may_be kept relatively small given the large diameter
of the feed disk 14'as mentioned above, is selected such that-
as the feed disk 14 revolves, a slip-free advancement of ﬁhe_ s
15 yarn 25 or 25a 1is effected. _ '_ _
Yarn guide and monitoring devices associated with -
each of the feed disks 14 are diéposed on the holder; ia the . .
embodiment shown in Fig. 1, these devices comprise'three '
. feed eyelets 27, 28, 29 (or.27a, 283; 2%9a), two delivery eye-

20 lets 30, 31 (or 30a, 3la) and two yarn feeler arms 32, 33 (or
32a, 33a). The yarn feed eyelets 27-29 (or 27a-29a) are dis-
posed, coaxially with one another and aligned substantially at
right angles té the axis of the motor shaft 13, on a bracket
34 secured to the holder 1. The same applies to the two de-

25 livery eyelets 30, 31 as well, which are mounted on a-corrés-
ponding holder bracket 35. After the delivery eyelet 31, the\‘j .
yarn 25, 25a passes through an eyelet 310 (or 310a) on the
end of a flexible, additional yarn feeler arm 330 (or 330a),
which is likéwise pivotably supported on the holder 1 and the _

30 purpose of which will be explained below. The eyelet 31l also



pondi ng hol der bracket 35., After the delivery eyelet 31, the yarn 25 25a
passes t hPough an eyel et 310 (or” 310a) on the end of a flexible, additional
yarn feel er arm 330 (or 330a), which is |ikew se pivotably supported on the
holger "1 and" the 30 pur pose of which will be explained below. The eyel et
311" al so -'9- shown is stationary and Ps=di sposed followi ng the eyel et

310. sBach of the feed disks 14 may al so have two or nore of the described -
yarn gui de and nonitoring devices associated with it, in order to store and
transport cstigwspbsdsagkyonany dnd ishepﬂrszi&g/arﬂslbeeﬁ.dg ahe &yaler IO he

circunference of itg, { engggl %edd J}ﬁik enppdi g f g%arctwocuolrarmr

interest in. -pr oduci ng ni caI 00 are er nead; as CO
with the emﬁ)chlnendeshomednyﬁrrg guide awe@onitpassgbﬂsmeacramtmeed

same out putydpg hy Pal §n a5 BRBBY €005 t%t@riﬁwg?orlocorrle)épo‘?ﬂsﬁ{ g TWIPEly
of feedwheels. A transparent covering cap 37 is locked into place on the

hol der 31 , SARBEACEnEREREOPESNS Qe cﬁwmgeo%hsm cimcamiargnges of its

Interrur)tlomeé.rw@@tau.on Thi sheubdd ik d di Hs cap pAH::LEhQ&Q' Q'n&@ﬂ’délivl' in
devi ces are copnected to the gcontact pins 15. shown in Fi %éit X of
\ﬁéb"he%

whi ch, as RTHRGLING: Egchpfga uﬁﬁl"fﬁ)f“ﬁﬁ' rht ‘i‘%péFFéif‘&&
f eed eyel etwi &Y, t W8 éﬂboaiagn%a)x,ovax viar IF bg ake, 39tonalea iix am:ﬁrbmded )

ornto bo A1 dds ERE Bllme! oAU AL #°Ls | HERLECG Sl SOV lpdfifung-

yarn to 20 a value ap ormng t espol
25a ark@ vi iy viesser ﬂeeueeyebétiegﬁmﬁﬁa%ts the frustoconical face 23 .

(Fig. 2), on which fhe ¥4h8gbR3%t covering cap 37 is locked into place.on
the holder 1, and an indicator lamp not otherwise shown, which
U/ signals an interruption in operation, is housed in this cap.
All these electrical devices are connected to the contact pins
15 8 shown in Fig. 3, by way of which, as already noted, the
supply of current is effected. ' .

Between the two feed eyeleté 27, 28 (or 273,'28a);.a'
yarn brake 39 or 39a is also provided on the bracket 34,
making it possible to adjust the feed tension of the yarn to

20 a value appropriate for forming the spool 26. '

The yarn 25 or 25a arriving via the feed eyelets 27-29
meets the frustoconical face 23 (Fig._Z), on which the windings
that continuocusly form are automatically advanced downward
onto the substantially cylindrical face zome 22. From this

25 face zone 22, the yarn 25, 25a then moves away via the delivery
~/ _ eyelets 30, 31 (30a, 31) at the same speed at which it is
 fed to the respective feed disk 14. The shaft 13 of the step-
ping motor 10 1is aligned substantially horizontally, while
the course of the yarn, as shown, is substantially vertical. -



that continuously formare autonatlcally advanced downward.onto the
.substantially cylindrical face zone 22. Fromthis 25 face zone 22,%the .
yarn 25, 25a then noves away via the delivery eyelets 30, 31 (30a, 31) at
{the sane speed at which it is fed to the respective feed di sk 14. "The shaft
13 of the step- ping motor 10 is aligned substantially horizontally, white
the course of the yarn, as shown, is substantially vertical. - 10 - Nk
enbodi'ment according to Figs. 3,44 ds substantial- |y simlar to that of
Fig. 2; identical elenents aré therefore providéd with the sane reference
nunmeral s. The stepping notor 10 bearing the feed disks 14 is 5 provided

here with Ion gr fl ange 11a tru in bet en the feed di sks 14 and
supported ’g‘h ﬂSIia'er% eS| g gé Rs Y148 GiBeHavbiatsari ng 40

t Hart atmt&nalty pbral bdl Rice +f Hes t@@stbéathelmMHnteﬂEie @Rerefhue t he feed
dipHeS, skfe £ AL OR ewfss%e %%tm{cw 4dmbPgagteppi ng mtor 10, out of the

p05|t|on shown in : Into the position shown in Fig: 4, this
p05|t|on BﬁhﬁQSHEPPﬁGG EPQ?%H&R)R#%‘&Q% sheofigiady dfesheel doLsshown in

Wridarddetétei §1385Q 1@ndad mahhgé helRi peb AU IdYW ¥ @0&nbYnEhi S means.

t acket be rel-eas | ocked_ in the two positions of Figs. 3 5
%Ge i %rg?cﬁP r SPRPAOY kﬁ??t?ﬂ dﬁﬁcﬂwné?ﬁihﬁ ghe fe8R nunber of

Syidtsss, 14 heoijaanpfwedl rhg-.a_a:ﬂpeg amsesaaresnawﬂaqciyvqw:sipse te one anot her
T A R QA v o R
- be pivoted, together with the stepping motot'LO, out of the
position shown in Fig. 3 and into the pqsition_shown in Fig.
4, this position being defined by a stop pin 42. | L)
~ A locking device not shown in further detail {is asso-
ciated with the pivot.beafing'40 and by this means the-brecket
1la can be releasably locked in the two positions of Figs. 3
and 4. | . L
In'parcicula{ in circular kni;tiné machines having a
high number of systems, the yarn feeding appa:atﬁses are
mounted very close to one another on the yarn rack 6, which
impedes access to the yarn feeding apparatuses, especially
when threading the yarn and so forth., The pivatability of
the feed disk 14 described in conjunetion with Figs._S..4 _
makes. i: possible to put the feed disk 14 as needed into an
easily accessible position as shown in Fig. 4 and then return _
it to the operating position shown in Fig. 3. | \w’
| Alternatively to being pivo:ably disposed. the feed '
disks 14 could also be supported such that they are lonsitu;
dinally or telescopingly supportedion the.holder_l. or are
_ adjustable in some other manner, including being'adjustable
individually. For clarity, the monitoring devices for the

feed elements have been omitted from Figures 3 and 4.



the feed djsk 14 described in conjunction with Figs. 3, 4 makes it possible
to put the feed disk 14 as needed into an easily accessible position as
shown in Fig. 4 and then return it to the operating position shown in Fig.
3. 5 " Aternatively to being pivotably disposed, the feed disks 14
coul d al so be supported such that they fre | ongitu- dinally or

t el estdpi ngly supported on the hol der ﬁ, Or are adjustable in sone other
manner; i ncludi ng bei ng adj:ustabl e individually. For clarity, the

nmoni toring devices _for the feed elfnents have been omtted from Fi gures 3

and 4. The pi vott® @ ¥yotaple 15i88Repd Lfnfidoty 2PRitpEediydiedts
position, pyverads pefsidicl 2By igesubt 6 dnSRAw(t ©ictHeibohdaishodd® on
ot ect o agBFn8pHtindaniti e eie EERR URPAT P bt R oo RabRnds nbodted
Furt her norby the mlofpurpctn o2 i NdTEhs op rbaep tise gt in $ beusduerntgod@ishoul d
al so I ¢ght ' | S PQSH tdi0N. LS e i _{wo e
s_uppor% ed 3%?&%?%%%?%336%%% %*gtéifa%éki %%c"%‘ﬁ, ? oﬁﬂggﬁﬁigi"&é&%‘{n 10
t he el ongateditpange lamp baneagh rchadsovidinga\dy gheeldealsocdd gty ute

yarn 25 angn2§ﬁisWEBQQﬂ§ahﬁw way of exanpl e be enbodied as yarn eyelets
and may be adjustable about their securing axes 47a, 48a so that they can

operate in both ro#® thighAnkadeenbnstup ar@s &t h8kate aHAPIOTHder to
ensure 15 adjubeB829,i dly MRldhd aofli £0188E 1haCidciders 44 gedhngolhe siasds e
hand. In the il ustrateg enbodi t, these yarn gui de devj- ces conprjses
conpridsedt e rebpagatesd ifrﬁaétq%ptfﬁ?,aHSFgééEhﬁ %C‘E‘b?y4{7381° mi@%p 3
i ndi cated w¥c88 86k0WheOyaardi 25Sahd 25a, which may by way of example
U be embodied as yarn eyelet; and may be adjustable about their
securing axes 47a, 48a so that they can operate in both rota-
tional directions of the yarn disk 14 and in oxrder to ensure
: 15 a tangential yarn feeding and facilitate feeding the yarn by
hand.  In the fllustrated embodiment, these yafn guide devi-
ces comprises compressed-air-operated injectors 47, 48, each
injector 47 of which, as indicated by an arrow 49, acts as a
yarn brake, while each injéctor 48, as indicated by.an arrow
20 50, comes into play so as to advance the ‘'yarn. The supply
of compressed air in.the injectors is effected via the air
hoses 47a, 48a shown in Fig. 4, either frxom a closed circular
air line, not shown, or else the cooling air emerging from
the air flow opening 170 can be collected and passed via the
45 air hoses 47a, 48a to the injectors 47, 48 (see Fig. 2).

By means of the injectors 47, 48, the yérn 25 or 25a
is not only guided but also brakes or advanced substantially
without being touched, and f£luff and the like is automati-
cally blown away from the yarn. At other parts of the yarn

30 feeding apparatus as well, the cooling air emerging from the



‘yvarn brake, while each injector 48, as |nd|cated by an arrow 20 50, cones
into play so as to advance the yarn The supply of conprgssed air irmthe,
injectors is effected via the air hoses 47a, 48a shown in Fig., 4, elther‘
F’bn1a closed circular air |ine, not shomn or else the coollng air
eﬁerglng fromthe air flow opening 170 éan be coll ected and passed via the
25 -air hoses 47a, 48a to the injectors 47, 48 (see Fig. 2). By neans ofw
the injectors 47, 48, yarn 25_or 25a i s not .only gui ded but al so brakes
or advanceﬁegﬁﬁéﬁéﬁﬁﬂalq%ﬁ%&!h%u%7bef n§heoyerad digks flufpreventhe ELulfE i s
automati - saalyubhOW&dehhfrémaﬁhepyarn At ot her p?rts OL t he {grn 30

f eedi ng appar at us t.he, cooling air ener g fromthe -
ventllgtlgﬁ openlngg (ﬁ enqbad ?%:dggﬂgnlin Fgﬁmu§;f??ﬁfaaﬁﬂnaayﬁnﬁrom
bui | di ng upgs #EaﬂhesswbomhﬁxnaShamnrauenged5ﬂﬂ§E3EﬂrﬁmgﬂaEﬂﬁeasoagme

h tat tggf S t t he ha 13 of the
:?gpplyng nﬁgfeaﬁgs%gvﬁ%%n l:‘ éﬁlg“é mggg? ?6 es o ’f%eF%1d A E’ﬁéh’f eed
dirsk is enbbéesdofusbeatolder |1; | et feal )iitS(k tifsatensivodibe d nsébgtadtial -

| dent i cal ﬂeﬂaahﬁiaﬁﬂl e £ PEwyialedn Wtk t e S%J{‘Iﬂf g?e%”‘%r al's.
_Each of the feed di 4 has jts own yarn guide and

devi ces asdbtibhege Fﬁ ﬁ?°%ﬁd%ﬁn%%°BnF9etﬁémFeéGﬁﬁﬁfﬂkﬂ|W@m9teyelets 29,

29a and 3(EadMaofivuheedeed a iwias Kes 184301:84awan9a?:5; %ui?@ #8 abRWRoln
eed disks 14 is

tePrilazc}ed:d)ogi %ﬁ ?cgart | %lrégl%'@atsea‘i) ‘i/f Stigggﬁgl gw_g&t VXt‘r%\*a“’co‘h‘f‘l‘bn“-S?épﬂﬂﬁlg
not or 10, dﬁiiheryfeyeﬂn$mam@a 29a and 30, 30a mounted on a bracket 34
or 34a and 35 or 35a are shown.
In this embodiment in particular, at least one of the -
two feed disks 14 is embodied such that it is releasably
15 coupled to the common stepping motor 10, so that for instance-.
1f thgre is a disruption, perhaps while winding yarn onto a_
.spool by hand, the other feed disk 14 will not be affected.
The élec:tomagnetic coupling is shown at 100. It can be
triggered via an electrical signal, which is delivered via,
20 slip rings 101.
~ In a further embodiment, not otherwise shown, it is
provided that each feed disk 14 be assigned its own s:epping
motor 10; the connection between a respective disk and motor
may again be coupling-free. 'The advantages here are the _
25 common holder 1, the common indicator lamp beneath the cover-
ing 37, and the narrow structure. N : o/
- In the control circuit shown in Fig. 6, the main drive
mechanism 60 supplied by mains power and for instance driving
a circular knitting machine is coupled interlockingly via a
30 toothed gearing with a controlling gear 61, which enables an



if there i.s a disrupti.on, perhaps whil e winding yarn onto a spool by hand,
the ot her “feed disk 14 will not be affect'ed. The el ectromagnetic coupling
is shown at 100. . it can be triggered via an electrical signal, which is

delMlvered via. 20 slip rings 101. ;&‘urther enbodi nent, not otherw se
shown, it is provided that each feed di 12 be assigned its own stepping
nmot or>~40; t-he connection between a respective disk and notor nay again be

coupl i ng-f'rﬁﬁuJbee ;dvaaaageabheree%ruqatmé%f £0amPR; bobdet k., tmﬁecoaq;ﬂ)n

i ndi cat or R{g)beneat e cover- ing 37, and the narrow structure
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associg:ed yarn feeding apparatus, from whence, via an output

stage 68, the stepping motor 10 is triggeréd. The input stage

—

15 printed circuit board 69, which is accommodated in the housing

67 and the output stage 68 are advantageously disposed on a

36 of the associated yarn feeding apparatus.

The input stage 67 and/or .output stage 68 may contain
electric switching ﬁeans 70, which make it possible to shut
off the stepping motor 10 by hand, either individually_or

- 20 centrally, or to bring about a stoppage of the machine under
the control of the yarn feeler arms 32, 33 (Fig. 1). This
shutoff . of an individual yarn feeding apparatus--which may as
needed also be effected from the computer stage 65--is also
significant 1f for instance because of yarn breakage on the

25 way between the yarmn feeding.apparatus.and the yarn carrier,
A the goods should be cast partially or entirely off the needles.
In that case, with the yarn feeding apparatus switched off,
the needles can temporarily fetch their yarns themselves as
needed, with the corresponding feed disk 14 simply being
30 rotated idly, without changing the size of the yarn spool 26.



stage 68, the stepping nmotor 10 is tri ggered The input-stage 67 and the
out put stage 68 are advantageously "di sposed on‘a 15 printed circuit~board
£9, which is acconmpdated in the housi glu 36 of the associated yarn f eedi ng
_apparatus. The input stage 67 and/or 4tput stage 68 may contain electric
sw tchi ng means 70, which make it possible to shut off the stepping rmto
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synchroni pdthgpsifses of such machine, as well, synchronized operation
.of the stepping motors 1s maintained.

15 If there 1is a sudden'failure_of electrical current for
the main drive 60 of the machine, the feed disks 14 continue
to be driven in synchron1sm with one andther-during the. un- |
braked stopping of the machine by the yarns which are wrapped
:abouﬁ them and continue to be fetched by'thé needles of the?

20  individual knitting locations; thus an aﬁtomatic yarn braking
'ls brought about by the coercive forces of the permanent mag-
net systems of the individual stepping motors, which reliably
precludes the feared condition in which individual yarn feed-
ing apparatuses stop out of order and result in an excess or

25 lack of yarn at individual knitting locations. For this rea-
son, the stepping motors 10 are retained stably in their par-
ticular rotor positibﬂ.whén the machine shuts down,.althoughiwj
they can also be individually rotated by hand in both rota-
tional directions arbitrarily, for instance in order co thread

30 the yarn. Nevertheless the yarn feeding apparatuses are -



10 tion of all the feed devices trlggered I n common, because all the

st eppi ng Mot or s, execut e exactly the sane nunber of steps per revol ution of
t he méchi ne. EUang the starting and sto pi ng phases of such nmachine, as
weﬂ synchr’onl zed operation of the step&%g notors i s maintained. 15

If 'there is d sudden failure of electrical current for the main drive 60 of
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apparatuses Qﬁm.éK%§QFv29§ QQLXecs 30, 30a (Fig. S) need merely be
U disposed such that the yarn 25 or 25a is unwound over head |
15 from the feed disk 14, which then, if need be, is embodied as
a feed drum. In this case, the stepping frequency of the
voltage supplied to the stepping motor_lQ_of the individual
yarn feeding apparatus is selected such that at least the
maximum amount of yarn needed can be furnished. If the amount
. 20 of yarn used drops, then the spool 26 of yarn located on the
feed disk 14 increases in size, until under the control of an
assoqiatéd scanning device the stepping motor 10 is either
shut off or switched over to a lower stepping frequency.
Fdr special cases, it is also possible to have the yarn
25 feeding apparatus operate as a so-called friction feedwheel.
In this case, the steﬁping frequency of the voltage supplied
- to the stepping motor 10 is so high that an "oversupply” of
the knitting system supplied by the yarn feeding apparatuses =
assuming that the system was knitting with all needles - would _

30 occur. The yarn spool 26 has only a few windings, however, so-



" the so-called positive node of operation shown in Fig. 1, in which the
speed of the yarns 25, 25a approaching the feed disk 14 at a tapgent ts .
compul sorily identical to the speed of the 10 yarn |ikew sé |[eaving it at
st angent. If desired, the yarn feedi-ndépparatuses may al so’'be operated
Wth an_i rregul ar consunption of yarn (so-called negative operation), to .
whi ch end. the delivery eyelets 30, 30a (Fig. 5). need merely be disposed -
Such t h&LLPRETGAr fe2940E ZRRTCE [ASERRH BUAr thedd cEn ogeem {heaf €edceh sk
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st eppi nEP Frot bF cedairs k@iitt_ﬁérn%mc’é)ﬂearwbmm!ae‘@' ®er Up fotopeodstdpgi ng
frequen@yrcED&:SBQQH%EdC%%%%eﬂﬁslSoﬁl59199$§EQ|%t%ﬂr Y +P§?y§?ﬁi%§ -
feedi ng apparatus operate-as a so-called friction feeawneel. Tn tRi's®case,
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tension at the tinme. ° _
wheel or drum, a punched card reader, a program memory, and so
forth. The pattern control commands are delivered to a \hj
15 process=-control computer 74, which performs the_requifed'#ig-
nal conversion and via a line 75 delivers control commands and
péttern_information to the computer stage 65, which from these
commands and this 1nformétion. together with the stepping pul-
ses 64, derives control signals 66 for the individual stepping
20 motors 10. _
" In the so-called striping mode, that is, when produc;ng
circular stripes, the circular knitting machine is equipped
with so-called striper attachments, which are switched in ac-
cordance with a pattern. Via the pattern control circuit 71,
25 the yarn feeding apparatus associated with a given yarn 1is
also switched on and off, together with the associated switch-
able yarn carrier, of which there are usually four per striper e
attachment on each knitting system. Aﬁcofdingly, four yarn
feeding apparatuses of the kind described are provided per

30 knitting location, of whiéh only one at a time operates under -



Gven an appropriate enbodi nent of the control circuit 5 shown in Fig. 6,
the yarn- f'eedi ng apparatus can also be used for circular knitting machines
whi el ‘are set up for producing circul ar-sygi ped patterns, or which are
provi'ded with edging attachnents or are enbodied as Jacquard machines. In
this case, the control circuit includes a pattern sw tching el enent 10

71, which begienrtimiggd ting heopatddrafstheaga t£2 i€ So Pagé e¥ A. cohiol

d /. t 7
Comand 11§l CJ0FREUELILSRY UG WAy g HDELESIS hgihae
reader, a pPEFrtdAWEIDEY sm@iééc#ett he r¥he bestapaen sohee Lneomnm ofE of

de|iyered [RKa yitnFyégﬁﬁﬁgCQBBE?LtQQQﬂ“EQQt74s‘MuéﬁkiwngSFBeﬁbﬁ needle
require nal conversion and via a line 75 delivers control comands

and pat Per nq'lsnf‘%ﬁ‘rFeﬁﬁWt o thiscoApuberastadecsh PXuRENEIbREt RBEE &dfnands:

and this infpafoeis DFcod OgeL hesmputbrt 14 oG wlcosessﬁénddagl YiQaber of

control sig S 66 for he I'ndi vi dual_,ste 20 notors 10,
Co-call ed SEFemNG tRiRdSiraPle (e8Re RaTRRAIY (R BFE PP rpaR el £ ron

ci rcul ar knitthej m}tmaa:tn n%wsaequ?ﬁped Wi t h so-called striper attachnments,
which are swiched 1l AeufPLARNGR1 ! DIBUNA ke b el BFePED! lbeAUd O

circuit 71, 25 t he yarn appar at us assocl at ed given yarn is
al so sWOt chd@th &ari 18 aPB@éFHEP’-W PRefS eq ddio G RN va?-'Pcﬁﬂ aESIaét}é{rn

carrier, of svyuccﬂriémr@u@serusaahéxd&eur aRere bl rd@é&aﬁiéaCEmageel@eﬁaCﬂun:
knlttlng syst ccor di ngl f our rn feeding, a ratuse I nd
described ard q}?ro@? drro éoya"ﬂnﬁ\r"ﬂ"ﬁé I°c5‘czft‘ﬁdorfp£‘b BEeBnF ARge " a
time operat ganti)erso ad7thereby to attain an uninterrupted junction at

" the transition from one yarn to another. '

\f/ls . In the embodiment shown in Fig. 1, which in this case
is equipped with two steﬁping motors 10 (one for each feed
disk 14), the yarn 25 or 25a travels from the delivery eyelet,
via the eyelet 310, 310a at the end of the yarn feeler arm 330
or 330a, to the stationary eyelet 31! or 31la, which may be

20 disposed on the yarn feeler holder. As already explained, the
flexible yarn feeler arms 330, 330a each control a switch dis-
. posed inside the housing at 37, by means of which the stepping
motor 10 is switched on and off in accordance with the
particular posi:ion of the yarn feeler arm 330 or 330a. The
25 operating position is shown in solid lines in Fig. 1, while
the switched~off position is shown in broken lines. 1In a
U third position, the entire machine 1is shut off, for instance
1if the yarn should break.
In a circular knitting machine with purely mechanical

30 striper attachmeunt control, :hg'following functions arise:



the triggering control of the pattern storage 72. The:increnentally
correct drive by the stepping notors 10 becones partlcularly significant |,
hegre, because switching on and off of the yarn feeding appar-atuses that is
adcurate for each needle 5 IS necessargy.- This can be attained by
providing that the process-control conputer 74 contains a corresponding _
nunber of freely pro rammabl e counting units,. which are triggered fron1th£
pattern stoorage # %ﬁ IORFRT G IRt %RED cheage iRstibingt Blagsseinug 10

yarn feedkige anaar aw&ea ORerdw ¢ NrE€OIEPNsYird pan yaeartdyr PEEi Lhedreynber

~of needleg_at_th | t (the | f
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st eppl ng notors or ‘each di sk arn a travels
fromthe tkeiereyesydild on/idl Qael vy ébe3903 rsmgtpqmbtmu. oshppa arn

feeler argp33@ 24nd303n tFAdhel StakI eﬂ%ypsmlc@fo.{%%@rsééaainghhslaorfan obe
20 di sposed on the yarn feel er hol der. @ As al ready expl al ned, the

flexible ¥araviEehed a0 Fhe SRHRPLABHRESAT JI0 FeAins &YLtchrden wde :

the housi6glasudt, thypenaan i Me&]sbbedshgpmmm:ors&ﬂipSyswfnt ¢cheqd it
and off in accord nce with the garé&cgkag Q%S'tarn en{l SYaED fseler a3’
in

330 bt 33b%°° 55 ISR A8 H nosT YT 6R8i § o | FRedeRRoRRS . 1,

while theASmntchedlahfqmgyﬂquﬂbbesﬁoaﬁernabmoﬁaﬂane%30¢ncanthnrooved
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break. In circu knitting machine wi.th purely nechani cal
att achmentheohersl coutder dindbls hted ubkt PERkesr ldnes; in this vositions

the associated stepping motor 10 is shut off. : \;) _
15 ' Three different switch positions may be associated with
the yarn feeler arm 33 or 33a, namely:
Position l: stepping motor 10 (or coupling 100) ON;
' no shutoff of the machine. : _
- Position 2: stepping motor 10 (or ooupling 100) OFF;'
20 . no shutoff of the machine. : '
' Position 3: stepping motor 10 (or coupling 100) OFF:
~ shutoff of the machine.
In so-called edging operation, that is, when knitting
edges, the yarn consumed during knitting of the length of the
25 goods 1is different from that when knitting the beginning (the
edge) of the goods. Since the stepping motors 10 of the yarn
feeding apparatuses can be individually triggered, they are o/
supplied with pattern control cOmmands, derived from the
pattern storage 72, such that they provide the required amount

30 of yarn for a given type of: knitting.



- 18- At the instant when a yarn change is taking place in a knitting
system a neM/C|rcuIar stripe yarn ¢carriér inserts its yarn. A tensile
force'is exerted, dn this yarn, caused by the insertion novenent of t he

ci pcular -stripe yarn carrier. 5 As a 8 t- the feeler arm 330 or 330a

i s. noved together with the eyel et 310 or 310a into the operating position,
showr_in solid lines in Fig. 1; in this position the stepping motor 10 is
swi t ched on. Thesiﬁxgﬁmgsnoterbiwngekaumxeﬂmdﬁﬂthbonyue thaelt sweh woirnked

as the COVr%&Q@P@dH&é&i&&'@&dé&rEQiMQBQcQ%@Hé”yQ%Ls ﬁggnkﬁickkﬁ X%&% the
agai n, causing the yarn tensign to decrease. As result, the flexib

feel er arm 38P&Hh 20t ka8 oRdfpiEaeRy »s Sherfy "f'tﬁi% 3 ddedt HE@\KPFGI‘FF&Q’:
posi tion cogvraesmrxherlgewhtwlyaé Bedowiae ploryiucﬂeedfbyd bh§k98rhl Feedwhtels

t hi t t t 10
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OFF; 20 no shuto fe 'machr ne SI't st eppl ng
nmotor 10 (olecMEAESRATNO) OFF: shutoff of the machine. In so-called edglng

~operation, that isywdenpketéthed 39}9%%’-6@39.&’&3”‘3@ aﬁvaegodursl aqekmetitwg
of the Iength of the 25 oods is different fromt when _knitting th

begi nnitlg (%R Ed) HiPestti¥edxary feeding aspip gahssopéafe-oﬂ&

f eedi ng appa.roa;teuseeaﬁanfbedmgll ¥bgdahley: slels .g0ereg, pihearare:wralglel ae vuct-h-

pattern Controk ger%&hedggkgggnfrogkrmation with which the selection of

)
needles at a given knitting location 1is also performed. From
Y this pattern information, as already descfibed, the stepping

15 frequency required for controlling the individual stepping

motors 10 or their couplingslloo s calculated 1in aecordance
- with the pattern via the process-control computer 74 and the

eomputet stage 65, so that the particular amount of yarn re-

quired is .positively delivered in a highly accurate manner.

20 - '1f 1t is assumed that each needle that is to form a
loop in accordance.with a pattern is allocated a certain_yarn'
quantity X and for each needle not being used for knitting a
yarn quantity Y is ailocated (this is the amount of yarn
required for yarn connection, or floating, to the next loop in

25 a knicted row), then an absolutely uniform alloca:ion of yarn
'can be effected in accordance with the pattern and in a posi-
tive manner. Bordering patterns and transitions to an edge
can also be attained in a simple manner, because the delivery
of yarn 1s effected analogously to the needle selection. The

30 yarn quantity Y for each nonknitting needle 1is independent of --



pattern storage 72, such that they provide t he requi red ampunt 30 of yarn

- for a given type of knitting. -'19-"1f edges are being knitted of the .

type that are worked with so-call ed added reinforcenent yarrs,not knitted

into the length of the goods itsdjk?éhgn-these added rei nforcenent. yarns
in

are each delivered via positive-fee g yarn feedwheels 5 - 14 of’ the yarn

f eedi ng appar at uses, the stepping notors 10 or couplings 100 of which are’

feeding apparatuses, the - couplings ._
attachmosts Baded oA MR TRSRECEH o K LTIGERenEIC R, SHOCHERE®
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al remdy deasunlbddbyt kheStiapht OfgngdSneeldleGuayKangedyi tad sf U's udd Ot dd NGyt he

i ndi vi dug) st eppi.ng Mot o7, 10; of . t hei |ings_100 is calculated j
accor dankhe uF BRRERBSpRTESh: Of b PhoPBPERRRT St FOF EOMIALE® 77 artth 15

“conput ertegaghe@Swizh tttet domtppreti sthage HHuwdusésyahe rsteppingdaotor.

is.positjye lLivered i i gh Ir at . _Aepne ' SR I U A SRS
nsstned 1 Babt Sfkn, Fadn, thiy Ing s heRERY RN EL1Bacod ehg redutbed
pattern avmberoeft s¢ep rdng apwl §as nf quansthet \pac tihduler eacntccaff ey aon

- beipg usple §08 KBi LlighG e VoI guantity Y is allocated (this is the anount

of yarn required for "yarn connection, or floating, to_the next loop in 25
a knitted row), TPh¥ATah s AR b §YuRfr 6he 8988 i 8Rlof g is required

is to vary the controlling gear 61, which can be done either
ﬁhen the machine is sﬁoppEdZOt when 1t is in opetaﬁion.
~ The yarn féeding'apparatus can also be used for weft
15 thread picking 1n_weaviﬁg machinés, warp-knit:ing.machines,
Raschel machines and the like. The feed disk 14 thaﬁ pbsi-
tivelj feeds the weft yarn can be controlled via the control
circuit in accordance with the speed of the weft thread _
o picking device (e.g., the gripper in a gripper loom) in such a
20 manner that excessive peaks of ténsion in the weft thread '
while the weft thread is being inserted iﬁtb the shed do not
arise. : . o . . _
..The yarn feeding apphra:uses, in all the gmﬁodiments
described herein, can be used not only in the imnediate_vici- o
25 nity'of the yarn using location of an associated nahhing, but
also on's:a:ionéry thbin creels disposed beside the nachine,\ai
and can thus be'aéqocia:ed with the boﬁbins. Sincé each yarﬁ
feeding appata:us caﬁ_be individually triggered via 1:§ scep-
ping motor 10 andﬂghe stepping motors themselves Ensure an
30 - absolutely synchtonized operﬁtion of the feed di#ks 14 of all ~

k2



can be effected in accordance with the pattern and in a posi- tive manner.
Bor deri ng*patterns and transitions to an edge can also be attained in a

si gl e- manner, because t he delivery of grn is effected anal ogously to the
needl e selectlon .The 30 yarn quantlté Y for each nonknlttlng needle is
i ndependent of - - 20 - the gauge of the goods and is thus constant,
because the pha-yarngfeedioges ppromtorse sncesiimp 3¢ i tahtrolt ba biea tndt s SO

the so-call e @t 0&&%?9%eﬂr%nQHMH6%ngfiW@JaLEGSEQ:edH%%%%9M¥”E£¥%%§:
is a change in quali he anpbunt of yarn 5 consunmed by the knitting

needl es charfyed; s?ﬁféc E“Hetéeﬁédqﬁ}ﬁtﬂ?%xﬁﬁﬁlﬁﬁsﬁﬂPFS 8e @fcommodated on
process- contyiod y:s)aﬁahemnymawimieah.t ogri hﬂ’dé/\tthothcEQprlyh&rn e BOroutes

causes the steppi tor 10 of ea rn fee ap tus b

al | ocat &d th"ete eﬂﬁﬁ% &5t p‘fﬁgég% B 1|5‘§r't| c}bel _2?°%1?T{)'Emt
of yarn 10 crEﬁMedmar hegmﬁenemlma dnrimx;etheoqudlshy ofa cthtiqnegoobls, tiné |
that is reqq‘f]keg 5% Bg ¥ahyst B GOty 1d ng gear 61, which can be done
ei t her when the maching Ts st opped or en it is in operation. The yarn
feedi ng apparatus can al so be used for weft 15  thread picking in weaving
machi nes, warp knitting nmachi nes, Raschel machines and the like. The feed
di'sk 14 that posi- tively feeds the weft yarn can be controlled via the
control-circuit in accordance with the speed of the weft thread picking
device (e.g., the gripper in a gripper loom in such a 20 manner that
excessive peaks of tension in the weft thread while the weft thread is
being inserted into the shed do not ari se.



.. The yarn feeding apparatuses, in all the enbodiments described herein, can
be used not only in the inmmediate vici- 25° nity of the yarn using = .
| ocation of an associ ated machi ne, but al so on stationary* bobbin creels .

di sposed beside the nmachine, and can thus be associated with the bebbins.
Si nce each yarn feedi ng apparatus can™ be? | Aidi vi dual | 'y trlggered via its

step- ping notor 10 and the .stepping notors thenselves ensure an 30 .
absol ut el-y syggggogized_operation of the feed disks 14 of all. -21- the
yarn feeding tuses, sinple control cables to the centrally disposed

unit having the associated control circuit are sufficient; this unit may
for i-nstance pe acconmodated yarn chi o attain
yarn travel rgutes 5 Pgﬁnﬁgééihﬁﬁ$P?ﬁr3£8gr igﬁﬂté% % t he
bobbi n creelstamylbe phethdoes) aswchcas aanndath¢nmnﬁmngama¢hihesiorm(ﬁ

segment s §)f % & ?lflg oglh%ln% suc% ada ted Rrrngt%gtﬂgeﬁf’ ﬂéaﬁ‘r@ for

yar n- proceSS|ng Ircul-ar. knitting machi nés
conpri sing mﬁ@#hgnﬁeanyoa@mﬂﬂﬁnfx#r@IfaeﬂWQQPMQﬁﬁﬁu¥Qﬁﬁ##bk¥ t wo drlven

yarn feed el ér Qhabﬁb's\éﬂm?ﬂ' OResAkd BalcH ME r?@{kfogf&ﬁhfé’édsa' d

yarn feed el ene eedi ng yarn e circunference there to a yarn
utilisation @ggﬁs ;gp%ygg(xgqﬁa m the circumference thereof to

a yarn utilisation position, yarn guide means
10 associated with each of said yarn feed elements for
guiding yarn running to and off said yarn feed
elements, and yarn mchitoring ﬁeans, characterized in
- that each of said yarn feed elements is driven by a &) |
drive source located on said holding means and °
15 - separately controllable in an electric way, each of
said drive sources being either a separate step motor
or a step motor common to both of said yarn feed
elements and'comprisingan electrically operable
coupling associated with each of said yarn'feed
20 elements and, furthermore, that the yarn monitoring
means located on said holding means comprise a movable
yarn run-off yarn feeler frr each of said yarn feed
elements, each of said yarn run-off yarn feelers being
adapted to sense the tension condition of yarn being
25 supplied from its associated yarn feed element and to
generate in response to the sensed tension condition of s
said yarn, at least one electrical signal for
controlling during operation of said textile machine,
in an on-off manner, the one of said_step motors or the
30 one of said coupling that is associated with this
particular yafn run-off yarn feeler. |

2. Yarn'feeding apparatus according. to claim 1,
characterized in that the two feed elements are

—_—
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10 “associated with each of said yarn feed elements for guiding yarn
runnimng td and of f- sald yarn feed elenent’s, and yarn noni toring neans,
characTerlzed i n .that "each of said yarn feed el ements is driven by a drive
sour'ee’|l ocated on’said holding nmeans and 15 separately controllable in an
el ectric way, “each of said drive sources being either a separate step not or
or a‘step notor comon to both of said y2?& feed el enents and conpri si ngan
electrically operable coupling associated with each of said yarn feed 20

el ements and, furthernore, that the yarn monitoring_means |ocated on said
hol di ng means E&fBPSEE STOPRNSitA fides offtharRoléeFer for each of said
yarn feed el ements, each of said yarn run-off yarn feelers being adapted to

sense the tensjon condition of N bein d fromit,s ,associ at ed
yarn feed elenént and to % r%§€§*99rig %ﬁ%&ufoagﬁ géﬁge% %
condi ti on- of sordzyabmananﬁerﬁzedwmnetbatrthaltwngﬁebdfeﬂem@m&molI|ng

during, OPeEa T 8049530 dsiidd TRl N obBs A0 ABEBLT ATRNMIIspddy one of

sai d step tors S aSSOCIated
with this partccakaualylarr wih-tdte rylaafntf@élbhe atepplng meAox f &ndl @

appar at us aCCO'.‘LQhQQ beleclcﬁﬂ Brem @I A6 Iéée&’ltﬂ Eha_t mb%xt ‘A@zafﬁ.edrﬁ erent s

are ~ - 22a - disposed _on opposite sides of ol der. 3. . Yarn
f eeding apparaﬁﬁée&&éﬁQ%ﬁquFP%ﬁ%ﬁ¥ﬁ]FQNPélnﬁharacter|zed in that the two
feed el enments ,
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5 driven in common by the stepping notor are disposed coaxially wth the

shaft of the stepping notor, and at | eéast one of themis coupled with the,
notor shaft via a selectlvely act uat abl e coupl i ng. -23- 4. _ Yarn'
feedi ng apparatus according to any one of the preceding cl ai s,
characterized in that at |east 5 % Re feed elenent is enbodied in the faorm
of a feed disc or feed drum whi ch fids ventilation openi ngs through whi olr.a

- cooling air flow cooling the st epping notor is passed. 10 5. Yarn
f eedi dg apparatus according to claim4, characterized in that the feed disc
or feed drumis enbodied as a fan wheel. 6. Yarn feedi ng apparat us
according to claim4, 15 characterized in that the ventilation openings
are covered by a dust screen. 7. Yarn feeding apparatus according-to
claim4, characterized in that the feed disc or feed drumhas 20 fan
bl ades and/or gui de devices for the cooling air flow_8. - Yar n

f eedi ng appar 4t-us acconﬁ#ﬁﬁt%ﬁ%ﬂénﬁfaPEéﬂﬂ@Hﬁnﬁ¢FQ¥ﬂ¥Pgcﬁ%réBYePPEed in
that the hol dblfgt&%  prEREL Scaauhsaseha&%éuerrifééav DPeEhae 48T eeg8ewhi ch

the coolipg air fl asses. f eedi ng_appar at us ac ording to
Cl'ai m 8, Bhar BBeerRAd) SIERORE LR SRPOALSd WML ol (oF o §0ed Gk 8Ran
that uses conptefeed a@rums wishckchas Venth&atlon openlngs through

which a cooling air flow cooling the stepping motor is

passed.
10 5. Yarn feeding apparatus according to claim 4,
characterized in that the feed disc or feed drum is ' k)

embodied as a fan wheel.

6. Yarn feeding apparatus according!to claim 4,
15 characterized in that the ventilation openings are
covered by a dust screen.

-5

7. Yarn feeding apparatus aécording to élaim 4,

characterized in that the feed disc or feed drum has
20 fan blades and/or guide devices for the cooling air

£flow. |

8. Yarn'feeding appératus according to one of
the claims 4 to 8, characterized in that the holding
25 means has at least one air flow opening through which

o
the cooling air flow passes.

9. . Yarn feed.ng apparatus according to claim 8,
characterized in that an air hose which leads to an

30 element that uses compressed air is connected to the
air flow opening. |

AR U



air flow gpening. -24 - 10. Yarn feedi ng apparatus according to
any one of the precedlng clains, characterized in that. at least 5 one feed
el-enment is disposed on the holdlng means in an adj ustabl e manner. 11.

Yarn feedi ng*apparatus according to claim 10, characterized in that it has
at ledast one Switch which 10 scans a pest#ien of the feed el enent on the
hol di%g nmeans. 12. ' Yarn feeding apparatus according to claim 10,
characterized in that the associated stepping notor is 15 supported on

t he hol di ng mean3Osuch thatYann feeding sppanabus ancaxd&ngammlanytqnets

;?Zigdlhg cﬂglnso Cﬁgggkﬁgﬁggiﬁthtﬁ étuéhggSQEng PO %P%H%: #gwican be
locked in it8 openet Eegdpediement Hﬂ-dlSPoseﬁhPh Fé@dhﬁédépsamﬁﬁnﬁ in an
accordi ng to anys@fasehbiiee m¥rfesi ng claims, characterized in that the 25

run-of f yarn feelell conprises a flexible, resilient material. 15.
Yarn feeding apparatus according to any one of the preceding clainms,

characterized inifhat sai dydGn f.reéaiéﬁé a/pparaeebeacbaraci@gt lt@”'&‘ll&inﬁoiam.t ed
to generate in reg %22 e&%z% Q§$ t nsﬁgg QE”QLBE%”one swz ch which
10 scans a positlon of the feed element on the holding

means.

12, - Yarn feeding apparatus according to claim 10,

characterized in that the associated stepping motor is
— 15 supported on the holding means such that it is

pivotable about an axis parallel to its shaft.

- 13. Yarn feeding apparatus according to . any one
‘of the preceding claims, characterized in that the.

20 run-off yarn feeler can be locked in its operating
position.

14, Yarn feeding apparatus according to any one
of the preceding claims, characterized in that the
25 run-off yarn feeler comprises a flexible, resilient
| material.

15. Yarn feeding apparatus according to any one
of the preceding claims, characterized in that said

30 run-off yarn feeler is additionally adapted to generate
in response to the sensed tension condition of said

A i



- 25 - yarn a further signal shutting off said textile machi ne. 16.

Yarn feedi ng apparatus according to any one of ‘5 the preceding cl ai ws,
characterized in that at |east two separate yarn guide and nonitoring o
devi ces are associated with each feed el enment. 17. Yarn feeding
apparatus according to-claim10, 10 -<Hfacterized in that associ-ated mnth
each feed elenent are two yarn carrier elenents adjustable in comon mnth
that feed elenent, which on their ends bear yarn gui de devices which may"
supported in éﬁrdtij%sf%ﬂéeﬁaﬁhﬁﬂallﬁhutl@ng off said textiide apparatus
according to gladHRre, Characterized in that the two yarn carrier elenents
- are enbodied in the formof two arns pivotabl e about- a conmon axis. 20

19. Yarn feeding apparatus substantially as hereinbefore described

‘with refer encd&.o and mﬁﬂomeamngﬁa@pa;lraﬁg aécofagﬁgé*bagﬁiy oRE B9 5 °

of the ac ng_dra f eedi appar.at us as
cl ai ned | 3'3%/% gﬁ?cF#é‘"%r‘é?:ﬁﬂ?ﬁg (?F":?i"'r?sc%ﬁﬁl??l‘él 1Ri ﬁgg§ gg‘nt]ﬁﬁs"m rcuit
substant|alIytmbIsapar&ﬁéqyarﬂeguidbednﬂtdbﬂfidrﬁﬁgedéebe% areof the

acconmpanyli ng qg@@é%ﬁ%ed with each feed element.

17. Yarn feéding apparatus according to claimlo.,

10 characterized in that associated with each feed element

' are two yarn carrier elements adjustable in common with

that feed element, which on their ends bear yarn gulde'
devices whlch may be supported in an adjustable manner. \“)

15 18. Yarn feeding apparatus according to claim 17,
' _characterized in that the two yarn carrier elements are
embodied in the form of two arms plvotable about a
common axis. . '

20 19. . Yarn feeding apparatus substantiaily'as
hereinbefore described with reference to, and as shown
in, Fig. 1, Fig. 2, Figs. 3 and 4 or Fig. 5 of the
accompanying drawings.

25 20. Yarn feeding apparatus as claimed in any one
of the preceding claims and including a control circuit
substantially as hereinbefore described with reference
to Fig. 6 of the accompanying drawings.
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