A Synchronous Yarn Feedi ng Device The present invention relates to a
synchronous yarn feeding device for a textile nmachine. -5 ' -

As is known in the art, yarn is delivered by neans of a yarn feeding drum

and a driving belt. Fig. 8 illustrates a typical conventional yarn feeding
device. The drum 1 having a plurality of round bars 3 forned mﬁﬂh?gzg;(, .21 R
cage-shaped periphery is rotatably nounted on a yarn guide frane 5. belt

2 presses the yarn 9 onto the snooth out &r peri phery of the drum thegp

y
continuing the yarn feeding P& 1’_0(?‘13 } ri . cQiefrictional forc . On
franme 5 a pair of porcelain Mﬁ%%di ng the incom ng
yarn and the outgoing yarn, respectively. Eyes 8 guide the ipncomng yarn F
or outgoi ng yarn underlPf BESH ‘Eﬁ““B%F‘ElXtQS E%aﬁmpwpﬁy@rfeﬁgnlg‘ﬂv’gﬁ¥‘§r of f
the drum 15 A drawback of prior art yarn feeding
appar at us i @ textile machia®i | ity and i naccuraci es may be introduced into the
yarn feeding operation. As the anount of yarn fed on the drumis increased,

the contact surface between the belt -and the drumis decreased and the
contact surface becones irregular. Therefore, the driving belt 2 will have

agdifferent effect on kb GG Pl dIE Jath N BENRIANDS GlealP6la JaHiTVdclig | ¢

2 . Is in contact wth. Moreover, ese differences are not edsily
Convent  onalCrHBoe s §8Rg by £ & HySEHECS Bl S EFUGRLPRORAIT R85 Y.
breakage T8 oL 8o T Gathg o Moy ok hotna bard's Borle OB Y e st e bty
is rotatably mounted on a yarn guide frame 5. A belt 2 presses the yamn 9 onto the C\
smooth outer periphery of the drum, thereby contiﬁuing the yarn feeding oper'at_ioz_l
10 by frictional force. On frame S a pair of porcelain eyes 8 are mounted for guiding
the incoming yarn and the outgoing yarn, respectively. Eyes 8 guide the incoming

yarn F or outgoing yarn under pressure of belt 2 so that yarn can be fed on or off the

drum.

15 A drawback of prior art yam feeding apparatus is that instability and
inaccuracies may be introduced ihto the .yam féeding operation. As the amount of
yam fed on the drum is increased, the contact surface between the belt and the drum
is decreased and the contact surface becomes irregular. Therefore, the driving belt
2 will have a differcnt effect on the speed of the turning drum for each drum that it

20 | is in contact with. Moreover, these dffférenccs are not easily perceived by the
operator, and thus cannot be corrected by adjusting a;ny conventional means. The
quality of weaved cloth is therefore dcgraded.- Yarn breakage is increased and the

profitability of production is decreased. -



"2 W have sought to prOV|de a synchronous yarn feedi ng devi ce, whlch
‘énabl es the rotation speed of each yarn feeding drum tHe yarn.feéding

speed and the driving speed of belt to be synchronized, thereby naking
uniformthe feeding speed and tension of each of the yarn strands pressed

‘on each of respective yarn feeding 5 drunms by the sane belt.

Accord“ngl y, the present invention provid@s a yarn feeding device for use

.ina textile machi ne, the textile machine including a nmachine body and a

frame fixed on the bodywethwengmepm aisynchronownparn Seeding device, which
a'drumrotatably nmountable on the frame; a yarn guiding means novably

.mount abl e besindBles B Hidtion@pedd 6t dach yRen faeding diung, thelyarn febdingispeddnanddthem

has a solid outer periphery with a first drum portion having 15 an

“engagi ng rreapf}g-}‘fu?% a&u&a @b%%gﬁ QORI tHerBBY aRihgQinifoR@ e faddivy Geed. 2

-second drum

or recel Vi a portlon of yarn being fed onto the
drum and a third drumportl f or Vin (o)

fromthe drurfndhicsion of eac GE}T o ol s cﬁ re%egé)gn %*&erggpﬁ%vedyﬁvgg‘gkghe
third portion of the drum and the driving belt including a first belt

por§ion havi ndyumsdycbagamadsli ng 20 ~ means for cooperative
engagenment with the drumfirst portion and the first engagi ng

Aécordingly, the present invention provides a yamn feeding device for

use in a textile machine, the textile machine including a machine body and a frame

fixed on the body, the yafn feeding device comprising:
10 - _ g drum rotatably mount;ble on the frame;
| a yamn guiding means movably mountable beside the drum on the
' framc; |
a dnvmg belt wherein
the drum has a solid outer penphery with a first drum pomon having
15 “an engaging means for engaging a correspondmg pomon of the driving belt, a sccond
" drum port:on for receiving a pomon of yarn being fed onto the drum, and a third
| drum portion for receiving a portion of yarn being fed from the dmm when the yarn
guldmg means is operatwely movcd toward the third portion of the drum; and
the dnvmg belt including a first belt portlon having a second engagmg
20 | | rﬁems for cooperative engagement with the drum first portion and the first engaging -

means, and a second belt portion for pressing a- portion of yarn against the drum
second portion as a portion of yarn is fed onto the drum, Whereby the yarn is fed onto
the drum in synchronism with the rotation of the drum and the driving belt, wherein

the first and second engaging means cooperate to maintain the position of the belt



means, and a second belt portion for pressing a portion;of yarn, against the
drum second portion as a portion of yarn is fed onto thé dium .Whéreby the.
yarn is fed onto the drumin synchronismwth the rotation of the drum and
the driving belt, wherein the first and second engagi ng neans cooperate to

mai ntain the position of the belt 3 second portion relative to the drum
second portion while the yarn is being fe&d onto the drum In one _
enbodi ment, the synchronous yarn feeding drum preferably has 5 <> an

el asti c bodyscsbad poytianrelativadoiths dsump second portionswhide thedyaryiisbejng fed onto
relatively larger contacting surface for the yarn and a | ess slippery

surface so tfptdiue yarn feeding operation will be nore stable and
accurate. In another enbodi nent, the first engagi ng neans conprises a
plurality 10 of protruding surfaces and the second engagi ng neans

conprises a plurality of engaging concave surfaces for conplenentary
engagenent with the prqtrudin urf S fi | . yet
anot her enbodi nment, thgn opeth Bﬁ’ﬁg‘ﬁe saﬁ&yhgg ry&ﬁgeﬁﬁ@%%%rgﬁ%% hw
peri phery conprises _a rough surface whergby, sli of ,{the yarn op the
sufface is i metastl@cbpdméwms@mef#ﬁ?%ﬁeﬁd FL“E‘ESS&V‘%‘ ﬁ&é?‘&‘f‘éﬂ ?4"5"'& he
acconpanyi ng draw ngs, wherei n;

contacting surface for the yam and a less slippery surface so that the yam feeding

operation will be more stable and accurate.

In another embodiment, the first engaging means comprises a plurality
10 of protruding surfaces and the second engaging means compriscs a plurality of
engaging concave surfaces for complementary engagement with the protruding

surfaces of the first engaging means.

In yet another embodiment, the second portion of the drum outer
15 periphery comprises a rough surface whereby slippage of the yarn on the surface is

inhibited.

The present invention is further illustrated in the accompanying drawings, wherein;
Fig. 1 is a front view of a first embodiment according to the present
20 invention;
Fig. 2 shows a front view and cut-away view of a second embodiment
according to the invention;
Fig. 3 is a perspective view of a third embodiment according to the

present invention;



Fig. T is afront view of a first enbodi ment according:to {he, present 20

inventiaon; ‘Fig. 2 shows a front view and cut-away W ew.of .a. second,’ .
enbodi ment according to the invention; Fig. 3 is a perspective view of a

third enbodi nent according to the present invention; 4 Fig. 4is a

" representative cross-sectional view of the enbodi ments of the present

inventTen;, Fig. 5is a front viewof a foflrt h enbodi nent accor di ng to the

*present invention. 5

.

. . . Fig..6_is.an | oded.. vi f -
the enbodinent in Fig SEIBERGS ‘ferfsﬁ’t%tlfle-%V\ﬁngW%\ﬁi We-ﬂﬁéﬁocﬁ%’%l%éﬁ%@?- 10
of Fig. 5, and Fig. 8 shows a front view of a yarn feeding device of the
prior art. Fdhe PRRSCPUIMNBERIIONG - easy cross reference between the description
of each 10 _ of the preferred enbodi.nents of the invention, the
sane reference | abel s aFig. Gded ftont wiewi of rfourthiembodimens apeording do dhie present

various enbodi rents of the presSent invention. The basic conponents of the -

synchronous Ygtéhtionedi ng device of the present invention conprise a yarn

feeding drum a driving belt, a yarn guiding frane,

‘5 Fig. 6 is an exploded view of the embodiment in Fig 5,
Fig. 7 is a cut-away vicw taken along line 10 -10 of Fig. 5; and

" Fig. 8 shdws a front view of a yarn feeding device of the pﬁor art.

- 'For the purpose of easy é_toss_refcrcnc_e between the demﬁpﬁon of each
10 of the preferred embodiments of the invention, the samé rcfercnce labels are used to
designate similar corﬁponcnts of the various embodiments of the present invention.
The basic d&mpon?:nts of the syﬁchronous yarn feeding device of the
. present invention compr_isé a yarn feeding drum, a driving belt, 2 yarn guiding frarﬁe,
1§ . an incoming yarn guide eye and an outgoing yarn guide eyc.' For the purpose of
~ simplicity, the yarn guiding t‘rame and outgoing yarn guide eye are omitted in the
- drawings and description. - |
While the preferred embodiments of the present invention incl.u'd-e..
20 projcctions.or pfotrusions on the drum and corresponding holes or slot# on the belt,

alternate positioning/driving means can be provided on the drum or belt. For
example, studs could be provided on the belt and holes provided in the drum. The
important concept is that a first portion on the outer pexiphery of the drum is

synchronously driven by the endless driving belt with the aid of the
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an incoming yarn gui de eye and an out goi ng. yarin gui de eye.

For

t he burpose of sinplicity, the yarn guiding frame ahd outgoi ng yarn gui de
eye are omtted in the drawi ngs and description. Wile the preferred
of the present invention include 20 proj ections or

enbodi nment s
pr ot rusions

on the drum and correspondi ng holes or slots on the belt,

al ternate positioning/driving neans can Be provided on the drumor belt.

For exanpl e,

studs coul d be provided on the belt and _hol es provided i &t

drum The i npesiiening/devingpmeans om both, the deum 3pd el dn thiscmannes; theoyamn

of the drum

I's synchronously driven by the endless driving belt wth t

he
ery
he

aid of the feedingi drumnofhthecpresenh invention funciibast 45 & lconventional rdtivieg pulléyntot hi s

manner, the
conventi onal
function of
synchr onousl

yarn feeding drum of the present invention functions as a

dfivé tiedruiiin! fidition tdrperfo tHe Rilfiction of Gécdinp ydrR, PRHef dtuf 60 t he
feeding yarn. The drum of the present invention is directly and

%arp \C/i\o_und oﬁ‘eﬁ% §PL@¥%§]§€?W §?Jdrj';éysn é‘é t° ﬁ’@f Ee’gﬁc%?y f[dhe_eeng hs\%?ﬂg'ﬂ@ter?p
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Fig. 1, a fi
i1l ustrated.
shown). The

rst enbodi ment of the present invention is 10 . .
will e fed in-ssmchrpnism, withcthe drivingspeed of thedriving beit withithenaid oo
outer periphery of drum10 is a solid cylinder 100A. A

plurality of the driving/positioning means on the drum and belt.

10

15

Referring to Fig. 1, a first embodiment of the present invention is
illustrated. A yarn feeding drum 10 is rotatably mounted on a frame (not shown).
The outer periphery of drum 10 is a solid cylinder 100A. A plurality of
positioning/driving means in the form of protrusions or studs 13 is located on a first
portion of the outer periphery of cylinder 100A near the upper cover 12. In use the
drum 10 is driven by a belt provided with corresponding positioning/driving means
in the form of holes, each of the protrusions or studs 13 being sequentially engaged
by the holes. Yarn feeding drum 10 is thereby driven synchronously by means of a

driving belt,

Fig. 2 illustrates a second embodiment of the present invention,
wherein the outer periphery of the yam feeding drum 10 has a sawtooth configuration
indicated at 100B. A plurality of protrusions or studs 13 is disposed on the periphery

of the drum 10 and achicve the same goal as the protrusions or studs described above.

A third embodiment of the present invention is illustrated in Fig. 3.

e
will
he

t
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posi‘ti‘oni ng/ driving freans in the formof protrusions or studs 13 js |ocated
‘on a first portion of the outer periphery of cylinder,-100A:near the upper
cover 12. In use the drum 10 is driven by a belt provi‘ded ‘W th "
_correspondi ng positioning/driving neans 15 in the formof holes,
-each of the protrusions or studs 13 being sequentially engaged by the

A~

hol es, :yarn feeding drum 10 is thereby drigven synchronously by means of a
driving belt. Fig. 2 illustrates a second enbodi ment of the present

i nventi on, 20A plurality of psojuetions113Ads fortmed gnea fipst qpoytiarf of the dramn10.e dfingy
drum 10 has a sawtooth configuration indicated at 100B. A plurality of
protrusi ons - Qporfibhl8F a belt 20 isiformed agth@plifatitydst re Ve @ltobtifotsIRYA| WHerRBY

achi eve the sane goal as the protrusions or studs described above. Athird
enbodi ment of @hbage HEBicjMiohs13A b el R itk tfe ingfprésse
plurality of tg%gﬁésg%ﬁgnséa%A ?E‘to?or?red on aﬁ%i'rst porﬁro%%?otbﬁglg% um ‘10. A
first portio f abelt 20 is f | | urali f resp | vi& cut out
Slots Din  wrsPeEsh £ fesooft potdon; & BFfre Helu 207t 4ond ndion: HR e S5k
with the yarn 30 being gereg;ssed bet ween a second portion 22 of the belt 20
and® a second ehgble; pracisp feedingrofyam-um to 5 enable precise feeding
of yarn. Fig. 4 illustrates the cooperation between the positioning/driving
means on both the drumand the belt. A first portion 101 of the drumis
provided with a ' _
: Fig. 4 illustrates the cooperation between the positioning/driving means

on both the drum and the belt.- A first portion 101 of the drum is provided with a

"
| plurality of equally spaced proimsion_s 13. The -pro;rusions' are sequenﬁaﬁy engaged -
10 _ - by r?spective holés or slois in __drivin? belt 20; thus énabling the dn.xm. 10 to rotate

synchronously with bel_t 20. Yamn 30 is pressed upon the outer periphery of the drum |
10 by drivirig belt 20 aﬁd thus_fed synchronéusiy with the drum 10 and belt 20 to
provide a precisely fed supply of yarn. |
15 | Figs. 5 to 7, illustrate a fouﬁh embodiment of the present invention.
| U ' In order to provide-a relatively larger and slip resistant contact surface on drum 10
for the yarn, a resilient body 50 is disposed to cover the second portion 102 of the
drum. ‘In the embodiment shown in Figs. 5 to 7, the second po;tion 102 of the outer
pen'ﬁhery of thé drum 10 is provided with .a resilicnt.body 50 such that the r.esiﬁent
20 .. " body, while being contacted by dﬁVin_g belt 20, will Ibeconlae flatter and thinner, thus

providing a relatively large contact surface with driving belt 20. Thus, the contact
surface between yarn 30. and the outer periphery of the drum 10 will be larger ahd
more slip resistant, The resilient body 50 can be formed with a plurality of

protruding portions 51 interposed with a plurality of concave portions 52, as shown



plurality of equally spaced protrusions 13. The protrusions are
sequentially engaged 10 by respective holes or sliots in driving
belt 20, thus enabling the drum 10 to rotate synchronously with belt 20.
Yarn 30 is pressed upon the outer periphery of the drum 10 by driving belt
20 and thus fed synchronously with the drum 10 and belt 20 to provide a
precisely fed supply of yarn. 15 7 Figs. 5to 7,
illustrate a fourth enbodi nrent of the present invention. In order to T
provi de a refmFigée6landay.ger and slip resistant contact surface on drum 10
for the yarn, a resilient body 50 is disposed to cover the second portion
102 of the drum In the enbodi nent shown in Figs. 5 to 7, the second
portion 102 of the outer periphery of the drum 10 is provided with a

resilient body 50 suchathat .. idp . Il ee:Reing
contacted by driving b&%ﬂ!‘%@%ggcg%o%ﬁf%p’eaw ﬁ?%&e%hﬁdg%%p
providing a relatjve]ly.I e contact surface wth driving belt 20 Thus,
the contact S§8AWH l&ellvvg&ﬂ‘ eno}ﬁﬂfflw@ B&AF@V et W“ﬁﬁ@eiﬂ’%ﬁn 10
will be larger and nmore slip resistant. The resilient body 50 can be forned
w 8h a pl uraréﬁljcmboqiyéﬂrlfdﬁag«bort ions 51 interposed with a plurality of
concave portions 52, as shown 7 in Figs. 6 and 7. The resilient body 50

is shown with the drum 10 of the enbodi nrent shown in Fig. 1. Oher
enbodi ments of drum 10 nay al so be arranged with the sane

Fig. 7 illustratcs the yarn feeding arrangement in which the apparatus

of the embodiment of Figs. S and 6 are employcd. Slipping or movement of the yamn

30 is inhibited by the contact of yarn 30 with the protruding portions S1 of body 50.

10 Contact with portions 51 incrcases the stability and precision of the yarn feeding

operation that is synchronous with the rotation of drum 10.

Fig. 6 illustrates a detailed construction of the fourth embodiment of |
the present invention. A plurality of protrusions 13 is provided on upper disk 12
15 below which are disposed 2 plurality of grooves 18 on body 111. A bearing 114 is
inserted into a central opening (not shown) in upper cover 12. A resilient body S0
fits around the outer peﬁphen of body 111. A plurality of protruding walls §7
located within the inner surface of resilient body 50 fits into grooves 18 of body 111.
A plurality of protruding poles 16 on a Jower disk 15 fits into respective holes (not
20 shown) on the upper disk 12, thereby fixing the upper and lower disks together. The
upper surface of a third portion 103 of disk 12 engagc.s resilient body SO. Resilient
body 50 is thereby bound between the upper and lower disks 12 and 15. An easily
manufactured and firmly constructed synchronous yarn feeding drum is thereby

provided.



5 ’ resiilient body 50, if desired. Fig. 7 illustrates the:yarn
Teedi ng arrangement in which the apparatus of the ‘embodi meht .0f Figs. 5 and
6 are enployed. Slipping or novenment of the yarn 30 i's‘inhibi'ted by the
contact of yarn 30 with the protruding portions 51 of body 50. 10
Contact with portions 51 increases the stability and precision of the yarn
feedi Ag. operation that is synchronous witigthe rotation of drum 10. Fig. 6
:illusf®ates a detailed construction of the fourth enbodi ment of the present
invention. A plurality bIisummany, thepnesedtinventionpvexddes asyncipprousgiask fetdingh
- bel ow whi ch are disposed a plurality of grooves 18 on body 111. A bearing

+114 is insert @it vth@ draft EcthpidiR b PositioMing AMVINY mesnsUREIREINGD Y6 exhpld)
resilient body 50 fits aroun%' t he (;rigter : pgﬁiphery of body'n%ll. A P

P ) R kb A S G gy

protrudi ng po'I es 16 di.sk 15 fits_.into respecti hol es (not .20

.a lower
Shown) ont hemSERsReRRing. 55 ExamAtEes PRty f rRepeeysoholesq 1648 i &
together. The upper surface of a third ggrti on 103 of disk 12 engages
resSl i ent bodypmna srend portinn ofhy doon jand isfeddp synchionization fith thenrotationeaf and
| ower disks 12 and 15. An easily manufactured and firmly constructed
synchronous ytheryatrefudding diumrandshe deviappelr The grolductivityof textile machines and

the quality of product are both greatly enhanced.



In sunmary, the present invention provides a synchronous :yarn feeding

. device with a drum conprising a positioning/driving, neans.incl udi ng,

exanple, a

posi tioning/driving nmeans including

hol

dev

es. The

ice for

use in a textile machine, the textile machine including a

machi ne bodﬁmif rame fixed on the body, the yarn feeding device 5
conpri si ng:

a drumrotatably nountable on the frame; a yarn guiding neans
movabl y nount.abl e besi Aeyarmfeedingrdevicetforuserin asextile anachinagthedextile mashinen 10
the drum has a solid outer periphery with a first drum portion having an

engagi ng meapslulify £#hRRine body k! £ SAmRNIRG 61D tc Budlypithd yemifeedingGcoRkt . 2

second drum portion for receiving a portion of yarn being fed onto the

dr
fr
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m and a
m t he dr

| re.dr.um portion for receiving a portion of yarn being fed
u%rgsrllﬁ'

he yarn
a drum rotatably mountable on the frame;

a yarn guiding mcans movably mountable beside the drum on the
frame;

a driving belt; wherein

the drum has a solid outcr periphery with a first drum portion having
an engaging means for engaging a corresponding portion of the driving belt, a second
drum portion for receiving a portioﬁ of yarn being fed onto the drum, and a third
drum portion for rcceiving a portion of yarn being fed from the drum when the yarn
guiding means is operatively moved toward the third portion of the drum; and

the driving belt including a first belt portion having a sccond engaging
means for cooperative engagement with the drum first portion and the first engaging
means, and a second belt portion for pressing a portion of yarn against the drum
second portion as a portion of yarn is fed onto the drum, whereby the yarn is fed onto
the drum in synchronism with the rotation of the drum and the driving belt, wherein
the first and second engaging means cooperate to maintain the position of the belt

second portion relative to the drum second portion while the yarn is being fed onto

the drum.

Ll

for
plurality of equally-spaced protrusions, and a belt conprising a
for exanple, a plurality of respective’
yarn i s pressed 5 ‘sya"upon a second portion of the drum
and is fed in synchronization with the rotation of the yarn feedi ng gsum
and the driving belt. The productivity of textile machines and the quality
of product are both greatly enhanced. CLAI MS: 1. A yarn feeding



gui di g means i s opefatively noved toward the third portion of:the drum
and 15 : ' the driving belt includi‘ng a first belt portion
havi ng d& second engagi ng neans for cooperative engageﬁént‘mﬁth t he drum
first portion and the first engagi ng nmeans, and a second belt portion for
pressing a portion of yarn against the drum second portion as a portion of
yarn’j@;fed onto the drum whereby the—yHdmris fed onto the drumin
ssynchPenismwith the rotation of the drumand the driving belt, wherein 20
the first and second engagi ng neans cooperate to maintain the position of
“the belt second portion relative to the drum second portion while the yarn
«is being fed pnto the day; nfeediagdeviceasclainﬁdnﬁem:ﬁqe%aahdmifmea@a%shgi med
in claiml, wherein the first engagi ng neans conprises a plurality o

- rotruding syl age Al bMusBG R pRINAR HEA B AR e By by Of

engagi ng concave SO ment-aPy engagenent w i ng
surfaces of the f{irst engagi neans. 3. A yvacrn feedi ng device as
Claimed in ol MRS ARIFBIY o ENgREINE Conriys AUFtors. 1o SOMBITRNEATY <hEagTmER  {
of studs and the second engaging neans conprises a plurality of holes for

i nt®rlocki ng withahepmtruding: surfapes oftthe firstepgaging means. A yarn feeding

device as clained in claim3, wherein the holes are provided at one side of
‘the driving belt.. _ o

3. A yarn feeding device as claimegl_ in claim 1, wherein the first engaging
L means comprises a iplﬁrality of studs and the second engagigg means compriscs a
plurality of holes for interlocking engagement with the studs. |
10 - |
| 4. A yani feeding device as claimed in claim 3, wherein the holes are )
' pfoﬁded at one side of the ld'tiving belt.
5. A yam fe.eding'device- as claimed in any of ciaims 1 to 4, wherein the
E 15 second portion of tht? drum outer periphery comprises a rough surface whereby
Y slippage of the yan on the surface is inhibited.
6. A yamn 'feeding. devicé as cl#imed in any of claims 1 to 4, wherein the
second portion of the drum outer pcﬁphefy comprises an elastic body. . |
20 |

* [ L " S * :



5. A yarn feeding device as claimed in any of clains,. '1+to 4,
wherein the 15 second portion of the druin outer peei phery
conprises a rough surface whereby slippage of the yarn onthe  surface is

i nhi bited. 6. A yarn feeding device as clainmed in any of clains 1
to 4, wherein'the second portion of the drum outer periphery conprises an
elastlc body. 20 *C L M & 7. A yarn feedi ng device as
claimed in claiml1, wherein the second dﬂdn1port|on and the second bekt:
portion provide the feeding yarn with substantially even surface to surface
contact between the inner surface of the belt and the outer surface 5

of the yarn ?Ofpro‘” de #Réﬁ@’eﬁﬁ{g il 230 chﬁ%n%fiﬁﬂ 1dﬁ%£r?ﬁﬂ1eps%wﬂq&fum

out goi ng yar ed from am ur| yarn ng operatlon :
A yarn feeding dew ce  subst as_he el CI‘I bed refe ence to
Figures 1 toPprtgn &W@Mﬂtﬁ( méfs 6§ yarh with substaniaily even

surface to surface contact between the inner surface of the belt and the outer surface
5 of the yarn to provide uniform yarn tcnsion at each discrete point of outgoing yarn

fed from the belt and drum during yarn feeding operation.

8. A yam feeding device substantially as herein described with reference

to Figures 1 to 7 of the accompanying drawings.

10
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