Cl RCULAR KNI TTI NG MACHI NE HAVI NG | NTEGRATED MULTI PLE
YARN CHANG NG APPARATUS FI ELD OF THE | NVENTI ON 5 The
present invention relates to a circular knitting

machi ne equi pped with yarn changi ng apparatus and
particularly to a circular knitting machi ne havi ng
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circular knitting machine wth yarn changi ng
apparatus to add yarns ofs PpRgt AGO{/& s or types in the
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In a yarn non-feeding condltlon t he %arn 20 feeding
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the yarn changing apparatus 10, and the yarn clipping

pl atmuiﬂpkmyarracﬂuwlgmgmmjamh@sfront end to clip a

yarn 15 between the yarn clipping plate 12 and spacer
13. BAGKYGROUID OF CoHd INWMENTHEONarn f eedi ng

plate I'1 is driven forwards wth a front end 25 111

iooved g i(iceégsd | Abri® EhiEtinkB)véRapylly the YaéndRie of

equipping a circular knitting machine with yarn changing

apparatus to add yarns of other colors or types in the knitting

fabric is widely adopted in textile industry. Reference of such

technique can be found in U.S. patent Nos. 7,036,343,
15 7,055,348, 6,655,176 and 5,218,845,

A yarn changing apparatus 10 is disclosed in U.S. patent
5,218,845 as shown in FIGS. 1A through ID. It mainly
comprises a yarn feeding plate 11, a yarn clipping plate 12
and a spacer 13. In a yarn non-feeding condition, the yarn

20  feeding plate 11 and yarn clipping plate 12 are retracted in the
yarn changing apparatus 10, and the yarn clipping plate 12 has
a hook 121 at the front end to clip a yarn 15 between the yarn
clipping plate 12 and spacer 13, In a yarn feeding condition,
the yarn feeding plate 11 is driven forwards with a front end

25 111 moved out (referring to FIG. 1B) to pull the yarn 15



outwards to a yarn feeding position so that a knitting
needl e 14 can hook the yarn to do knitting operation.
When the yarn feeding plate I'1 is nove outwards its

tail end 112 hits a first strut 122 of the yarn
clipping plate 12 to nove the yarn 5 clipping plate 12
in thetwards 6o regtiranfafdinigepyaitiord eedinat apkatteingl needle
until the yarn feeding plate 11 is noved to the yarn

f eedl 4gapobiobkothe tyhen tohdohowktihdlopbrdtheényadVhen the yarn
clipping plate 12 releases the yarn 15 (referring to
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yarn feedl ng 10 plate 11 previously noved to the yarn
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FIG |A). The aforesaid arn changi n {)parat us can
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comonly adopted one 20 with four colored yarns as an
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of the yarn feedmg plate 11 hits a second strut 123 of the yarn
clipping plate 12 to move the yarn clipping plate 12 back into
the yarn changing apparatus 10 (referring to FIG. 1D). When

15 the retraction is finished, the yarn 15 is severed by scissors
and clipped between the hook 121 and spacer 13 again (return
to the condition shown in FIG. 1A).

The aforesaid yarn changing apparatus can provide
multiple yarn colors or types. Take a commonly adopted one

20 with four colored yarns as an example, each yarn changing
apparatus includes four sets of yarn feeding plates and yarn
clipping plates arranged in a juxtaposed manner to change
four types of yarns.

To increase the number of changeable yarns, more yarn

25 feeding plates and yarn clipping plates are added to the yarn



2 changi ng apparatus, such as six sets of yarn feeding
plates and yarn clipping plates for a
si x-col ored-yarn changi ng apparatus. However, wth
i ncreasi ng nunber of changeabl e yarns, nore vyarn
feeding plates and yarn clipping plates have to be
addedharfziagdapperatos useclofast e e o fchanyifegd agpataessand
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appayatuslippivsg Plhedyl €oon Wreceloredt pirkahbhigh@y apparatus.
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decreased reliability. Moreover, when moving forwards or
backwards, the yarn feeding plate needs an additional stroke
to drive the yarn clipping plate. With more yarn changing

15 movements taking place on one yarn changing apparatus,
knitting speed would be decreased.

In order to maintain the design of the general yarn
changing apparatus and also achieve more yarn changing
effect to increase knitting diversity of the circular knitting

20  machine, U.S. patent No. 7,073,355 discloses a knitting
machine with at least one striping attachment which mainly
includes a bracket to hold knitting tools, a cam mechanism
and a yarn striping means. The cam mechanism has at least

one loop forming zone in which the selected knitting tools are

25 moved to a yarn drawing position. The yarn striping means



25 noved to a yarn draw ng position. The yarn striping

nmeans 3 feeds the selected yarn to a knitting tool

already at the yarn draw ng position. The yarn

striping nmeans includes at least a first yarn

changi ng apparatus and a second yarn changi ng

appdeatlasthehaeleated sedecto vellnitiedgviad alrgady ahtbegharn

an 5 engagenent neans, then the knitting tool already
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form ng zone. Although U S. Patent 7,073,355 provides
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the first or second yarn changing apparatus into the
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cli ppi%\abh s&‘-eg-'l'i %rglé&ésgo@dpﬂ‘éﬁs dfict gagagement
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knitting tool. Too strong of clipping force nmakes the
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SUMMARYG ¥Fs die | ANENH O ngagement means has to be installed
and operate in that narrow space, installation is difficult. In
the yarn non-feeding condition the engagement means
becomes a spatial obstacle for knitting. Moreover, the yarn

15 engagement means holds the yarn through a clipping means.
Tight or loose condition of the clipping means affects whether
the yarn can be carried to the loop forming zone to be knitted
by the knitting tool. Too strong of clipping force makes the
yarn difficult to leave the engagement means, while

20 inadequate clipping force makes the yarn leaving the
engagement means too early. All this hinders yarn changing
and affects the quality of knitted fabrics.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a

25 circular knitting machine to expand yarn color or type



The primary object of the present invention is to
provide a 25 circular knitting machi ne to expand yarn
col or or type 4 changi ng nunber w thout damagi ng
knitting quality. To achieve the foregoing object the
circular knitting machine according to the present

i nvextangi ngo ngpu avfthostt yhmagotmnginigimgpanatity, To
a second yarn changing apparatus, a 5 driving cam set

and athibeasthenfregedhg @b?é:d’tdehe helderar H@ﬂlﬂﬁﬂ% anachine
plurality of knitting needles. The first yarn changi ng
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respectively at least a first yarn feeding means and
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drive respectively the first and second yarn feedi_g‘éu .

nmeafP RSl pRedectteted f i¥an anlargitnd appaiatusedi
strokes. The second driving track further has a

dri veagedavaly asrleasoaf birst xayarfcedi egdinegnsi amd |xgleast a
bet ween the second yarn feeding neans while

pr oseedhugy ahe feediorpd nysrs. f Bledifiigt strrdkecand yhe feeding
first yarn feeding nmeans while proceeding the first

1yar mégegiang atdwake.odOakie F@?ﬂ(ﬁi@}{&i adeyudIeldeTrst yarn
an

i ncludes at |east directing nmovi hg a knitting

needhedtl st Tengos sty ROTLLAR, sl bl Y
feeding position to supply yarns. The driving cam set includes
a first driving track and a second driving track to drive
respectively the first and second yarn feeding means to
15 proceed the first and second yarn feeding strokes. The second
driving track further has a driving delay zone to form a yarn
feeding time lag between the second yarn feeding means while
proceeding the second yarn feeding stroke and the first yarn
feeding means while proceeding the first yarn feeding stroke.
20 The needle cylinder holder includes at least directing and
moving a knitting needle between the yarn feeding position of
the first and second yarn feeding means to a yarn hooking
position to hook yarns supplied by the first and second yarn

feeding means during the yarn feeding time lag.

25 The circular knitting machine of the present invention,



position to hook yarns supplied by the first and

second yarn feeding neans during the yarn feeding

time lag. 25 The circular knitting machi ne of the

present invention, 5 through the yarn feeding tine

lag, allows the yarns supplied by the first and

secdhdoyghntifesdirngfarebing timbddapoakbvbythet harns supplied
knitting needles at the yarn hooking position thereby
provbydeheefisad hhe yacandnidiin fige dinighendaraddd nge iddleed by

el enents 5 between the yarn changi ng apparatus and
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and advantages of the present invention will be nore

r eadiOGCSHp bR elhre prtg% thand.othew 3y deedingdneans on the
description, which 15 proceeds with reference to the
accoyanyhag drgaappgsatuBRY ERhDESERERTIIONe MR oTHR 1] directly
DRAW NGS FIGS. | A through 1D are schematic views of a
conwsepiplmasathe tyachnitqughd knigtang nereldgs ngithout creating the
conti nuous operating conditions. 20 FIG 2 is a

1per gpedléveo? idewnahodsy erhedich®miendd tbMerd akhaloosening
knitting nmachi ne having integrated nultiple yarn

chapgi foking failure of the knitting needles.
The foregoing, as well as additional objects, features and
advantages of the present invention will be more readily
apparent from the following detailed description, which

IS proceeds with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A through 1D are schematic views of a conventional
technique for yarn changing in continuous operating
conditions.

20 FIG. 2 is a perspective view of an embodiment of the circular
knitting machine having integrated multiple yarn changing
apparatus according to the present invention.

FIG. 3 is a side view of an embodiment of the circular knitting
machine having integrated multiple yarn changing apparatus

25 according to the present invention,



apparatus according to the present invention. FIG 3

is a side view of an enbodi nent of the circular

knitting machine having integrated nultiple yarn
changi ng apparatus 25 according to the present
invention. 6 FIG 4 is an exploded view of an

enmbddi(redt isohnt trepBidecuvaew khidrt ingh odhichene ofashengircular
integrated nultiple yarn changi ng apparatus according
to tlheitnnhgsenichimeeritavifg hiegratéd amuleipieeohiyecNag¥ing
of an enbodi rent of the needle 5 cylinder holder of

the gyRgaths hBYSAINto h&BreSdht tHRUGNL D are

schematic side views of an” enbodi nent of the present
i nv t O i it rati : it
the A uPng Sans SEEEENVRLD, A ERF PHTRLRERRL bR, Brsate
feed] a 0 xceed the first.and second 10 yarn
fsee%ﬂgﬂglr @é@er Ef@ﬁe BRS¢ IRy ghvgeﬁ’t’l?@'ar e schematic
bot t ie of, an e di ment of the, present .
 nvert B E%DMML%FB&JO%E? Spler BATify Beivai vicks of an
the drjving camset driving the first and second yarn
f eediMyOAERsatt 8l ptheepacigid finventipiy Lrewhadg THENYHUPUS
feeding strokes. FIGS. 8A through 8D are schematic
vi ewpashtizng enbddiioest of dhet Helvpngseam isevehtivorg the first
showi ng conti nuous operating conditions of the return
camatrd yeognd herfi feediagdnsenond yaceed grdiingt arRdecond
back to the first and second yarn changing 20
lappaa@hUeding strokes.
FIGS. 7A through 7D are schematic bottom views of an
embodiment of the present invention showing continuous
operating conditions of the driving cam set driving the first
and second yarn feeding means to proceed the first and second
15 yarn feeding strokes.
FIGS. 8A through 8D are schematic views of an embodiment
of the present invention showing continuous operating
conditions of the return cam driving the first and second yarn
feeding means back to the first and second yarn changing

20 apparatus.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

Please refer to FIGS. 2, 3 and 4 for an embodiment of the
present invention. The circular knitting machine according to

25 the present invention includes a plurality of yarn changing



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

Pl ease refer to FIGS. 2, 3 and 4 for an enbodi nent of

the present invention. The circular knitting nachine
according to 25 the present invention includes a
plurality of yarn changing 7 sets each has at |east a

fi r siety aachchasgit igasippal edtuga 20 chndgang speandtyald and a
changi ng apparatus 30 that are installed on a support
declsc@Onaf ytdre chaggiﬁg kppatding B8chhae. aiéhﬁasﬂﬁﬁ%@nbn a
invention is adaptable to a wde variety of yarn
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enbodi ment  which nerely serves for Fllustrative
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t neans 21. The cond
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arn fe d|n ans n i s enbodi nent the first or
gec G@ % %&aﬁﬁf%egg atjﬂﬁa’rg HEABFeARYIBOSS ridididesnot the

thr? sets of fi or second yarn feeding neans 21

and 'BR1EFN 141 é@eyﬁwenﬁeﬁwq{gi%aﬁ@hQﬂlﬂ cyateschanging
first yarn feeding plate 22 and a first yarn clipping
pl at@pBatuphdOfhasat yeast éeedirg ydia elingasnehfsa? 1. The
head end 221 and a tail end 222 (referring to FIG

6A) seTbnd yarh dreh@?2 happarafis SO frerswat dehos H23econd
and a first backward boss 224. The first forward boss

1@23 ylasn diciedéng beant oricelrnt chisPesgibddigdritrsie M%tnm second
feeding plate 22 to proceed a first yarn feeding

str9ken ShddiAhot AphRAds e ofrdl 31051 TUBLs LA d3+@RF fipst
or second yarn feeding means 21 and 31. The first yarn
feeding means 21 includes a first yarn feeding plate 22 and a
first yarn clipping plate 23. The first yarn feeding plate 22 has

15 a head end 221 and a tail end 222 (referring to FIG. 6A). The
tail end 222 has a first forward boss 223 and a first backward
boss 224, The first forward boss 223 is driven by a force to
push the first yarn feeding plate 22 to proceed a first yarn
feeding stroke so that the head end 221 is moved towards an

20 outer side of the first yarn changing apparatus 20 to a yarn
feeding position and hook a yarn 51 threaded through a yarn
feeding eyelet 225 on the head end 221. The first yarn
clipping plate 23 and first yarn feeding plate 22 are moved
together. The first yarn feeding means 21 further has a first

25 trigger crank 24 which includes a reset boss 241 and a



20 outer side of the first yarn changi ng apparatus 20

to a yarn feeding position and hook a yarn 51

t hreaded through a yarn feeding eyelet 225 on the

head end 221. The first yarn clipping plate 23 and

first yarn feeding plate 22 are noved together. The
firstelyatinnfleest 3¢ 2nebins r2ief boshel4 has depfressibl2%0 move
trigger crank 24 which includes a reset boss 241 and a

8 sahectiron thigger2ddankitiel nesgh Lassn 28dsiton in which the
depressible to move the first trigger crank 24 to an

act i FstPasHiaPa Ibdswhinoly tike oxfidsld f&ﬁﬁé’?&@ BPSSTi¢es yarn

i s exposed outside the first yarn changing apparatus
S 2 p |
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st for s 223 1S re
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first return bags. 4_iS expos out s the firs
yar PEHERS; Hg*@yﬁérét lr%?m?%r@@@éﬁdiigiﬁﬁ relagieg inside
means 3] is substantjally 10 constructed |i ke the
fi ré?leyéﬁ# )fféréuph@nﬁt%@p@ﬂf@fﬁ@ Aaiwhyle ihecfglesetairn boss
second yarn feeding plate 32 and a second yarn
cli ppides prkpveedautFhie thee bidt yarn dheediing gp@imtaR 20.

has a head end 321 and a tail end 322. The tail end

322 ha¥he sseomdd fyonmarfecaliag 323aand 31 sdeongliihutially
boss 324. The second 15 forward boss 323 is driven by
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proceed a second yarn feeding stroke so that the head
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clipping plate 33. The second yarn feeding plate 32 has a head
end 321 and a tail end 322. The tail end 322 has a second
forward boss 323 and a second return boss 324. The second
15 forward boss 323 is driven by a force to push the second yarn
feeding plate 32 to proceed a second yarn feeding stroke so
that the head end 321 is moved towards an outer side of the
second yarn changing apparatus 30 to a yarn feeding position
and hook another yarn 52 threaded through another yarn
20 feeding eyelet 325 on the head end 321. The second yarn
clipping plate 33 and first yarn feeding plate 32 are moved
together. The second yarn feeding means 31 further has a first
trigger crank 34 which includes a reset boss 341 and a

selection boss 342. The reset boss 341 is depressible to move

25 the second trigger crank 34 to an action position in which the



and hook another yarn 52 threaded through another yarn
20 feeding eyelet 325 on the head end 321. The second
yarn clipping plate 33 and first yarn feeding plate

32 are noved together. The second yarn feedi ng nmeans

3 1 further has a first trigger crank 34 which

i nclagsgondafoesetd doss 323 andxposed eutdide thesseddad yarn
The reset boss 341 is depressible to nove 25 the

secaidhrgihggespa@nis 340L 0 Bie agklaniPesibbisen 342 Walwh s
the 9 second forward boss 323 is exposed outside the

secqwbmaﬁb leChAREH0E @ARPEASHE %%Jmlﬁﬁke@a't%nabeﬁ)%ed

342 also is depressible to nove t second trigger

cr augo%ﬁ ohO 11':1‘ §ﬁdthe°%%'cbglgn gbf‘w\g?% 299#163 ffclgnfjetracted

for boss |s retract e second Vy
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app t us the first yarn.feeding strpke th
FPPIRRIET Rt 30048 oma0Ted [BuRide the " ol vaeh Shasing
than of the ggcond grvvard boss 323 in the second

yar RPPEsaiHy S8 lokeie Lgstriareteeding krwke ithg s niorevard
al so includes a driving cam set 40 corresponding to

t he basis| 28ddss d2zastedl @22 pbstihenf lower thad sécdred second
yarn feeding plates 22 and 32. The driving camset 40
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cam 42 engaged with the first forward cam 41. The

10i rst Toeveirdulsdr &@mtﬂridg haschidd r8bo Yiachud e eageiviabecam
411. The second forwar cam 42 has a guiding zone
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and second yarn feeding plates 22 and 32. The driving cam set
40 includes a first forward cam 41 and a second forward cam
42 engaged with the first forward cam 41. The first forward
15 cam 41 has a first yarn release zone 411. The second forward
cam 42 has a guiding zone 421, a driving delay zone 422 and
a second yarn release zone 423. The first yarn release zone
411 is overlapped with the driving delay zone 422 such that
the first forward cam 41 and the second forward cam 42 form
20 a section difference between them. The guiding zone 421 and
the first yarn release zone 411 form a first driving track. The
guiding zone 421, driving delay zone 422 and second yarn
release zone 423 are coupled to form a second driving track.

The first yarn release zone 411 on the first driving track and

25 the driving delay zone 422 and second yarn release zone 423



411 is overlapped with the driving delay zone 422 such
that the first forward cam 41 and the second forward
cam 42 form 20 a section difference between them The
gui di ng zone 421 and the first yarn rel ease zone 411
forma first driving track. The guiding zone 421,

dri vimghdeleapnziodeivdag tandk seecdodayad mn deffeaset homeontal
423 are coupled to forma second driving track. The

firseveds.nThel éﬁ%ngomn%ét 40 thehblrislc|ddéyingeturdaCkam
and 25 the driving delay zone 422 and second yarn
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. The~dr g
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the yarn_changjng sets, The return cam4 drives the

fi r§le%§'et I%U‘s‘% S8 FhTI¥eR o Lshristves L@ 2 2thand
reset cam 44 corresponds to the reset bosses 241 and
341 S@ﬁOﬂﬁ]el‘Gtiurgt basd 3gde ohlie ticsghenne réhicorrespends 3a. the
When the reset cam44 is noved to the first and 10

secanselyhprsehandi angd dgdaoatthe fostantd 36condexerger eranks
pressure on all the reset bosses 241 and 341 so that

t he %4 metd 3dd Warondhe treisggenneréhks @4 vand t@4har €rkn and
the action condition. The selector 45 has a plurality

10f skebkidngali 88adbinSelRilrhne 20 s 3G Eké‘gﬂsti‘%ressure

surface of thereof to trigger and press the 1

oo, AR AL BERQ Sy INPY o 51 880 sccone

POS{icQRr cranks 24 and 34 are in the action condition. The

selector 45 has a plurality of striking pins 451 selectively

jutting from the surface of thereof to trigger and press the

I5  selection bosses 242 and 342 to move the first and second
trigger cranks 24 and 34 to the closed position.

In this invention the first and second yarn feeding means

21 and 31 are moved respectively along the first and second

driving tracks to proceed the first and second yarn feeding

20  strokes. Referring to FIG. 2, the first forward boss 223 of the

first yarn feeding plate 22 is located at a lower position in the

first yarn feeding stroke than the second forward boss 323 of

the second yarn feeding plate 32 in the second yarn feeding

stroke as previously discussed. The first yarn release zone 411

25 of the first driving track also is located lower than the driving



In this invention the first and second yarn feeding
means 21 and 31 are noved respectively along the

first and second driving tracks to proceed the first
and second yarn feeding 20 strokes. Referring to FIG

2, the first forward boss 223 of the first yarn

f eedialgyptone £22 imd chated catd yaraweslcpesizdrmn 423 offiethe
first yarn feeding stroke than the second forward boss

323 setonthelrseandryet n Heeek nthep! ff 33rwArd hgosecoml g
yarn feeding stroke as previously discussed. The

Fir strivay by ﬂh@g@gggﬁ & hkl423 Of thBas st et t‘é:l;gam 42

track also’is | | ower than the driving de

Zon%ngiz At %rggéfé”%ee\’nzé‘tﬂeﬂ? 8l a9 péoﬁ%tﬁ%gw@ggg‘ag%m,

secon riving-tr he frrst forwar

.S .driven by the I dd-n ogne 421 of the secgnd .. )
Por e dncaatortn gt HAPH, F8PFod ttafl baSuloREe dirst oparn
the first forward cam 41, . e, noves along the first |,
dri \fjiéf%ﬁ“t% N, @rpﬁeeg i they Tigat afarnieﬁﬂg@g piteglee amtil
to proceed the first yarn feeding stroke until

r eadRplNthehpayrnebRdigepoostiion. On the othesr hpadd, the
the second forward boss 323 is driven by the guiding
zoneedond fanvarddaesl 3¥3zondrvszdn dnd thecgmdiggrmone 421,
rel ease zone 423 of 10 the second forward cam 42 al ong

t he dseciogd déiayizund M@K ahd seeded tyersecdeyasme 423 of
feeding plate 32 to proceed the second yarn feeding

18treke diridnd Tepshtddrhely aflbnkeadi RacBad d#+9Mng track to
Referring to FIG 5, the circular knitting machinhe of

the , PEESRBLs 'JB’rﬁ{‘tiﬂg‘i’E} ?ée%ﬁn'gggidaltﬂge?z %p(;%@éé@h@fsecond

knitting needl es O surr g the yarn changing
s IR NG N
Referring to FIG. 5, the circular knitting machine of the
present invention also includes a plurality of knitting needles
15 70 surrounding the yarn changing sets. The knitting needles
70 are located on at least one needle cylinder holder 60 which
has a first cam 61 and a second cam 62 corresponding
respectively to the first yarn changing apparatus 20 and
second yarn changing apparatus 30 to guide the knitting
20 needles 70 to move between a yarn hooking position and an
inactive position. FIG. 5 depicts an embodiment of the needle
cylinder holder 60 in which the first cam 61 and second cam
62 have respectively a track to guide the knitting needles 70,
and also yarn hooking tracks 611 and 621 to move the knitting

25 needles 70 to the yarn hooking position and standby tracks



has a first cam 61 and a second cam 62 correspondi ng
respectively to the first yarn changi ng apparatus 20

and second yarn changi ng apparatus 30 to guide the
knitting 20 needles 70 to nove between a yarn hooki ng
position and an inactive position. FIG 5 depicts an
enbo@ll 2remtd @22 e meed ¢he dyitridgr nbet bar 760to nhehireittive
the first cam 61 and second cam 62 have respectively

a trpsdition. Jlheeydimehkokin g neaclecdlidsadf. 62 BRgeahSitioned
yarn hooking tracks 611 and 621 to nove the knitting

25 e 7 h ¥ Kj bt y
Cracks Ti3 613" Bag 6550 mave T e tntt FsRE JrEaRsy 21

to t [ iV L - : ' cks. 6:

and 328" (ol Fhe RESbRUTprr LRl ol R MR HR Hiked
firs .feeding nmeans 21 xtended to.the.second . .
Sar 1ORE S FRLTE R R i, £20 R B o i ol Bmitting
maintain t arn hookin osSi ti for the knitti
noedicidlon " baeustinbia it Sampa198h s0edna Baads T hus
Thus, the knitting needles 70 can hook the yarns 51
and tBg lprigungeacelest Fe qary bpokndesgantidSyatnd Pdepragided
means 21 and 31 at the yarn feeding position. 10

Ref éryt ithg fiostFa@] cartk yarestedinpveradnen2al sod 31 at the
provides a yarn supply neans 80 which includes a

f astyarini@eplongiposi8bn.and a yarn supply portion 82.

The fastening portion 81 has at |east one fastening

tbol e 8REfkerihecel V(R PashenpRGeak arRBhtidS 4 Sﬁo@ides a
screw, a bolt or the I|f<e) to fasten the yarn supply

&ﬁi @?EZS&%B@ rh88n S WP hi e RRIQS at PREAHEH ¥rtion 81
and a yarn supply portion 82. The fastening portion 81 has at
least one fastening hole 811 to receive a fastening element
(such as a screw, a bolt or the like) to fasten the yarn supply

15 means 80 to the support deck 90 of the circular knitting
machine. The yarn supply portion 82 is fastened to one end of
the fastening portion 81 and extended to at least the knitting
needles 70 at the yarn feeding position between the first and
second yarn feeding means 21 and 31.

20 Refer to FIGS. 6A through 6D, and 7A through 7D for the
continuous operating conditions of an embodiment of the
driving cam set and first and second yarn feeding means.

After the first and second yarn changing apparatus 20 and

30 have been driven by the reset cam 44 and selector 45, the

25 remained first and second trigger cranks 24 and 34 at the



machi ne. The yarn supply portion 82 is fastened to one
end of the fastening portion 81 and extended to at

| east the knitting needles 70 at the yarn feeding

posi tion between the first and second yarn feeding
means 21 and 3 1. 20 Refer to FIGS. 6A through 6D, and
7A tdutouyhpadtifoor [dse the didtdt nuod ssaprrdtfiorg aadndoti@n$23
of an enbodi nent of the driving camset and first and

secand] yaph fegised nads exd®sd t batdidestthantez@eeNdyarn
yarn changi ng apparatus 20 and 30 have been driven by

t he inga | ect I [
fir s{%ngeg@ggr%ﬁﬁgggr ﬁgrkgénkd;é‘é%ﬁ glﬁ%l %% af?[@?h%%jlsgcond

acti it f i . : ng. f .
pos<ei 339 4Ry 203d Rz LRk RELPERED éﬁ&?ﬁ%;ﬁﬁghﬁrst
ec LN, .ch ing apparatus 30 to b rive t

P r b kR Sl Sl ERER TVl i 22 %at%??hltythde first
Referrjng to,FlG 6A, the fjrst 5 wa cam 41 an

SecGiti a5 9k dOCHA AP notd hanck hes il the Fikaaddseand
f orwar d gos es 223 and 323 of the first and second

yar ¥ #Bedbo@iNednsans ahdasd. 3theTher §irshmnderaond yarn
yarn feeding plates 22 and 32 are retracted inside

t he fepdg gridteseddnangadd stengitraptagpansities tRO fingt and

30 without noving as 10 shown in FIG 7A. Wen the

dri seogndayaisechdfegngdipddrntunivesnd! d8exithouthfoving as
first and second yarn feeding neans 21 and 3 1,

1bi r shovimeinf P18}, ya(n Waedi fige a2 lcdd 58t Q@ ually
with the guiding zone 421 of the second forward™am

3; ﬁﬁgzggwgs% attﬁg%%@ﬁ;sttﬁ’?d t@ldo N 222t Qi dihBenddit 21
and 31, first, the first yarn feeding means 21 is in contact with
the guiding zone 421 of the second forward cam 42 as shown
in FIG. 6B; the tail end 222 of the first yarn feeding plate 22

15 enters the first driving track, and the first forward boss 223 is
pushed by the guiding zone 421 so that the first yarn feeding
plate 22 and the first yarn clipping plate 23 proceed the first
yarn feeding stroke; then the first and second forward cams 41
and 42 continuously move towards the second yarn changing

20 apparatus 30; the second forward boss 323 at the tail end 322
of the second yarn feeding plate 32 also is pushed by the
guiding zone 421 so that the second yarn feeding plate 32 and
the second yarn clipping plate 33 proceed the second yarn

feeding stroke; meanwhile, the first and second yarn feeding

25 means 21 and 31 do not arrive the yarn feeding position and



15 enters the first driving track, and the first

forward boss 223 is pushed by the guiding zone 421 so
that the first yarn feeding plate 22 and the first

yarn clipping plate 23 proceed the first vyarn feeding
stroke; then the first and second forward cans 41 and
42 contrigtususply the ey drowab dsandes Becarhd kaimimhargidigs 70
20 apparatus 30; the second forward boss 323 at the

tai laepldod22in 611Gt B3 second yarn feeding plate 32 al so
I's pushed by the guiding zone 421 so that the second

yarn fesiRotid 1.8« 3R ik d bss SEEPHY Yik rTit%lrt bﬁéé‘:rp%eding

pl ate 33 proceed the second yarn feeding st

nmea Kl e, fi C Y, feed] S

21 s 2288 g e SBNGIE e Fhly G5 BE R 2R 2NT the
4 nnot _suppl y: t he, yar 51 and 52 tg the knjtting,
cedn el Yyt B ipg 1R B RS e o ] VI vraci
forward. boss 223 of the.first yarn feedin plate 22

has ' [l BOMEReREG, theandHBS: apneend! 200d oenishs the
5 first yarn feeding plate 22 noves along the first
dri \fflr@é YraeRelense APgR Advenbrit lowerhpogiiiai ig bendriven
421 and enters the first yarn release zone 411 at a

| owshepessi tasorshcovheinr Fi@n 6Chetbafceaswhbowshe nfiEs (G yarn

6C. Hence when the first yarn feeding neans 21

finitshemg hachinss |yéimisheedihrg fakt okant Heedthgheagoleddhe
221 of the first yarn feeding plate 22 noves across

1bhe heaidne SUPPRY PRIk efmrsﬁgy@fn trh&d Ay iﬁiéﬂ&ebylﬂmsa@%ss

and arrives the yarn feeding positio and the first

%gg@l’égl zgd?it Egpggﬂr ﬁ%{?xﬁé&n '€ GASERe WREnY &I Pp B @R 80 and
arrives the yarn feeding position, and the first yarn clipping
plate 23 releases the yarn 51 to be hooked by the knitting
needles 70 at the yarn hooking position as shown in FIG. 7C.

15 On the other hand, the second forward boss 323 of the second
yarn feeding plate 32 has a higher bottom edge without hitting
the first yarn release zone 411 at the lower position, and
enters the driving delay zone 422 of the second forward cam
42; meanwhile the second yarn feeding plate 32 still does not

20 finish the first yarn feeding stroke and cannot provide the yarn
52 to the knitting needles 70 at the yarn hooking position.

After the second forward boss 323 of the second yarn
feeding plate 32 has finished the driving delay zone 422, it is

driven by the second yarn release zone 423 as shown in FIG.

25 6D. When the second yarn feeding means 31 driven by the



needl es 70 at the yarn hooking position as shown in

FIG 7C. 15 On the other hand, the second forward boss
323 of the second vyarn feeding plate 32 has a hi gher
bottom edge without hitting the first yarn rel ease

zone 411 at the |ower position, and enters the

dri Wengndelyaynzorlead@2zofe t423 skeontin fsrewhrntecagood?; yarn
nmeanwhi | e the second yarn feeding plate 32 still does

not Z@dingisstolidietiié nedadand BeedpNghst soken@ndeafd¥ling
provide the yarn 52 to the knitting needles 70 at the

yar hiaeoking | Resh b €8 acrhkt 8het %@rrﬁ%ﬁggb‘i’%;@cﬁmgsﬁgé the

323 'of the second yarn feeding plate

t he dri.ving;:del ; RRTI ri e
seconin, LRifg @ééé‘?éfihé%f?zaﬁ%éeéﬁgﬁn%ﬁﬁFﬁ@iﬂa% pde 33
en. ond_ya f eedi,ng means 31 driven by the

15 Sel SRS RR i S0 B AT P e RRLifEle pﬁfsd'l"is 70 at
secqond yarn, feeding stroke, the head 321 the |
cecoRfl Y&t heakdnBgbogitiale 45 SApua wfevﬁg&acﬁas gagwhile,
arn_suppl ortion 82 to the yarn feeding position, .
and thﬁef?rg%éé}%bss@@iﬁdd{arﬁpfwgiipgaﬁ_@aag % pokeabaan peovide
yarn 52 to be hooked by the knitting needles 70 at _

t he thar patwold Ingabsi2 iton the khtmg meeldbes 700. Thus in a
Meanwhi l e, the first and second yarn feedi ng neans 21

and sdigleaknpitond geocthe trarmsmbir afﬁj?lﬁlalﬁt oftdther colors or
knitting needles 70. Thus in a single knitting

191 0gepss the b ihereRtdyRr B8 [afiteheltoC®eOfH9s, 10
types can be increased to be knitted into the fabric.

el LGy 16 SR bk acs i SUBBLY e S kg
cranks; 24814d23h8 first and second trigger cranks 24 and 25 at
the action position can be driven again by the reset cam 44

and selector 45 to the closed position. Then the first and

15 second forward bosses 223 and 323 of the first and second
yarn feeding plates 22 and 23 are retracted inside the first and
second yarn changing apparatus 20 and 30. The first and
second return bosses 224 and 324 are extended outside the
first and second yarn changing apparatus 20 and 30 as shown

20 in FIG. 8A. The exposed first and second return bosses 224
and 324 are driven by the return cam 43 to move rearwards as
shown in FIGS. 8B through 8D. The first yarn feeding means

21 and second yarn feeding means 31 are retracted from the
original yarn feeding position for supplying the yarns 51 and

25 52 inside the first and second yarn changing apparatus 20 and



the action position can be driven again by the reset

cam 44 and selector 45 to the closed position. Then

the first and 15 second forward bosses 223 and 323 of

the first and second vyarn feeding plates 22 and 23

are retracted inside the first and second yarn

changi ngndppar tstsad seedndoyarfhelipipiap @lades 88cond 33 are
return bosses 224 and 324 are extended outside the

firsdriand lsechadigarand beoghdy ApPRRLHE RAt@&Nd23h@S?2 to
shown 20 in FIG 8A. The exposed first and second

ret Lgdqjetpog@@@ﬁ%gghe ?@gngsgz} @ o i ven by the return
cam 43 to nove rearivards as shown in FIGS. 8B through

8D. Thepf i gt @éﬁ‘%@@nf el ML SR AT ?i}gﬁgeﬂuf%@&ﬂwa#/ agd;‘rvsrr]ard

f eedi ng neans are retracted 1fom origi ) a
f.eedi b4 , | wing the yarns 51 25

G 2L e e TR T rpﬁﬁ?qt% figgans
and 6 30.,,and the first and_second, yarn cli ppi,ng

pl athé a%P nld 283 1¥end$}’v lgffsf K G isespngndriydagnigacks.
yarn_feeding plates 22 and 32 to sever and clip the

yar nsh& segaidsoriving iiheclphesethe pxiandrignng delpyraene 422
and second forward 5 bosses 223 and 323 of the first
and rs¥c gadstgdr o1f dbgi dirstrednsingl teavdk, 3beace dré vBnstbyand
the first and second driving tracks. The second

dri wieegnilr gekn Hasdide rexans 2r avidng | delriye zhoey #A22 feeding
not existed on the first driving track, hence the

101 r glosatidn sedpiidromr inf@eH A PaRs 2l ANthrAlfdihY¥/ime

the yarn feeding 10 position at ‘different "tines,

raTehY B4 1 SRR SATRAFTE, RGOS VERD AAE yrn

feeding means 21 when they proceed the second yarn feeding
stroke and the first yarn feeding stroke.

As a conclusion, the present invention provides a circular

15 knitting machine having integrated multiple yarn changing

apparatus. The first yarn feeding means and second yarn

feeding means of the first yarn changing apparatus and second

yarn changing apparatus are moved to the yarn feeding

position at different times to generate a yarn feeding time lag.

20 Through the yarn feeding time lag the yarns.of the first and

second yarn feeding means are hooked respectively by the

knitting needles at the yarn hooking position, thus multiple

types of yarns can be included in a single knitting process.

In summation of the above description, the present invention

25  provides a significant improvement over the conventional



feedi ng neans 21 when they proceed the second yarn
feeding stroke and the first yarn feedi ng stroke. As
a conclusion, the present invention provides a
circular 15 knitting machi ne havi ng integrated
mul ti p] e yarn changing apparatus. The first yarn,
f eeoﬁeﬁémﬁ’é@ﬁsﬂ%éommdw the paksait pplisapionofequiements,
first(ﬁarn changi ng apparatus and second yarn
charggichgs appanatads far erevosredand giaatinar off éedicogumensurate
position at different tinmes to generate a yarn feeding
tinqyﬁ@gtﬁ BtsThrough the yarn feeding tine |lag the
yarns. of the first and second yarn feeding neans are
hooked T GeRECHhY hyelYod MG B! Hé{lﬂi%‘%{egg‘%ﬁe s D& pecific
yarn hooking position, thus nultrple types o yarng

ed in._a.si

ot Pt b Bl e e R S ARGRrY could be
e Do aheicanRD tnpperdalal qndbe antGERDI: Lpaiting Fae the

patent application requirenments, and is submtted for
r evise@parididgrrarit oh ghofntdmicosetdostr at the gatrent

rights. Wiile the invention has been described by
means of specific 5 enbodinments, numerous
nodi fi cations and variations could be nade thereto by
those skilled in the art w thout departing fromthe
scope and spirit of the invention set forth in the
clainms. 18 What is Clained is: 1. A circular knitting
machi ne having integrated nultiple yarn



changi ng apparatus, conprising: a first yarn changi ng
apparatus and a second yarn 5 changi ng apparat us that
i nclude respectively at least one first yarn feeding
means and at | east one second yarn feeding neans, the
first and second yarn feeding neans being noved

r esp@dtatvielYladonteshisds t hrough a first yarn feeding
stroke and a second yarn feeding stroke to a yarn

10
feedi.ng. pRsUlAORNT @AY QYA e nkali Dein g teioh g %‘f'ﬂtféﬁ% yarn
whi ch includes a first driving trac and a secon

drivinghgﬁ%gﬁéggﬁgrgﬁ&v%Omggﬂg?{}vely the first and

second yar ng means t eed respectively the

first and,s d n i seco

driving 18 ?ﬁggkygﬁ?tﬁéﬁg%@g u%isé?g‘%ia%r%\guané‘ dseq%§fd yarn
one tQ, generate a arn,feeding . tine | ag. between the

Second BaTR bRy o dhat el Qdp 5SesETHE Y nat deetnane

yarn feeding stroke.and the first yarn feedi ng neans

whi | e ﬁr%tc @d‘rlngfgﬁﬁmimaqsa@@d fdedtdy SHOKECOoasd yarn
20 at | east one cylinder _hol der which holds a

pl ur al faodiBg nkeans.i Mg réedl esd aecordsyanhefaedingi mgans
needl es | ocated at the yarn feeding position between

t he fibsingandosedomdsyactnveleeaditvgamisankrdegngambivablyearn

to a yarn hooking position to hook the yarns provided
by thefdddist surdkeesodch yacond2pafreddedthgmanska@totdearn

yarn feeding tine lag. 19 2. The circular knitting
achi ne@finglPddTtibn YWPEEY AL BErhd;r St
a driving cam set which includes a first driving track
and a second driving track that drive respectively the first
and second yarn feeding means to proceed respectively the
first and second yarn feeding strokes, the second driving
15 track further including a driving delay zone to generate a
yarn feeding time lag between the second yarn feeding
means while proceeding the second yarn feeding stroke and
the first yarn feeding means while proceeding the first yarn
feeding stroke; and
20 at least one cylinder holder which holds a plurality of
knitting needles, at least the knitting needles located at the
yarn feeding position between the first and second yarn
feeding means being movable to a yarn hooking position to

hook the yarns provided by the first and second yarn

25 feeding means at the yarn feeding time lag.



driving track includes a guiding zone and a first yarn
rel ease zone, the second driving track including the
guiding zone, the driving delay zone and a second

yarn release 5 zone. 3. The circular knitting machi ne

of claim2, wherein the first yarn release zone of

t he i fldte difovilag dmidckg imakbhoat ed ataim lhowhaesihathe first
| evel different fromthat of the driving delay zone

and t helrbegendry@k nifdligaseazenedfy tAensegadda st yarn
driving track. 4. The circular knitting nmachi ne of

claim kelasReraide tie Jddaiid dY?Jiﬁgfﬁ‘ﬁgkq%cW@g%ﬂg@ dh&ing

r
second yarn feedi'ng means inclufde respectiv

1% BSOS g6ETe L9 S PSR, B e

t.he second driving track. 5. The circular knitting
ﬁachinéogF'clain14, wherein the first forward boss at

the first yarn feeding stroke, is |ocated_at )
or 1 ot RV GOEREREE R bis Ok Ao EnevBerindthe first

forward boss at the second yarn feeding stroke. 20 6.
The ci ¥éundiclgdsg ziong madhienbiref delving 1raokhés dppatase at a
driving camset includes a return cam and the first

yarn geedkngahdawsla@ﬁféhﬂnsénnndthaknﬁfehdidgvﬁngndelay
i ncludes respectively a first return boss and a
secondzoatummdoabe stbahdarerdr iretsndey Adee r et uthe csBond

25 7. The circular knitting machine of claim1l,

loher ei grthag #8ck.

4. The circular knitting machine of claim I, wherein the first
yarn feeding means and the second yarn feeding means
include respectively a first forward boss and a second
forward boss that are driven respectively by the first

15 driving track and the second driving track.

5. The circular knitting machine of claim 4, wherein the first
forward boss at the first yarn feeding stroke is located at a
horizontal level different from that of the second forward
boss at the second yarn feeding stroke.

20 6. The circular knitting machine of claim 1, wherein the
driving cam set includes a return cam, and the first yarn
feeding means and the second yarn feeding means includes
respectively a first return boss and a second return boss

that are driven by the return cam.

25 7. The circular knitting machine of claim 1, wherein the



needl e cylinder holder includes a first camand a

second cam corresponding to the first yarn changi ng
apparatus and the second yarn changi ng apparatus to

gui de novenent of the knitting needles, the first cam
and the second cam5 formng a continuous yarn hooking
track necttepylinlerkhbidémngnobatises étrst hanyasmd a second
hooki ng position to hook the vyarns provided by the

first omeh secergovaimgfieetindrseansn chanbifg dgfthdlis and
knitting machi ng of c%ai m 1, vvhe?ei n the-épi %stmyeglnd

Secondtﬂéa‘é@céﬁé%ﬁﬂcﬁ@ﬁggg% %ﬁ)tﬁheﬁﬁ'tﬁt‘éj% YidleNnfdRAh¥nt of

10 neans at one 'side the e yarn supply neans

ey _ ( ( |
I nc .udﬂH%gtlﬁnftﬁﬁgﬁ'ﬁ'eggé)%‘?;tt%%?p?gﬂ %1%aﬁﬂdsﬁgé;d%eac0£d cam

porti on, e yarn el ng ex
SR RSN SR
Feed nlgn{{nﬁ%ngs'ne:elza[ézs! at the yarn hooking position to hook the
yarns provided by the first and second yarn feeding means.

8. The circular knitting machine of claim 1, wherein the first

and second yarn changing apparatus include a yarn supply

10 means at one side thereof, the yarn supply means including
a fastening portion and a yarn supply portion, the yarn
supply portion being extended at least to the knitting

needles located between the yarn feeding position of the

first and second yarn feeding means.



