A STRI PI NG APPARATUS OF A Cl RCULAR KNI TTI NG MACHI NE
- FIELD OF THE | NVENTI ON The present invention relates
toa striping apparatus of a 5 knitting nmachine, )
particularly to a striping apparatus of a circular:
knitting nachi ne. BACKGROUND OF THE | NVENTI ON There
are stASFRIPENEARRARAE B oOIHACTRICGLAR KNITTING
knitting machines well known to people, such as US
Patent No.665 5176 10 " SMAQ@HINEppar at us For
Crcular Knitting Machi nes” and US Patent No.5070709

" St FIEND OFTHEANVENTION Knitting Machine",
whi ch respectively disclose striping appar at uses

feedi ng diffifee F)?éhtent ﬁﬁﬁ/gntlﬁhorél%sk@ Lt L igge%ﬁ}%lrﬁfusaof a

kni tting mach Besi US Pat ent

d| s?:@ g'!stg{ gq%%ﬁnl# P%@ &?ya%tor r| pP %)gé] ﬁé’g’graatﬂ‘g 0%/%50?1{911131”
sho LN fro 1A to Fig.1D, the striper
strgg’lﬂﬂi mhfrﬂfg abovenentioned US Patent No.5218845

h | : vabl e bl ades 11;
ang%mmm ?ﬂ? 1EH 'isN&‘(} drawi ngs), used’
to drive the yam chang| ng pl at es 20 10 and the novabl e
bl ades 11Thexé are sipisgapparatus tgehnelogiesgd heoircplaskaitting
10 i's at a non-enable normal position, and the novabl e
bl adeachificswsell vikndwin ates peaple, t sudhhas rHSnPbtﬂmy N3, 666 76
a hook 110 clips the yamto position at the front

1@dgEStpingf ?ﬁb@r&fﬁs FordCiycdlar Kosittifd Machihes? and/BS Patent
in

when the nac e begins to feed yans, the drive 25

e CRRAS0PEI0GS “Siteping! SySRAOFeS Plifhftar dnitiflg! MAchine”,

the tront end
which respectively disclose striping apparatuses feeding different

yarn into the knitting needle of a knitting machine. Besides, US
Patent No.5218845 “Circular Knitting Machine Striper Control
15 System” discloses a controller for a striping apparatus.

As shown in from Fig.1A to Fig.1D, the striper structure of
the abovementioned US Patent No.5218845 comprises:
yarn-changing plates 10; movable blades 11; and drive elements
{(not shown in the drawings), used to drive the yarn-changing plates

20 10 and the movable blades 11. In normal state, the yarn-changing
plate 10 is at a non-enable normal position, and the movable blade

11 also withdraws back to thé main body 12, and a hook 110 clips

the yarn to position at the front edge 120 of the main body 12. As
shown in Fig.1B, when the machine begins to feed yarns, the drive

25 element pushes the yarn-changing plate 10, and then, the front end




of the yam changing plate 10 extends outward.

Si mul taneously, the rear end 10 1 of the yam changi ng
plate 10 touches a first pin 111 of the novabl e bl ade

| 1 to drive the novable blade | | toward the |eft

- side of the Fig.lIC wuntil the yarn-changi ng late 10

r eadiébe arars-changingiplatent & estendssrutmeand. Shauitaseouslye the
hook 110 of the novable blade | | releases a yamY,

as ghamend dOfiaf the yarnhehanghg plateeftaudhes a fiostkpinld 1 of
rel eases the yamyY, the yam changing plate 10 has

t r ank¢ endesbitidagaml o dritbehy anvigisld Hladetl lotbwarbtie left
knitting needle 13 hooks the yamyY to perform

kni i d N GIORRY qirir'g.qrc diil-ans! yamwa%%ﬁgcgpﬁgéni@%%@hé@ an

change, the yan¥changing plate 10, as reached

o S S O R Rl b
PoSiS B0 LR sl 9 e AL SBER pR

Fig,l D ose 15 102 of the,yam changi.ng plate 10
i 1 hopkydhDareleasisa the nvarms Sof thehyaTRrRtmAAng | Blge 140 has

and actyate_the novable blade |I | to nove rightward,K
and trieaskerted tthe yiom nd topdle tyasn-fead dpesision, tand rokitting
110 of the novable blade | | will cut off the yamyY

andneedle thbooks thefarn Netoypenfyrmtkrtitteng opetatiige 120
- of the main body 12. 20 In general, such a striping

1@ppar at usLagtly, pwbendearmuist iméededlid ichaape, o 9am-ehanging
yans; for exanple, the four-color striping . apparatus

has r t paLal e( h i I :
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~ Six-CO I'pi'ng” appar a nmor' e er

ggpﬁﬁgﬁ@ﬁ,h%ﬁgrsﬁ%%ver{ frlr]eF\l%'ilhh ‘Buﬁﬂ& %ﬁéi %ircr)]gess that the

yarn-changing platé 10 moves to the right side of Fig.1D, a nose

15 102 of the yarn-changing plate 10 will touch a second pin 112 of the
movable blade 11 and actuate the movable blade 11 to move
rightward and back to the normal position, and then, the hook 110
of the movable blade 11 will cut off the yarn Y and clip the tail of
the yarn Y at the front edge 120 of the main body 12.

20 In general, such a striping apparatus can provide multiple
different colors of yarns; for example, the four-color striping
apparatus has four sets of parallel-arranged yarn-changing plates 10
and movable blades 11 to change four kinds of yarns respectively,

and it is the same for the six-color striping apparatus; the more the

25 number of yarns, the greater the width of the striping apparatus. In




"2 the striping apparatus disclosed in the

abovenenti oned US Patent No.5218845, as the novable -
blade 11 is drivén by the yarn-changing plate 10, the
time that the yarn-changing plate 10 touches the

secogd pi.n, 112 of the novable blade 11 is later than

t he tBeSthping apperaus diselosedivrthebalo vempnianed WhePatent
yar n- chan plate 10 toward the nornal position.
SuctNta,Sé!é% é%, t hat thet hmioivably abladthaddi ng pdaven1by the
and the novabl e blade 11 are driven by an |dent|ca

dri wared oénaagtn%:}plhtebﬂomhattmb thae thel gyrmo m@ng prite 10

‘that the novable plate 11 cuts off the yarn

suchogcliesihensdcoal gﬁﬁt 12 8fthe ni/@\fe{blé 'l’zﬁ‘é@é g ipaee tﬁegl the

and the novabl e bl ade 11 are driven an identical
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clip ed b vabl e blade 11 and _a éarnlet
Wi Iﬂ tiqa enpyed baagsshawt the delay. oﬁthcc ﬁvme that
t he yarnlet YI 'W|II bereleased and tangled with

f abthe movable gateel 1 caty off theayamyYi In degh addesign that both
SUMVARY OF THE | NVENTI ON 20 The primary objective of

10 he thpe gasmchangig phite i19) dod phovgeable shde dilngre driven by
apparatus of a circular knitting machine in order to

avohf idehBcaP@e e M&acht, WA SinSoRNatRA®YendWhfdrf, e.g. a
quality. According to one scheme of”the present
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two actions increases because of the larger spacing therebetween,

~ and the time of releasing the yarn Y is too late so that the yarn will

15 be torn off when the tail of the yarn is still clipped by the movable

blade 11 and a yarnlet Yll will still remain clipped, as shown in

Fig.1B; then, the yarnlet Y1 will be released and tangled with fabric;
therefore, fabric quality is degraded.

- SUMMARY OF THE, INVENTION

20 The primary 6bjective of the present invention is to provide
a striping apparatus of a circular knitting machine in order to avoid

the appearance of yarnlets and improve fabric quality.
According to one scheme of the present invention, different
cams are separately used to drive the yam-changing plate and the

25 -movable blade, and even though a new yarn and an old yarn are
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25 novabl e bl ade, and even. though a new yam and an

old yarn are 3 farther spaced, the timngs of the cans
can be adjusted to rapidly wthdraw the ol d yam and

cut it off and to release the tail of the new yam
fromthe novabl e bl ade before it is tomoff. Thereby, .

t he fapihes spacedy B fisningarofpthsy eamsacamibet adjnstedi tograpidly
tomoff lest 5 yamets contents and preferred
enbodlithdrave the oldeyapr epdntuti itvedftamah tareldase ldhe tail of the
descri bed below in detail in cooperation wth the

dr awigvg arifRtdm HeSEBVEBl<Oade TeforORAW ek Jff. Therdbs, the

to Fig.ID are schematic views showi ng the structure

of v i TRt t n
?gf% SN MRISH cat BV ek apP fale eﬁg:url;lg ?ﬁf‘n@e togjbloeff lest

ope of the yam changi ng e “nov
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i nventi on+15,Fi.g..3 ., s a he ic vie hawi a

or oo o T iRe! BeREd R VhcltkRal BP0 o e
[ tion.. Fi gAA i h ti ' howj ng,the first,.
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FigAB is a schematic view showi ng the second portion

of ~tigh thedrgwingseed unit at the normal hol di ng

position. Fig. 5A, Fig.5C Fig.5E and Fig.5G are
schBRBRIEF DESCERIRIFON OFEHEE dWBAWINGSer at i onal -
steps of the yamchanging plate of the striping
1appiﬁ%ﬂuﬁs tofFighEDparesseliernarienviedns shog:ihB, thei dridture of a
Fi g. 5F and Fi g.5H are schematic views show ng

conventional striping apparatus and the operation of the

yarn-changing plate and the movable blade.
Fig.2 is a schematic view showing a preferred embodiment of the
striping apparatus of the present invention.
15 Fig3isa schematic view showing a preferred embodiment of the
drive unit of the present invention.
Fig4A is a schematic view showing the first portion of the
yarn-feed unit at the normal position.
Fig.4B is a schematic view showing the second portion of the
20 yarn-feed unit at the nérmal holding position.
'.Fig.ISA, Fig.5C, Fig.5E and Fig.5G are schematic views showing
| the sequential operational steps of the yarn-changing plate of
the striping apparatus of the present invention.
Fig.5B, Fig.5D, Fig.5F and Fig.5H are schematic views showing

25 “the sequential operatidnal steps of the movable blade of the




25 the sequential operational steps of the novable

bl ade of the 4 striping apparatus of the present
invention. Fig.6 is a schematic view showi ng the
relative positions of old yam new yam and the
yamentering point of the knitting needle when yamis
changed. sgiping apparassefitbemicsent imvestioni ng a

preferred enbodi nent of the forward cam of the second
camligt6 ofa stleepatseniew shewingthe réd&finaepeitions of old yarn,
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Refer to

Fig.2 Asewr dang dnd fikeyprekatdrdt otedofehe kdifttng Heedle
striping apparatus of a circular knitting machi ne of

t he pres%eﬂygﬁpfsi&gln%@ﬂpri ses: a controller 20, a

yamfeed unit”"and a dri've wunit. The controller 20 is

ri , I ' t r /

i Y8 5, B CRERRIR i b hd Haflefered BBt of the
30 |s; a ki of el egtronic i ce functionin

P et oot G it sefoff Bl s SEMC Sl Al iveiiaR.

o $H0% OF HEEREREIRER, o °
conmm bi? e
elenents 31 can nove to a triggering position. \Wen

t he: ses the nearby of the controller

207 the novable elenents 30 at the triggering position

wi |l act uReéertd Fig.2edmmodding to bpgersf@ted tmbwdiment, the
controller 20 to nove to an enable position. The
1@onktriping’ apPafams et aceirpulaeknittinkgaichidd  of ithetpresent
safety [levers 22 and second safety |levers 23. One end

of iMferltid cobithi®des: a controller 20, a yarn-feed unit and a drive

unit. The controller 20 is driven by a selector 30, which rotates

around the knitting portion of the circular knitting machine. The

selector 30 is a kind of electronic device functioning like cams and

15 having multiple movable elements 31, which are normally

non-enable. Under the control of a control circuit or a central

computer, the movable elements 31 can move to a triggering

position. When the selector 30 passes the nearby of the controller

20, the_ movable elements 30 at the triggering position will actuate

20 corresponding triggers 21 of the controller 20 to move to an enable
position.

The controller 20 further comprises: triggers 21, first safety

levers 22 and second safety levers 23. One end of the first safety

lever 22 and one end of the second safety lever 23 are installed to a

25  sideboard 24 with a first pivotal shaft 221. The trigger 21 has a first




| ever 22 and one end of the second safety |ever 23 are
-qinstalled to a 25 sideboard 24 with a first pivotal
- shaft 221. The trigger 21 has a first end 2 10 and a
second end 211; the first end 2 10 of the trigger 21
has a protrudent return nose 212; the portion. between

t he endr 210 emd a zpoondend @14 thadirshand 121 had thesteigged 21
pivotal shaft 213, and the triggers 21 are installed

to thas & prstivodent R4um nbsé 1 25 ¢hebriiondbethweenstins first end
213; and the second end 211 of the triggers 21 also

has 240 aidthdidesind ead 1A hesa séddnd el eral tshaft2 B and the
and Fig.4B. Wien in nomal state, 'the trigger 21,

t he tfip éltS EPfaﬁf Ynétﬁl‘l@ﬂ t82t cWdeBdHdSRE Mth th°'@§€édhd plvotal

| ever 3 are a p03|t|on t he second

311 bal2py aggggfer : %01?& sEeaL 96¢ HiBeld 20 lso has a

| ever and € Secon et y

e LA BSOS A %etgit'e%% G ETRAED When in
pi vot a 213.to t

secaﬁam@igaafié,l lmtr%grgeertﬂ gtgsafbﬂ sa é@é‘r %Pgnarﬁi aieasecond

notch 220 at the top side of the flrst | ever 22 and a
not safetgdewer Zhare @&1 at adoek nasitisactredseconst exd 211 of the
‘which enables the 15 first |ever 22 and the second

| evérig@er 2 mgsseoagdinshehéifist saifetyt kver 2fatind2he second
~upward to an unl ock position. The entire controller 20

160 mpafesgdevet 2B PVEhemithe fish@ndaZ il wiithei tdi gfg@T Edipmoved
one trigger 21, one first safety |ever 22, one

secggdaﬁs aklhal RYkle, 48 wllPASEL ﬁféﬂ.ﬁld 31&@ \?@en . Aﬁbotal shaft

arra ged into the entire controller 2 nor mal

iR L
0 SRl Lokt 2o caw%gaﬁz%stiﬁ&% 2hd a
Sho%téhnﬁb %t tﬁg top side of the second lever 23, which enables the
15 first lever 22 and the second lever 23 swing around the first pivotal
shaft 221 upward to an unlock position. The entire controller 20
comprises multiple units, and each unit is formed of one trigger 21,
one first safety lever 22, and one second safety lever 23; those units
are parallel arranged into the entire controller 20. When in normal
20  state, the rclationship between the trigger 21 and the first safety
lever 22 of the same unit is shown in Fig.4A, and the relationship
between the trigger 21 and the second safety lever 22 of the same

unit 1s shown in Fig. 4B.

The yarn-feed unit is fixedly installed in the perimeter of the

25 circular knitting machine and comprises two portions. The first




The yamfeed unit is fixedly installed in the
perinmeter of the 25 circular knitting nmachi ne and
conprises two portions. The first 6 portion ‘further

- conprises: yam-changing plates 40, first connecting
rods 41, and second connectin ods 42. The first
por poamomﬁmhem ROMPBsEse emm-qgmugmg plateyéﬂg énsecommecting
position. The second port further conprises: novable

bl adeds 80, and secondvéormectinlg fwtls AheThedantdpbripon functions
functions to clip the tail of the yamY when standby

and td fe€dit y@hfYap LV snvamerg pddtiohhThel fcyal s6id fdgher

rel eased fromfabrlc and the operation can restore

st ag g?gpﬁé@st 1@9?&‘6%@95‘(9'%? 1391?{[%' ﬁn'keSéZQ“HeSsecond

fixe I nst above the yam

%%?%fmﬁﬂwz@%ﬁfg"m%& BTl S AT g ingl cu
:""E?g Giles aa-ggggé@f@ A fﬁa‘%g%q g g
'n tiple different colors o

sepgli*‘%lt epg;raél&éls GRLF FESSETE PEARARY oSt r rh@s J@vmntloned
then pass the through-holes 401 at the front ends of

t heconirotieank) iy fixedhy ansielled. abventhenyaoniegd smif, eind the
the first connecting rod 41 is like a seesaw, and the

t ai prefiedredf embediments cbthrec bredesaribetibelow.oupl ed to
the head end of the second connecting end 42; the

1epper si d¥hefyirech&fihaplanar 40 0fref céﬂﬁecft%ﬁgtrods 41, and

connecti ng rod 41 has a protuberance 412;

prog sﬁnéét% Bl et ?f'ﬂ?e?é gahi%l%é%& @:ﬂg&'ﬁeﬁh to

saf et ['ever nor ma per Si

| heaﬁﬂl?@?mfﬁﬁat%”? i QTBPrﬁ%"E%f Bhlcage, Bt hiciaEEtss Flg of

i dealonfs tth Separa?el%( pass dtlﬁteartafntr3§zt1mcg{1]{]de r(itg'rrfﬂgs % and then

pass the through-holes 401 at the front ends of the yarn-changing

15 plates 40. When in normal stete, the first connecting rod 41 is like a
seesaw, and the tail end of the first connecting rod 41 is coupled to

the head end of the second connecting end 42; the upper side of the
central portion of the first connecting rod 41 .has a protuberance 412;

the protuberance 412 contacts the bottom side of the first safety

20 lever 22 normally; the upper side of the head end of the first
connecting rod 41 has an upWard forward-stroke protuberance 410,

~ and the bottom side of the head eﬁd of the first connecting rod 41
has a downward backward-stroke protuberance 411. The tail end of

the second connecting rod 42 is coupled to the tail end of the

25 yarn-changing plate 40. The second connecting rod 42 functions to




has a downward backwar d-stroke protuberance 411. The

- tail. end of -the second connecting rod 42 is coupl ed
to.the tail end of the 25‘yam changing plate. 40. The

. second connecting rod 42 functions to 7 transfer the
pul ling force of the first connecting rod 41 to_the
yamitamign ihe ppallings doraed of r thes flivish aanmesting red bt iten the
of the first connecting rod 41 into a notion of
anotyagn-chiangeng phaterl(banié transfomn tthatpmlling motion of the first
yam changing plate 40 to reciprocate between a nor nal
S paesinneotingsivam 1i intbi @ rédioandf amoehéredirettipasint beder to
(shown in Fig.5Q The first portion further
COMPIChSAE the )fdrﬁfdhaﬁg%?g fatl! AR recip3odite Heti@eAM normal
el astic element 44; one end of the frrst elastic

l e : ' j | de e :

5| CRRld? (sholnsH. FR 4R shdehRatfents) BOSdAe (GiWh in

end “suppor t he necting rod : _
rod I SGE TR A RORRE SN chrdSes o, st 3RIE Wléient

shifts tq the enagble position, the upwar SSi .
for 43" and: hecPpioeReigotlemadit i ongscngt o Bhe g elastic
head_end of the_first _connecting rod 42 upward, and

t he cl¢ment éaflétfilX¢Cb€féthQﬁldﬂhqal‘él%§b angothe etherigad supports
unl ock position sinultaneously, so that the 15

f or e dirst commeqiing nbdddntror 1lte dbottole side of the head end of
connecting rod 41 rises above the sideboard 24 to a
18t amkipfirspsohhectingd red sEoAd shetvastincFige Apevtierdthe trigger
supports the yam changing plate 40 fromthe bottom

si do 1o§hifRRery #e Chabie g@sﬁi(ﬁ{,eth@u Wa?d Gftessifg force of the
conpl enent the first lastic elenent 43 and grow de

P R e T

t‘allC

onnecting rod 42 upward, and the first safety lever 22 will also
mover to the unlock position simultaneously, so that the
15 forward-stroke protuberance 410 of the first connecting rod 41 rises
above the sideboard 24 to a standby .position. The second elastic
element 44 supports the yarn-changing plate 40 from the bottom
side of the yarn-changing plate 40 in order to complement the first
élastic element 43 and provide elastic force for the yarﬁ—changing
20 plate 40.

The tail end of the movable blade 50 is coupled to the tail
end of the driving link 51. The upper side of the central portion of
the driving link 51 has a protuberance 512, which contacts the
bottom side of the second safety lever 23 normally. Both sides of -

25  the head end of the driving link 51 separately have an upward.




end of the driving link 5 1. The upper side of the
central portion of the driving link 51 has a
prot ubet ance 512, which contacts the bottom side of

- the second, safety lever 23 normally. Both sides of 25
the head end of the driving link 51 separately have

an. fopwerdistroke pratiresrancoidd Opand abdranwerd teckmard-stroke

downwar d backwar d-stroke protuberance 511 in order to

act padribichenco Vil énbbedr 50 acmatecher owatablddiladensa to
normal hol di ng position (shown in FigAB) and an

ext eg¢iprodAt gt de@sh tndrtndISheMing pdsiloR PkhoWitin Fig.4B)
second 5 portion further conprises a third elastic
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will also be noved to the unlock position:

si mehdafethesdsiyinglinkal 1.t Whdmothkatrtggan 2k hifts to the enable

. protuberance 5 10 of the driving link 51 rises above
t hepebrirho fshibwd int Big.5B) s tlendpwapd spushong rfeacty of che third
"bei ng pushed out. 15 The drive unit further conprises:

1@ felaticcalnséit §92. will aadnthe deaiseid of thRndriveglink 51

cans 80, and as shown in Fig.3, all of them together

Wt §ptedS §haciher %&i&ﬁl@r %ﬁet[fﬂ@%rére% L9l alRY tB%ellﬁ%%Eg {80the

and “rot at e "aroun ing portion o

oL, Bkl T BBgBFS 8. 0. g TRtk
¢ an%rgt%ibezgncaeng 1 (5) %%h\’\e’a &%v%ﬁgﬁin?(% 1 Z‘125'es E%%vfe %%Ec?eb%%rpd 24
to the standby position ready for being pushed out.

15 The drive unit further comprises: a first cam set 60, a second
cam set 70, and return cams 80, and as shown in Fig.3, all of them
together with the selector 30 are installed to a mount board 90 and
rotate around the knitting portion of the circular knitting machine
synchronically. The first, second cam sets 60, 70 respectively have

20 forward cams 61, 71 and backward cams 62, 72. The forward cam
61 of the first cam set 60 is responsible for pushing the
yarn-changing plate 40 to the external position; the forward cam 71
of the second cam set 70 is responsible for pushing the movable
blade 50 to the external release position; the backward cam 62 of

- 25 the first cam set 60 is responsible for pulling the yam-changing



61 of the first camset 60 is responsible for pushing
the yamchanging plate 40 to the external position

the forward cam 71 of the second camset 70 is
responsi bl e for pushing the novable blade 50 to the
external release Eosition; t he backward cam 62 of 25

t he platest0 bagk detthemarmal sxpoasablecpaatioputhe hgckwerd cam
- yamchanging 9 plate 40 back to the normal non-enable

- posi72i ohthe becdrat kaar setc@nis Tespaisitle foequitingathesmovable
70 is responsible for pulling the novable blade 50

f or Wade BN doe Uilipiagy@mingagkmso bebk forthe! nbehdl twlding
position. Wien in the holdi'ng position, a hook 502 at

the nosin. OWhen i (H RPN RitRAL heBk V802 atlhe ﬁ;diﬁkend

tail of the yarn Y to posn% on It at between the hoo

02 ' : [ [ (St 3
o 58 e Sy TS Soowin Hip Be3ah herRERTY Bhdstan it
to Fig.bH . Eirstly.-as..shawn .i,n, Fi , the control
cir tgF?%?eQﬁEﬁ‘éﬂ]%é a‘@%ﬂﬂﬁb%ﬁﬁ@trol s a nmovabl e

el ement 3], of the .selector .30 t.o nov to a triggering .
posi ti on, WhePTARKCEle @R41aHO080 15a§@e§>et rfiesqsliaegygqﬁlo in
the controller 20, the novable element 31, which has

r ea€RepeHation withggem hig.fdsta FendSHwi | | trigger the
second nose 214 of the corresponding trigger 21. The

second noEastlglds showmeint Figfdr, $he tonfodogrcuit or the central
respectively at different heights; therefore,

16l f tengnitenoyriebl a ehevablelehent 31 hef §r ssleoior3D waMmove
be used to trigger different second noses 214 of the

cor g e@ﬁlg pbgﬂﬁfrﬁ WhenCitRr &llsttbr ﬁpg%{sieé%tthfehﬁearby of

correspondi ng triggers 21 nove to the en

oS pﬁ}é %Bﬁpg?%? 20, mioRapld %ﬁég{léﬁ{ 94y WIRLA" Bas’ 7edBHER the

to e un posi tions, so t
triggering position, will trigger the second nose 214 of the

corresponding trigger 21. The second noses 214 of the triggers 21
15 are respectively at different heights; therefore, different movable
elements 31 of the selector 30 can be used to trigger different
second noses 214 of the corresponding triggers 21 separately, so
that the corresponding triggers 21 move to the enable positions, and
then, the first safety levers 22 move to the unlock positions, so that
20  the forward-stroke protuberance 410 of the first connecting rod 41
rises above the sideboard 24 to the standby position ready for being
pushed out. Simultaneéusly, as shown in Fig.5B, the forward-stroke
protuberance 510 also rises above the sideboard 24 to the standby
position ready for being pushed out. |

25 Next, as shown in Fig.5C, the drive unit moves to the

10




20 the forward-stroke protuberance 410 of the first
connecting rod 41 rises above the sideboard 24 to the
st andby position ready for being pushed out. ) _
Si nul t aneously, as shown in Fig.5B, the forward-stroke
- protuberance 510 al so rises above the sideboard 24 to
t he yararfaog unilsindi  firsicbayinedr plaserfgl (ot et faward2sam 61
Next, as shown in Fig.5C, the drive unit noves to the '

10 ydrthédedt gant scteb®l teudhessthei forivarddtkenprddiberhce 410
the forward cam 61 of the first cam set 60 touches

t he offaheefigt Tbhaseting ebder apeenste theffilsheohhésting rod 41

connecting rod 41 to actuate the first connecting Tod

41 h 0@&15&1 j t - :
yama?ﬁgtr}]%i éﬁeg(ﬁ)pﬂat e 5 gfg:gb(?%g gtpglr%%a@e 0Si tflélg@.gmg plate
ur e [ Lg.5 Lr Lpel i : n

To' 401 B MR Bt P ol B shEPALIT P3RS first
touches the.for d-stroke protuberance.5 10 of, t he

o SRned Rlersy 770 Gt 3hedSRuRrS SAREVATE S drohdotatp set 70
the external releage pgsition, As sho in Fig.5E the

[ ot tPHEEEAIBOORKAS- SO R BIOTRDCERIRE: 10 & b cg@émg link 51
and the front inclined plane 801 of the return cam 80
gr atiwartuate s sovable htaded ita the esternall reloage position.

‘trigger 2 1, and the rear plane 802 of the return cam

80 pushesAsshshowimgdar F24.5H) tie retwrmadanh 088 pusidsi om the
to actuate the backward-stroke protuberance 411 of

10 hecbhtrdllce P aSAIN) Gnklothet Erdr ipHhed a8 8Tl O thBereturn
15 sideboard 24. Sinultaneously, as shown in F 5F,

ig.
thecahagh \g@é&u@% @K%e???é{%@ gétﬁ%‘&, ‘?1&%%12 o ogﬂfe g{%ér@l , and

l'ink 51 al'so rges e si deboar

{-ﬁz e reApRACYD? Bf P raFin [ 20’ YEsHE the TREEEr 29 to the

~ normal lock position to actuate the backward-stroke protuberance

411 of the first connecting rod 41 to emerge from below the

15 sideboard 24. Simultaneously, as shown in Fig.5F, the

backward-stroke protuberance 511 of the driving link 51 also
emerges from below the sideboard 24.

Lastly, as shown in Fig.5G, the drive unit moves to the

.yarn-feed unit again, and the first inclined plane 620 of the

20 backward cam 62 of the first cam set 60 touches the

backward-stroke protuberance 411 of the first connecting rod 41 to

actuate the first connecting rod 41 and the second connecting' rod 42

to pull the yarn-changing plate 40 back to the normal non-enable

position. Further, as shown in Fig.5H, the first inclined plane 720 of

25 the backward cam 72 of the second cam set 70 also touches the
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yamfeed unit again, and the first inclined plane 620

of the 20 backward cam 62 of the first cam set 60
touches the backward-stroke protuberance 411 of the

first connecting rod 41 to actuate the first

connectlng rod 41 and the second connecting rod 42 to
pul backwaydratrtienprotybptaatce. 40l bédketdriving ik %l to actuate
non- enabl e position. Further, as shown in Fig.5H the

fi r she ideolingdohlpbarnte pifld tied nidvable Hladk§ersadiato itz nbrmal
the second cam set 70 al so touches the | |

~ bac hwiditrespoSisienprae tiiietians ¢he Hosk SOQeatdeerrE)ﬁt lehdkof the
51 to actuate the driving link 51 to pull the novable

o A 6y
R LA B
:E: back %ﬁlgﬂ% a)}(,)f t te(hi???gtéﬁaﬁm ste{qe SCt ingnt ?1];

actl on of thﬁ’et%@&(ﬂégéﬂ' Eﬁ’t?@ef‘é?t %@1@%@8&@ Baskward cam

_ i.e, the tinme difference between that the first 10
i ncl6 nekiths first Geo seb0Ored theeadtzewdithe ackieard cam 72 of
prot uberance 411 and that the first inclined plane 720

t outhe se¢dmd baoksetr?l,ste. dke time diffeecrmotchetiicen tan the first
adj usted according to demand. A practical nethod is

- 10 nsitlinad plige BaOkwRIches ate Backwardshakatmboyulidraesn4ll

seats 63, 64; such a design can nake an ol d yam be

qui GKHYthh? thieth taiwghﬁeg eﬁﬁhﬁ@?io Wﬁﬁ@];uéé rtl'lé"lﬁ.l%kwagd—stroke

(changi ng a ya e ta a new yam

< SRR STE, B P P T G e

appe Riethod is installing the backward cams 62, 72 separately at cam

seats 63, 64; such a design can make an old yarn be quickly

15 withdrawn and cut off when striping (changing a yarn) and make

the tail of a new yarn be released from the movable blade 50 before

the new yarn is torn off lest the yarn be torn off and yarnlets appear;
thereby, fabric quality can be improved.

‘A preferred embodiment of the forward cam 71 of the

20  second cam set 70 show in Fig.3 is a two-stage cam, which further

comprises: a static cam 73 and a movable cam 74, wherein the first

inclined plane 710 is positioned at the front end of the static cam 73,

and the movable cam 74 further has a second inclined plane 730.

The static cam 73 and the movable cam 74 are separately positioned

25  at different heights. The movable cam 74 is fixed to the forward

12




thereby, fabric quality can be inproved. A preferred
enbodi nent of the forward cam 71 of the 20 second cam
set 70 show.in Fig.3 is a two-stagé cam which further
conprises: a static cam 73 and a novabl e cam 74,

wherein the first inclined plane 710 is positioned at

t he canorftl wiid afscrére B4 htand adier B¢ sceawl ke isnboetsined, the
cam 74 further has a second inclined plane 730. The

st atrelatovenpdsitiandof thee rvedllle caam744and ehe epaviatoahy 73 can
posi tioned 25 at different heights. The novable cam 74

i's fiexediusted. "Ehé aboRethehiidind TorwiiribstPoles pevtubtances of

and after the screw 741 is | oosened, the reéelative

ggﬁ ith% ieﬁﬁ‘tggfpaé :ﬂglaﬂﬁg‘?ﬁh& SPEHJﬁaﬁﬁPeegihl?nﬁ &aE? EI?S& af({(iééd into

he abovenenti one or stro

ro en s of i.pl Vi | izRksS h
5 e SORC RS o dosh At Sk HEeftstRes, w0k flpdofind the
forward-siroke pr ber anc 510,, 510 d the .y
f or varHaR-saRke ProtihEnane o 16 fenhe PRehes Bl Crrst fclined
first inclined plane 710_of the static cam 73, an
t he pﬁ@ﬁélé-@ﬂh@kﬁéﬂ% 680bé? and the fomvarshsiseke praabesgnce
the second inclined plane 730 of the novable cam 74.

10 Rdfer can be gpeshe dha s¢eong esehned nplamei G306 ©f the
exenplified by a six-color striping apparatus.
Supposealilbant A4. ol d yarn is the yarn 6 and the new
yarn is the yarn 1 herein; when the knitting needle

‘10oves to Referv®y Figb! eFhei8il hepreseaninvénticn & exeipified
nmovabl e cam 74 can be noved forward to advance the

g R, PR, IS 6 0l e

‘ Sho%rﬂ % ah§ the figh S/QIen q5 dchga}r/zﬂnbf herein; when the knitting
needle moves to the yam-entering point shown in Fig.6, the
movable cam 74 can be moved forward to advance the timing that

15  the second inclined plane 730 touches the backward protuberance
511 from time t1 to time t2 shown in Fig.7 lest the old yarn be
released by the movable blade 50 too late and the old yarn be torn
off.
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rel eased by the novable blade 50 too |ate and the old
yarn be torn off. 13 What is Clained is: 1. A

striping apparatts of a circular knitting machine,
conprising: a controller, a yamfeed unit, and a

drive unit, wherein said controller is driven by a

sel that is KAnimedaises around the knitting 5 portion of
said circular knitting machine, and characterized in:

t hatl, sAi stripang fapgeratas tofh@ sitcutarlenitiing shathieef coatprising:
portion further conprises: a yamchanging plate, a

first gamredlidd a WoenaBdd aumiecand §0oamestunte Wwitbredhdaid
is used to feed'a yamY to a yamentering position;

bl ade. SrO s, ML LARE b GF B S8 Bes APRAA thE kniting
il f vl ' . : £f.
i o POLRMKESRGRenfat RaRYERIRCEH . Ao Rhebfubtitedti.
ot at e (o SRk Hr9ed MoK st CARPSERaNS et portion
rotate around the knitting 15 portion of said .
circul ar fwaﬁﬂiﬂf CREUMANSS e yaghichanginge Plafer a fifst eeunecting
conprises: a first camset, a second cam set; said
yam chantpdgngl aseconticeanaerting edd,ans sasedrto feed a yarn Y
separately actuated by said first camset and said

second cton aetyars-ainderifgr position;sehe asdcsed dpesttemdfurther
cam set further respectively 20 conprise forward cans

1 aciongringrs ot awng ik s o
plate tocap ElGINald BPShe y2n PahGthRaNesthtEaRd to cut off
an old yarn when changing a yarn in order to release said old

yarn from fabric and restore said standby state; and
that said drive unit and said selector rotate around the knitting
15 portion of said circular knitting machine; said drive unit
further comprises: a first cam set, a second cam set; said
yarn-changing plate and said movable blade are separately
actuated by said first cam sef and said second cam set; said
first cam set and said second cam set further respectively
20 comprise forward cams and backward camé; said forward
.cam of said first cam set is responsible for pushing said
yarn-changing plate to an external position; said forward cam
of said second cam set is responsible for pushing said

movable blade to an external release position; said backward

- 25 cam of said first cam set is responsible for pulling said
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~ of said second camset is responsible for pushing said
nmovabl e bl ade to an external release position; said
backward 25 cam of said first camset is responsible
for pulling said 14 yam changi ng plate back to a
normal position; said backward cam of said second cam
set is ryepoekiapging platpbackng andtmahposibios; sadeackward
back to a normal hol ding position. 2. The striping
appar at ugsanf of sdid csdcandkeamt setgisteesponsiiecfordpoliings said
to claim1, wherein both sides of the head end - of

sai d firsghovarlamiade Back o8 anespedtiolding payigioan
-upward forward-stroke protuberance and a downward

bac a Sdifi L ' rda it .

oot unerameaBlif: BpBAMRRs AP clrch Rl I RIHE THaShilP Rcording
irst ca , i.d - o] e

f0' s SRR o e BEBEMGS ol R el cbuth R U firs
set; the tail end of said eCﬁnd connect | n(ﬂ {.od ia K
coupl PIFEHNE (196 TESRPCEVEIL NV S o3 CHRWGTHh o' Pare-sippke
order to tuate said yam changing, plate to

F eci prm&saée@@pﬁe et nlas w‘w&%ﬁl@e yoguberance;
external position. 15 3. The striping apparatus of a

ci r cul sadd kinrwardestradahipretuberanes iy actvatedabm said forward
wherein the tail end of said novable bl ade of said

seconccagmrdfi sad ifgsceaml sed, amd shid baikwandstobkes protuberance
driving link; both sides of the head end of said

16lri vi ng ddtaktadebpanid backward candrofugdrfirst cam set; the tail
forward-stroke protuberance and a downward 20

b o S ahe OEOkRSRARE g S8 SOUPH ) 10k g of

second AN Gl chandifle 38 in order to actuate said yarn-changing

plate to reciprocate between said normal position and said
extem.al position.

15 3. The striping apparatus of a circular knitting machine according

| to claim 1, wherein the tail end of said movable blade of said

second portion is coupled to the tail end of said driving link;

both sides of the head end of said driving link respectively have

an upward forward-stroke protuberance and a downward

20 - backward-stroke protuberance; said forward-stroke protuberance

1s actuated by said forward cam of said second cam set, and said

backward-stroke protuberance is actuated by said Backward cam

of said second cam set; thereby, said movable blade is actuated

to reciprocate between said normal holding position and said

25 external release position.
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backwar d- st r oke prot uberance I's actuated by said
backward cam of said second cam set; thereby, said
novabl e. bl ade is actuated to reC|procate bet ween sai d
normal hol di ng position and said 25 external release
position. 15 4.. The striping apparatus of a circular

kni t4.i Whe raiiping: appetatds o a circolan knitfingirenchmesa¢abrding
forward cam of said second cam set further conprises:

a st atioc ctam dndvherainaddié foawmard dam sof saidckécrad] cam set
plane is positioned at the front end of said static

cam SfileerS @bthpTieRbl £ seatie T edrhhand hasmdvabionthm; a first
inclined plane; said static camand sai d novabl e cam

are seigﬂﬁtea aRBSistpXIBEnaY at%%fﬁbﬁmenﬁ%fﬂ?é st%ﬁbdcam

forward-stro pr ot uberances of nu sal dr|V|

i nk
Sorwar b oA UL E Rt RubibeE By %“?e@dfﬁhcif glang, gald
hi gher tog}xe 10 of alij forV r -stroks p%otu rance 10ned at
DUSheOS B tﬁ%ﬂra zImrs‘;f)ln(}eﬁ-{(‘;lp sai Bﬁ%é\/\zfdggt rokteBP?
cam a e )
pr ot ubdiEHERs yﬁﬁ&s%é %w@aadst RECtIReTances ofpmadEple
of said _novable cam 5. The striping apparatus of a -
ci r cul gad kdnvmgwdnﬂ@cmfnealdccyamfnq? usttave dwe Kinds of

wherein said novable camis fixed to said forward cam
vii t h afosemedsstiankd pifatebermaicds at défferent hefiglatse the higher one

rel ative position of said novable camand said static

16am capf Raid fdirwai®@dtroke protuberances is pushed by said first
inclined plane of said static cam, and the lower one of said
forward-stroke protuberances is pushed by said second inclined

plane of said movable cam.
5. The striping apparatus of a circular knitting machine according
15 to claim 4, wherein said movable cam is fixed to said forward
cam with a screw, and after said screw is released, the relative

position of said movable cam and said static cam can be

adjusted.
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