A CIRCA.) R KN TTING MACH NE WTH A FI NE GAUCGE FI ELD OF THE | NVENTI ON
The present invention relates to a circular knitting nmachi ne and
particularly to a circular knitting machine with a fine gauge. BACKGROUND
OF THE | NVENTI ON A conventional circular knitting machi ne mainly
includes a circular cylinder to hold a plurality of vertical knitting to
needl es and a cir AUCIREUKAR TKNITITINGMA CHINE WITHTATINE of the
circular cylinder. The circular sinker holder holds a plurality of sinkers
novabl e agai nst the circular cylinder gAhgghhi tting needles and sinkers are
respectively pushed by correspondi ng é;rl ving cans to nove alternately to
15knit yarns. I Aty oY l r to inprove quality and touch
feeling of fabrE—]yth‘z)g‘?.Fc,; i N hine with a greater nunber of
knitting needles h been de\{el.o ed,. For in?tan e, V‘02.012?555§1.(%i scl oses a
kni tting machi ne witf aPHSSALgANYENtION THAIRIeLO0 a 2nePldFE #Hol BBITHRE hol d a
plurality of needles which cap be driven to ve alternate]y and axially
al ong the néedl@aﬁ]@l%ﬁpdaﬂ%lftbpwgéﬁi)s@rﬂr@ @iié‘lﬁh%gﬁ@é@ H3€ dRIthhe needl e
hol der. Through a drawi ng notion of the alternate novenents, the needle tip
and a portion dinegadlge.stein are drawn fromone end of the needl e hol der
so that the knitted |oop previously forned drops to the needl e stemor one
or nore yarns BAQ@KGROUNDoO¥e THE INVGENTIOMNedi ng spot or a yarn
gui de port. Through a retracting notion of the alternate novenents, the
needl e together wAhcdieemgethe ditdulakekgtihachettHiaet hmiahd iekltdes needl e
hol der to forma new knitting | oop and al so rel ease the previously forned
kni tting | oop taod‘iPélﬁ]lta'r“%Pr‘li@ﬁi@rt @seham-an@uﬁn? W NRGERA SEhififgides a
channel to performthe knftting operation that 1§ adjacent to the one end
of the needhe holdgrs ant@ o i dedAachanngler! ogates | hex@ane dhet ygen t he
q 0 e ho

needl e hol der an e one end e nee der. The channel for the
knitting operati.on i s engageabl.e by.a need| e. defii ne i.th the, inlet
Which 19 arr ect b uBlEIE S odhsi HitHEF ReT BB o T e bl d6kehg
contact zone for knitti during.the.retractin tion.15 gf the needl e,
The nunber of g’rﬂal&rith&lggr?aﬁhé‘iagltysofégékfirﬁdﬁot%ﬁgﬁe&gaﬂﬂ%t &F’Pdﬁhréq af or
perform ng the knitting operation. In the conventional circular_knitting
machine, in or ¢¥lINGET| To& mttsmgkaﬁed&%ta@ahiSkaﬁrbs/ear}eorrpﬁnﬁmwpyy and
reciprocally, aside fromproviding a plurality of housing slots on the
circul ar si nkempusiiedebyt cotrelspondengi didging admas dior e atternately &0 so has
a plurality of holding slots to allow the noses of the sinkers to extend

t owar ds t hesknikrdtit ygrpesi ti on above. In the aforesaid circular knitting
machine with a greater nunber of knitting needles, when the nunber of the

?ﬁed:(es i ncreases, InyetBAt Wy &drdNcih haidegerto tipreed! gaality shndetsucland the
I CKNess

feeling of fabric, a circular knitting machine with a greater
number of knitting needles has been developed. For instance,
W02012055591 discloses a knitting machine with a high
20 gauge that includes a needle holder to hold a plurality of
needles which can be driven to move alternately and axially
along the needle holder, and a mechanism to guide the needles
on the needle holder. Through a drawing motion of the
alternate movements, the needle tip and a portion of needle

25 stem are drawn from one end of the needle holder so that the



of he needl es and sinkers have to be shrunk. As a result, the distance

bet ween the holding slots for holding the sinkers on the circular cylinder
al so nust be reduced. To accommpbdate to the techni que of greater nunber of
knitting needles, ii is quite difficult to fabricate a greater nunber of
narrow hol ding slots on the nmetallic circular cylinder, and production
yield is |ower lasitiwal |looybp?@Vﬁfusl?Sfdﬂiﬁedidi@p§ tof tied regedlienseant agt Wi th
the inner walls of the holding slots due to small tol erances, during

knitting operatji f | I Tkl Wi fed tohg {hi hpkers
are easily damat(lélgéd1 dgr dfﬁo?%ﬁ%éﬁg I!tﬁo hi gﬁgt }(fa@nper ature fr?gitﬁr?gﬁ.éd% s the
damaged si nkers v 0 renlac fr . I Sl [ o) Lnhg and
costlly. - o THOORa YATEGRr Py SRR e gt Snd: et 8 Yk

t hi nner sinkers,, the sinkers have tao be i gned..preci.sely with 15 the

hol di ng slots ot t¢HEME| MEAYEIReRtsy | ePGSaLe ggggﬂge_r ?ﬁ %\esge%%%itﬂ@s a | ot
of tinme. In the event thaf an error_t s place in e assenbly and

instal | ati o, eX€r aettra%ecgﬁe the snds ngﬁﬁn etlBOtijc}rt He 18 fINeind
installation anew. Al this nakes i nEr oving the productjon efficiency of
the circul ar 20kigting heppreastd aésaiinchedse sherpieyipusliofonmed kaittvng
difficult. SUMVARY OF THE | NVENTI ON The primary object of the present
invention is tdoop vio t kaitpingh| dnemf togethenvehbe ogalidong cuhach&mismi ng

machine with a greater nunber of needles that has to fabricate a greater

nunber of narrawchoedes ng daeire]loto tperforme tharkeittingd@pdratioes that iis
difficulty in assenbly and installation and knitting of fabric. To achieve

the foregoi ng oljjaeknt e tRCIRRY drityedf itBe neRdd¥i Hebdér Grdua aglidpi tting
machine with a fi'ne gauge that includes a circular cylinder and a sinker

hol der a””;i]'o?” Léeﬂﬁﬁg@ego&legnirp‘ﬁg?gnéi B’@tv%eﬁ ﬁﬁe%é?éﬂeaho%lb'f ’hqﬁf thdhe

circular cylin needl e Ing surface, a plurality of knitting

needl es | ocat ed lL.e ' f a i.n al | el
with the axi al %ﬁ‘?e‘%&?o&f}g Ct Hgggﬂ‘lr ggflgtéli‘cﬁ%gfe}?alﬁ%élngggdtaet é‘}ﬁg‘?@éy and
an annul ar top surface corresponding to the, knitti need| nd.formng a
bendi ng angl e dYRFHHSION A2 eﬁ‘@é‘@le@%hﬁl%}f ﬁgn%‘iﬂllea%a d?‘%én% rﬂéﬁfl ﬁ'{ﬁ b%lr%thas a
plurality of retaining slots o hol pluraljty _of sinkers thereipn. Each
|'s sinker has awgn&aés @9@3 AV nﬁleeél'@éS‘éi@t QE&L‘G F?%&r{q h@tl]gﬂ' &Beedge at
t he same el evation to the annul ar tOE surface and | ocated above the annul ar
top surface, argstingoepntastrzagensyekniitmeduwingdde reisantnghpmtion
knitting needles. Each retaining slot has a | eaning surface in contact with

the slide ddge afotht lmyedlee Bhakenmbernof ¢heostaddschamnelsnid dess thasur f ace
to proceed a | oop form ng novenent. Each knitting needle is forned at a

t hi ckness bet wagat @ flth eaclilafnSiinforTperfoirnkiar itee kaitrat apeaatibnckness
between 0.1 and 0. 15mm In one enbodi ment the circular cylinder includes a

gap 25 formed bet wgefRhkhCopyeiBAk] {I8IAR K At Fivpand HingYrihageder to | N
anot her enbodi ment the | eaning surface is fornmed at an el evati on higher

th that of t . - | h
kn??ti ng ngedl gﬁlﬁﬁnﬁi@ﬁlﬁl@} ﬁi‘ﬁ’f&?ﬁ}y Tn}ko@ hiz8R IW%n%"Peg.fi??B@élle €

and sinker are space om each ot her’ at a tance’t anged
5B Rom providing a plurality of housing slots on the

fromO0.09mMmto
20 circular sinker holder to hold the sinkers, the circular cylinder

also has a plurality of holding slots to allow the noses of the

sinkers to extend towards the knitting position above. In the

aforesaid circular knitting machine with a greater number of

knitting needles, when the number of the needles increases,

25 the distance between the needles or sinkers, and the thickness



In yet anot her enbodi ment the needle holding surface includes a plurality
of wedge slots parallel with the axial direction of the circular cylinder,
a plurality of spacers each being |ocated in one wedge slot and a plurality
of spaces each 0 being fornmed between two nei ghboring spacers to hold one
knitting needl e. I n yet another enbodi nent the needl e hol ding surface
hol ds t he kni t tohtheerdiddss iamdasjnkdraplosesd toebeahranka Asnsireyultanged from
40 to 80 pieces per inch. 15In yet another enbodi nent the bending angle is

90 degrees. diRtaede deohveen SHDODIabN stoeh for Muddingahedsilarki &t
t hi ckness zone and a second thi ckness zone which is forned at thickness

greater than t i i i odi nment
the first thi clt}?;ltgsg&gggg ‘F%ﬁfigggt%%&gfﬁ%nggggg}ﬁggi Eo\éﬁégﬁﬂﬁﬁgagltﬁggr, and

t he second thi e i I {d on:.of i nker.. B se the
ci'rout ar ki tti 08 parmageaT Bhefeh iibb8R doSitting HEed e i T n
slots on the cir.cul ar Id nder, 25 danmage of .t he sinkers caused hi gh
Lenper at ur o f r 1T SHI B faREGale & EReA Bpdrambsh hRapo W aaidae skus: ne
i fespan of the siﬂkers@i?n be p{ol onﬁeg. Moreover, tjnme and process for
assenbly and i i3 &Nf anFtnligrcirRBlan axdp e&r%ﬂ@r@&ﬁ%tma& L IPrQWEEL i on
efficiency of the circular knitting machine with 5 greater nunber of

needl es i nprovexs Well.aNtpreoyier, aﬁé%@o‘smmrs)fofﬁm agenieceniact! vithedhat t he
same el evation, hence the structural strength of the thinner sinkers also
i ncreases. inherfwabdgafnthe heldwg shsatits to snzdll dbj earsest ehtrimgs and

advant ages of the invention will be nore readily apparent fromthe

fol | ow ng det ailkreidtidgsopepitiom.ofhecbiroubseckditting macinrgnte thinhee
acconpanyi ng drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS FIG | is a

fragment aryopersarerd varyi evisefy anagnRedd msyt dbféhfiedi rgybartknhighng
machine with the fine gauge of “the invention.
temperature friction. Thus the damaged sinkers have to be
replaced frequently. This is time consuming and costly.
On the other hand, during assembly and installation of the
thinner sinkers, the sinkers have to be aligned precisely with
15 the holding slots of the circular cylinder one by one. This also
requires a lot of time. In the event that an error takes place in
the assembly and installation, extra time and efforts are
needed to do the assembly and installation anew. All this
makes improving the production efficiency of the circular
20 knitting machine with greater number of needles more

difficult.
SUMMARY OF THE INVENTION

The primary object of the present invention is to solve the
problem of the conventional circular knitting machine with a

25 greater number of needles that has to fabricate a greater



FIG 2 is a fragnentary plane view o an enbodi nent of the circular
knitting machine with the .fine gauge of the invention. FIG3 is a
fragnentary cross section of an enbodi ment of the circular knitting machine
with the fine gauge of the invention. 20 FIG 4 is a schematic view of

anot her enbodi ment of a sinker according to the invention. DETAI LED

DESCRI PTI ON OF nifiihRREGERRBrkowEVRIIMENSISts on the Riraslarr efeinde? fGS. 1,

2 and 3, the present invention 25 ains to provide a circular knitting
machine with a i t: N hHC N | ed
al ong an axi al ! F?g[cﬁfggﬁ‘kcglﬁg 151 é?%?%%hgefrﬂgéngﬁnu gﬁpy&?gga egron an
outer side of tfhﬁ circular cylinder 10. The circular cylinder 10 has a
needl e hol di ng 8iff%ce 11 forned on an outer side thereof, a plurality of
knitting needl es | ocated o tt}\e need| e hol di ng,surface F’LL and .arranged
in parallel with th® a8&REV&;t CEQE QBISCE; B ACESRE NP o nove
alternately, and an _annul ar top 1s(urface 13 correspondi to the knitting
needl es 12" and Aroviflag & Weediatgkatging Mmaghime tWithe 21 0lTHe A H NG ng
surface 11. In this enbodinent, the annular top surface 13 is perpendicul ar
to the needl e Hoktides suréiaculan cylinden rmdendiingeanhodder i anwolarbyr ees.
In order to facilitate snooth alternate novenent of the knitting needles 12
on the needl e Hokdied csunhaceterlsidehef ntbedtechbdrdcybinslerf ddee tircdara 15
plurality of wedge slots 111 in parallel with the axial direction A of the
circular cylindgflid@e@hiad & mécdlal hbydiefy spafryes d Plueality hef kaifiehg in one
wedge slot 111, "and a plurality of spaces 113 each being forned between two

nei ghbori ng Spgfefj‘e;cgeﬁécagedwhﬂtl?@%ééqné?idlaiﬂg%dir@aé@-an%pabﬁrﬁg'e&% hol der

20 includes a [Tty of retaining slots and a plurality of sinkers

22 each bei,ng ' r I 21, I 2 i de
edge 221 atllat hg?%%y[egm%gh &%&3&?%‘%@69@ 8??@6%?&%‘?%% '[%P{Zﬁg%dzéedge
221 at the same_elevation to the.annul ar 10 u - form ng
nose 223 movablBOXE BRLHARIY Wit 4thangmlet feﬂé %@%ﬁ%%%ﬁgsé‘gﬁgﬁgg&&de
portion coupled wijh, a drivi cam (not shown .in t.he draw ngs). to push the
si nker 22 to prh etﬁltélng)éﬁeﬁg?% EBaL 2 hq{l(ilﬁigsagg#%cﬂgg‘%ﬁﬁ tﬁﬂe gui de
portion includes a guide slot 224 to _hold, the gri%i ng cam ? first

butting edge 228adet heldimgisusfane. 2Phecpigeer; Bosper diageaop un?él%eg

form ng nose 223, and a second butting edge 226 in the guide slot 224 at
anot her si de opetsiniagt slatsetdi hold bait plurgligsigef2emkemepheteandrEechg cam
pushes the first butting edge 225, the sinker 22 is noved towards the

annul ar topssurdiaker 1dis whelide hedgk,i ui meveaneptsdee ektesdodrfdohutheng edge
226, the sinker 22 is noved away fromthe annular top surface 13, thus the

| oop form ng nypd@Rdglesaf BHeé88md Bleadddidh as, thiehennelai ropeusfaie 24dof the
si nker hol der 20 also"has a |l eaning surface 211 in contact with the slide

edge 221 10 a l|3¢aidle dbove s AP SrFAde | pld Pig6pedotiinboop

form ng novenent. reduce friction o r 22 during the | oop
f i i t ; . F )
eyt naer 10 furtost PRESRE Bp PR LT Bt R A nckOfe s ERtR

retaining slot has a leaning surface in contact with the slide

20 edge to allow the sinker to move towards the annular top

surface to proceed a loop forming movement. Each knitting

needle is formed at a thickness between 0.15 and 0.3mm. The
sinker is formed at a thickness between 0.1 and 0.15mm.

In one embodiment the circular cylinder includes a gap

25 formed between the movement edge and annular top surface.



20 novenent edge 222 and annul ar top surface 13, thereby the sinker 22 is
not in direct contact with the annular top surface 13. Mreover, in the

si nker hol der 20, the leaning surface 211 is fornmed at an el evati on higher
than that of the annular top surface 13 so that when the sinker 22 is in
the | oop form ng novenent the probability of inpacting the annular top

surface 13 by thelnmauetieant cadgrlidzént tiad 1ésnihgr serfage ishforsned #l &vati on
as the slide edge 221 can be reduced. Take a circular knitting nmachi ne

with a base fordmdaﬁbnahggtﬁamh HatIF tHChaAudS B5p sypfdee. The needl e
hol ding _ surface 11 holds the knitting needles 12 in a juxtaposed manner

e bt SHLIAD LG e Y el o
o, the ket s 82 b HORER RS RED LA ARSI R A oLk
(mn) Sinke% tQBq&Qﬁﬁgn£tntn) Di stance between theneedl e

In yet another embodiment the needle holding surface
includes a plurality of wedge slots parallel with the axial
direction of the circular cylinder, a plurality of spacers each
being located in one wedge slot and a plurality of spaces each

10 being formed between two neighboring spacers to hold one
knitting needle.

In yet another embodiment the needle holding surface
holds the knitting needles in a juxtaposed manner at a density
ranged from 40 to 80 pieces per inch.

15 In yet another embodiment the bending angle is 90
degrees.

In yet another embodiment each sinker includes a first
thickness zone and a second thickness zone which is formed at
a thickness greater than that of the first thickness zone.

20 In yet another embodiment the first thickness zone is
located at an upper portion of the sinker, and the second
thickness zone is at a lower portion of the sinker.

Because the circular knitting machine of the invention
does not need to add holding slots on the circular cylinder,

25 damage of the sinkers caused by high temperature friction



andsi nker Total needl e nunber 40 0.3 0.15 0.09 3768 42 0.3 0.15 0.075

during knitting operation can be reduced, and the lifespan of

the sinkers can be prolonged. Moreover, time and process for

assembly and installation of the sinkers are greatly reduced.

Production efficiency of the circular knitting machine with

5 greater number of needles improves. In addition, the bottom

of the sinkers is formed at the same elevation, hence the
structural strength of the thinner sinkers also increases.

The foregoing, as well as additional objects, features and

advantages of the invention will be more readily apparent

10 from the following detailed description, which proceeds with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a fragmentary perspective view of an embodiment of

the circular knitting machine with the fine gauge of the
15 invention.

FIG. 2 is a fragmentary plane view of an embodiment of the

circular knitting machine with the fine gauge of the invention.

FIG. 3 is a fragmentary cross section of an embodiment of the

circular knitting machine with the fine gauge of the invention.
20 FIG. 4 is a schematic view of another embodiment of a sinker

according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

Please refer to FIGS. 1, 2 and 3, the present invention

25 aims to provide a circular knitting machine with a fine gauge



. 3960 44 0.26 0.12 0.095 4140 46 0,26 0.12 0.085 4332 48 0.26 0.12 0.07
4512 50

that includes a circular cylinder 10 installed along an axial
direction A and a sinker holder 20 annularly located on an
outer side of the circular cylinder 10. The circular cylinder 10
has a needle holding surface 11 formed on an outer side
5 thereof, a plurality of knitting needles 12 located on the
needle holding surface 11 and arranged in parallel with the
axial direction A of the circular cylinder 10 to move
alternately, and an annular top surface 13 corresponding to the
knitting needles 12 and forming a bending angle a against the

10 needle holding surface 11. In this embodiment, the annular top
surface 13 is perpendicular to the needle holding surface 11,
i.e. the bending angle o is 90 degrees. In order to facilitate
smooth alternate movement of the knitting needles 12 on the
needle holding surface 11, the needle holding surface 11 has a

15 plurality of wedge slots 111 in parallel with the axial direction
A of the circular cylinder 10 and a plufality of spacers 112
each being held in one wedge slot 111, and a plurality of
spaces 113 each being formed between two neighboring
spacers 112 to hold one knitting needle 12.

20 The sinker holder 20 includes a plurality of retaining slots
21 and a plurality of sinkers 22 each being held in one
retaining slot 21. Each sinker 22 has a slide edge 221 at the
bottom, a movement edge 222 extended from the slide edge
221 at the same elevation to the annular top surface 13, a loop

25 forming nose 223 movable alternately with the knitting needle



0.26 0.12 0,06 4704 52 0.21. 0.12 0.075 4896 54 0.21 0.12 0.065 5088 560. 21
0.12 0.06

12, and a guide portion coupled with a driving cam (not
shown in the drawings) to push the sinker 22 to proceed a loop
forming movement. In this embodiment, the guide portion
includes a guide slot 224 to hold the driving cam, a first

5 butting edge 225 in the guide slot 224 close to one side of the
loop forming nose 223, and a second butting edge 226 in the
guide slot 224 at another side opposite to the first butting edge
225. When the driving cam pushes the first butting edge 225,
the sinker 22 is moved towards the annular top surface 13;

10 when the driving cam pushes the second butting edge 226, the
sinker 22 is moved away from the annular top surface 13, thus
the loop forming movement is formed. In addition, the
retaining slot 21 of the sinker holder 20 also has a leaning
surface 211 in contact with the slide edge 221 to allow the

15 sinker 22 to move steadily to proceed the loop forming
movement.

To reduce friction of the sinker 22 during the loop forming
movement, in another embodiment of the invention, the
circular cylinder 10 further has a gap 14 formed between the

20 movement edge 222 and annular top surface 13, thereby the
sinker 22 is not in direct contact with the annular top surface
13. Moreover, in the sinker holder 20, the leaning surface 211
is formed at an elevation higher than that of the annular top
surface 13 so that when the sinker 22 is in the loop forming

25 movement the probability of impacting the annular top surface



5280 58 0.21 0.12 0.05 5472 60 0.21 0.12 0.045 5640 62 0,18 0.1 0.06

13 by the movement edge 222 that is formed at the same
elevation as the slide edge 221 can be reduced.
Take a circular knitting machine with a base formed at a
diameter of 30 inches as an example. The needle holding
5 surface 11 holds the knitting needles 12 in a juxtaposed
manner at a density from 40 to 80 pieces per inch.
Relationship between different numbers and thicknesses of the
knitting needles 12, different thicknesses of the sinkers 22 and
distances between the knitting needles 12 and sinkers 22 is

10 shown in the table below:

Needle Needle Sinker Distance Total
Number thickness thickness between needle
per inch (mm) (mm) the needle [ number

and sinker

(mm)
40 0.3 0.15 0.09 3768
42 0.3 0.15 0.075 3960
44 0.26 0.12 0.095 4140
46 0.26 0.12 0.085 4332
43 0.26 0.12 0.07 4512
50 0.26 0.12 0.06 4704
59 0.21 0.12 0.075 4896
54 0.21 0.12 0.065 5088

56 0.21 0.12 0.06 5280




5837 64 0.18 0.1 0.055 6000 66 0.18 0.1 0.0556000 68 0.18 0,1 0.045 6408 70
0.18

58 0.21 0.12 0.05 5472
60 0.21 0.12 0.045 5640
62 0.18 0.1 0.06 5832
64 0.18 0.1 0.055 6000
66 0.18 0.1 0.055 6000
68 0.18 0.1 0.045 6408
70 0.18 0.1 0.04 6588
79 0.18 0.1 0.035 6768
74 0.18 0.1 0.03 6960
76 0.15 0.1 0.04 7128
78 0.15 0.1 0.035 7344
80 0.15 0.1 0.03 7488

Based on the table above, it can be seen that the thickness
of the knitting needles 12 is ranged from 0.15 to 0.3mm, the
thickness of tﬁe sinkers 22 is ranged from 0.1 to O.lSnim, and

5 the distance between the knitting needles 12 and sinkers 22 is
ranged from 0.09 to 0.03mm.

In this embodiment, the sinker 22 can be formed at one
thickness, or two different thicknesses. FIG. 4 illustrates
another embodiment in which the sinker 22 has a first

10 thickness zone 227 and a second thickness zone 228 formed at
a greater thickness than the first thickness zone 227. The first
thickness zone 227 is located at an upper portion of the sinker

22, and the second thickness zone 228 is at a lower portion of

10



0.1 0.04 6588 / 0.18 0.1 0.035 6768 74 0.18 0.1 0.03 6960 76 0. 15 Oi

10

15

20

the sinker 22.

As a conclusion, the invention eliminates the holding slots
provided above the circular cylinder for holding the sinkers in
the circular knitting machine with the high gauge. Hence
damage of the sinkers on the circular knitting machine with a
greater number of knitting needles due to high temperature
friction can be avoided. Moreover, the slide edge of the sinker
in the retaining slot of the sinker holder and movement edge
extended towards the annular top surface are formed at the
same elevation, hence total structural strength of the thinner
sinker increases. As a result, the lifespan of the sinkers is
longer, and time and process for assembly and installation of
the circular knitting machine with a greater number of knitting
needles can be reduced.

While the preferred embodiments of the invention have been
set forth for the purpose of disclosure, they are not the limitations of
the invention, modifications of the disclosed embodiments of the
invention as well as other embodiments thereof may occur to those
skilled in the art. Accordingly, the appended claims are intended to
cover all embodiments which do not depart from the spirit and

scope of the invention.

11
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7128 78 0.1 0.1 0.035 7344 80 0.15 0.1 0.03 7488

Based on the table

above, it can be seen that the thickness of the knitting needles 12 is
ranged fromO0.15 to 0.3mm the thickness of the sinkers 22 is ranged from
0.1 to 0.15mm and the distance between the knitting needles 12 and sinkers

22 is ranged fromO0.09 to 0.03 mm In this enbodi nent,
fornmed at one tWigktnieGlainted iz di fferent thi cknesses.

t he sinker 22 can be
FIG 4 illustrates

10

15

20

25

1. A circular knitting machine with a fine gauge, comprising:

a circular cylinder including a needle holding surface, a
plurality of knitting needles located on the needle holding
surface and arranged in parallel with an axial direction of the
circular cylinder to move alternately, and an annular top
surface corresponding to the plurality of the knitting needles
and forming a bending angle against the needle holding
surface; and

a sinker holder which is located annularly on an outer
side of the circular cylinder and includes a plurality of
retaining slots and a plurality of sinkers each being held in
one of the plurality of retaining slots, each of the plurality of
sinkers including a slide edge, 2a movement edge extended at a
same elevation from the slide edge to the annular top surface
and located above the annular top surface, and a loop forming
nose located between two neighboring knitting needles, each
of the plurality of retaining slots including a leaning surface
in contact with the slide edge to allow the sinker to move
towards the annular top surface to proceed a loop forming
movement;

wherein each of the plurality of knitting needles is
formed at a thickness ranged from 0.15mm to 0.3mm and each
of the plurality of sinkers is formed at a thickness ranged from

0.1mm to 0.15mm.

12



anot her enbodi nent in which the sinker 22 has a first 10 thickness zone 227
and a second thickness zone 228 forned at a greater thickness than the
first thickness zone 227. The first thickness zone 227 is |ocated at an
upper portion of the sinker 22, and the second thickness zone 228 is at a

| oner portion of the sinker 22. As a conclusion, the invention

elimnates the holthédcigtalar Krmiviidgd nedbelvieet ef wlaul dr, eythéredar ther
hol ding the sinkers in the circular knitting machine with the hi gh gauge.

Hence damage ofcit-Bg]a3 NkelindeRr tHRI1GHESU! AT oY t tfbhgheMRC iet® ol htRe gr €at er
nunber of knitting needles due to high tenperature friction can be avoi ded.

Mor eover, the i t i i (]! I t he si nker
hol der and mvzlar?gg’?ng%g‘gegé?grﬁﬁ %Egl\?/aerrddsh(?ﬁ%é ghﬁaﬁgfg?ggﬁggg ea'ce are
fornmed at the me el evatiqn.. hence | s al; s i t he

t hi nner si nker ]?'niﬁé%s@gpug%r j(qlggﬂgt ,m:%ﬂiﬁﬁe_ éf;;éﬁ%ﬁ’%] tlhe%ﬁ%%éﬁs%g

| onger, and ti and process .for assenbly and install.ation,of the ci.rcular
kni tting machi ﬁga\m% ST ?%%tlér{;q{@ﬁ%‘zratognk%ietvlaitlﬁﬁl it Féghéélnh%%t Plduced.
15Whil e the preferred enbodi nents of the invention have been set forth for
the purpose of thiesenmelardon sesfagee not the linitati ons of the invention,
modi fications of the disclosed enbodi nents of the invention as well as

ot her enbodi nernd.s Ther eotuhary lotittingt enadlosee ki |dleemi rl .t reherain the

Accordingly, the appended clains are intended to 20 cover all enbodi nents

whi ch do not depaittinkr needleandi thiet sarkkrsasepspated Heoimeaohi other Mhat i s
Clained is: 1. Acircular knitting machine with a tine gauge, conpri sing;

a circular cylidideinédehngdeadremnOId@niabd). 03 ui.f ace, a plurality of
knitting needles | ocated on the needl e hol ding surface and arranged in

parallel wiph an axal colest 11aMitAhet BRaChid! Gf Quliinnder WRefENe the

alternately, and an annul ar top sur 1gace. corresponding to the plurality of
(e kot g e, B4R e PRS2SR DgaBEedl o i no
parallel with the axial direction of the circular cylinder, a
plurality of spacers each being located in one of the plurality
of wedge slots, and a plurality of spaces each being formed
15 between two neighboring spacers to hold one knitting needle.
6. The circular knitting machine of claim 1, wherein the
needle holding surface holds the plurality of knitting needles
in a juxtaposed manner at a density ranged from 40 to 80
pieces per inch.
20 7. The circular knitting machine of claim 1, wherein the
bending angle is 90 degrees.
8. The circular knitting machine of claim 1, wherein the sinker
includes a first thickness zone and a second thickness zone

formed at a thickness greater than that of the first thickness

25 zone.
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side of the circular cylinder and includes a plurality of retaining slots
and a plurality of sinkers each being held in one of the plurality of
retaining slots, each of the plurality of sinkers including a slide edge, a
novenent edge extended at a 15 same elevation fromthe slide edge to the
annul ar top surface and | ocated above the annular top surface, and a | oop
form ng nose | craTad Getubankhiwinegideinanofkdiaim 8g wieedliasthedbtztof the
plurality of retaining slots including a |leaning surface in contact with

the slide edge th?cﬂé%%ﬁ? 181198t GLTRY BpPRr ORIG? ofAALTHA! ak@p

surface to procee orm ng novenent, erein each of

plurality of knitti [ S j r 2d_f . 15rnm
Fo"0-arm and oAtk SYOE TH e o087 IS, Kpafed Aoy 13RS BE0n SEPRE. S
ranged from 25 O.%nn1to 0. 15nm 2. The circular knitting machine of claim
1, wherein the BPFEN ar cylinder includes a gap fornmed between the novenent
edge of the sinker and the annular top surface. 3. The circular knitting
machi ne of €laiml. wherein the | eaning surface is fornmed at an el evation

hi gher than that of the annular top surface. 4, The circular knitting
machi ne of claim1l, wherein the knitting needl e and the sinker are spaced
fromeach other at a distance ranged fromO0.09mmto 0.03mm 10 5. The
circular knitting machine of claim1, wherein the needl e hol ding surface
includes a plurality of wedge slots parallel with the axial direction of
the circular cylinder, a plurality of spacers each being |ocated in one of
the plurality of wedge slots, and a plurality of spaces each being forned
15 between two nei ghboring spacers to hold one knitting needle. 6. The
circular knitting machine of claim1, wherein the needle holding surface

hol ds the plurality of knitting needles in a juxtaposed nmanner at a density
ranged from40 to 80 pieces per inch. 20 7. The circular knitting machine
of claim1l, wherein the bending angle is 90 degrees. 8. The circul ar
knitting machine of claim1, wherein the sinker includes a first thickness
zone and a second thickness zone forned at a thickness greater than that of
the first thickness zone. 9. The circular knitting machi ne of claimS8,
wherein the first thickness zone is |ocated at an upper portion of the

si nker and the second thickness zone is |ocated at a | ower portion of the

si nker.



