1 DESCRI PTI O\ ~ NEEDLE SELECTOR FOR KNI TTI NG MACHI NE, AND NEEDLE
SELECTI NG MODULE FI NGER 5 TECHNI CAL FI ELD The 'pr esent | ates to
a needle selector for a knitting nachine and, nore p mmmmmmmw“ to a
needl e sel ection finger formed by conbining a plurality o nbers, and
needl e selector for a 10 knitting nmachi ne which uses it. A%OJND ART In
a knitting machine such as a circular knitting machine or weft knitting

machi ne, vertical notions of 15 the working needl e ar t he
basis of a knitting procedure stored in a storage suchjmmmm |mw d| sk,
to knit a fabric of a desired knit DBRCRIBTIONari ous types .Qf.need

sel ectors are used for selecting the vertical notions of the mnrklng

needl e. 20 Before descNEBPhE ERBEQESH| EOBeKHETBEINGCMBEAING, to the present
i nvention, the outline of needle selection in a knitting machine will be

expl ai ned with referendd® JEERE SHIACTING MARY ¥adHi chematically
illustrated in Figs. 4A to 4C

5 TECHNICAL FIELD
The present invention relates to a needle
selector for a knitting machine and, more particularly,
to a needle selection finger formed by combining a
plurality of members, and a needle selector for a

10 knitting machine which uses it.

BACKGROUND ART
In a knitting machine such as a circular knitting

machine or weft knitting machine, vertical motions of

15 the working needle are selected on the basis of a
knitting procedure stored in a storage such as a floppy
disk, to knit a fabric of a desired knit texture.
Various types of needle selectors are used for
selecting the vertical motions of the working needle.

20 Before describing the needle selector according
to the present invention, the outline of needle
selection in a knitting machine will be explained with
reference to a circular knitting machine schematically
illustrated in Figs. 4A to 4C.

25 Fig. 4A is a schematic perspective view for
explaining the basic knitting mechanism of a circular

knitting machine. As illustrated in Fig. 4A, the



25 Fig. 4Ais a schematic perspective view for explaining the basic
knitting nmechanismof a circular knitting machine. As illustrated in Fig.
4A, the 2 circular knitting nmachine has a knitting cylinder 1 rotatable in
the direction indicated by an arrow A. A plurality of vertical grooves
(not shown) are formed in the outer surface of the knitting cylinder 1
along its 5 longitudinal axis. Wrking needles 2 are arranged slidably in
the vertical grooves. Usually, needle selection jacks 12 are arranged
under the working needles 2 to be able to abut against the | ower parts of
t he wor ki ng needtgsaz. kAityingdescabaperasam kasetdbgq ctDingestati onarily
arranged under the knitting cylinder 1. A plurality of raising cans 15
Wi t h predet er pbhetlashapts fthe diraogednoindheatppebypantaofovhk. can base
15a at predetermned intervals. The basic principle of knitting will be
briefly 15 deturabety wheneehibahogkdoyeneéupe showni hereofarheg iknitting
cylinder 1 is thrust upward by the corresgondlng rai sing cam 15 t hrough
the needl e skhecenbprjaekfage pf phej kit %%nwhén%ﬁef alpnacétsof the

knitting cylinder 1. Ayarn 5 fed fron1alé§rn 20 bobbin 6 is supplied to
t he hook tiheng%péwﬁ%gaxe\srk.wwéw SAlehs & ATHFESFArn | oop.

e e oL Ag el bl sl el PO, B, know IREIE A1t Show.

so one stitch®

selection jacks 12 are arranged under the working
needles 2 to be able to abut against the lower parts of
the working needles 2. A cylinder-shaped cam base 15a
10 is stationarily arranged under the knitting cylinder 1.
A plurality of raising cams 15 with predetermined
shapes are arranged on the upper part of the cam base
15a at predetermined intervals.
The basic principle of knitting will be briefly
15 described. When each working needle 2 on the rotating
knitting cylinder 1 is thrust upward by the
corresponding raising cam 15 through the needle
selection jack 12, it projects from the upper surface
of the knitting cylinder 1. A yarn 5 fed from a yarn
20 bobbin 6 is supplied to the hook of the projecting
working needle 2, thus forming a yarn loop. Then, the
working needle 2 is lowered by a known mechanism (not
shown), so one stitch is formed. Therefore, control
operation of forming a stitch by selecting whether
25 vertical motion is to be applied to the working needle
2, or allowing advance to the next knitting step

without forming a stitch can be performed. As a result,



operation of formng a stitch by selecting whether 25 vertical notion is to
be applied to the working needle 2, or allow ng advance to the next
knitting step wthout formng a stitch can be perforned. As a result, 3 a
desired fabric can be knitted. In order 30 provide such notions to the
wor ki ng needles, in the knitting machine, the needle selection jacks 12
are usually arranged in contact with the |Iower parts of the working 5
needl es 2. The vertical notions of the working needles are controlled, by
selectively engaging the needle selection jacks 12 and raising cans 15, by
using a need edsel Bed of aldy; i Operatbanckrait tde, basi srakeri nbopretiide from a
controller 4 with a built-in storage 10 that stores a knitting procedure.
Next, a case sunet enot porez osd edie ivobadienerdleuseich ashaededite iged ecti on
means will be described with reference to Figs. 4B and 4C which show t he
rel ati onshi p maenine het worng el eretadleet on ke U4 arg axgyanly acks 12, and
needl e selector 3. Figs. 4B and 4C are schematic views that facilitate
under st andi n@®e¥andrd opere@itrofvitHe thediarae Rt H P i Wi %kase. A
pi ezoel ectric body 7 can be either (iurved as 20. shown in Fig. 45, or curved
as shown Pn AIEARS 4n (ThE VEHLLCRLoMOSERES OF e War KRGWASEF 1Sy, 4B,

depending on how 2 vol 120¢ iiS, BPRILET 18 | lendb {LMIHRS dearc

selection jacks 12 and raising cams 15, by using a

needle selector 3, operating on the basis of

information from a controller 4 with a built-in storage
10 that stores a knitting procedure.

Next, a case wherein piezoelectric bodies are
used as needle selection means will be described with
reference to Figs. 4B and 4C which show the
relationship among the working needles 2, needle

15 selection jacks 12, and needle selector 3. Figs. 4B
and 4C are schematic views that facilitate
understanding of the operation of the needle selection
means with ease.

A piezoelectric body 7 can be either curved as

20 shown in Fig. 4B, or curved as shown in Fig. 4C, in the
direction opposite to that shown in Fig. 4B, depending
on how a voltage is applied to it. A finger 9 is
arranged at the tip of the piezoelectric body 7 to be
linked to it. 1In Figs. 4B and 4C, the piezoelectric

25 Dbody 7, finger 9, and raising cam 15 are positioned
within the surface of the drawing, and the working

needle 2 and needle selection jack 12 move circularly



arranged at the tip of the piezoelectric body 7 to be linked toit. In
Figs. 4B and 4C, the piezoelectric 25 body 7, finger 9, and raising cam 15
are positioned wthin the surface of the drawi ng, and the working needle
2 and needl e selection jack 12 nove circalarly 4 together with the knitting
cylinder 1 (not shown) from the top to the bottomof the surface of the
drawing (or in the reverse direction) . The needle selection jack 12 can
swi ng about a fulcrum 12a as the center. A 5 needle selection butt 13
(upper part) and raising cam butt 14 (lower part) project sideways from
the needl e sgdgstnamn ok ke adonshomy idy Fgser 4B arst 4howihert ddie

pi ezoel ectric body 7 is curved as shown in Fig. 4B, the needl e selection
butt 13 of theheees) eto thsdd@ctommf adke Iunfach gobviese crairey | fothits t he
finger 9. As a result, the needle selection jack 12 is thrust clockw se
about the fulimuphd2eevwerstedieanteron) an@hehaecesilsi 5¢legmiont 0atk of the
needl e selection jack 12 cannot engage with the raising cam 15. 15

Therefore, thb2 reddl S RPWh § alckl A sl 4dta s M tCenfgitar d®by t he
rai sing cam 15, and accordjngly the _working needle 2 is not thrust upward.
Wien the pi eZoRFeE: riel ey g‘ét‘aﬂ':%/eﬂl%e R i3 E TP LHET (R f i nger 9
at its tip does not, hit the 20 needle selection butt 13 of the ,needle
sel ection jackiy® %i %O"Yﬁﬁe%arctr)r R HHTSE tDHEERFS v T L HE KR §3 g
selection jack 12 as shown in Figs. 4B and 4C.
When the piezoelectric body 7 is curved as shown
in Fig. 4B, the needle selection butt 13 of the needle
10 selection jack 12 which moves circularly hits the
finger 9. As a result, the needle selection jack 12 is
thrust clockwise about the fulcrum 12a as the center,
and the raising cam butt 14 of the needle selection
jack 12 cannot engage with the raising cam 15.
15 Therefore, the needle selection jack 12 is not thrust
upward by the raising cam 15, and accordingly the
working needle 2 is not thrust upward.
When the piezoelectric body 7 is curved as shown
in Fig. 4C, the finger 9 at its tip does not hit the
20 needle selection butt 13 of the needle selection jack
12 which moves circularly together with the knitting
cylinder 1. Hence, the needle selection jack 12
remains in the vertical direction, and accordingly the
raising cam butt 14 at the lower end of the needle
25 selection jack 12 engages with the raising cam 15.

Therefore, the needle selection jack 12 is thrust

upward along the inclined surface of the raising cam 15,



cylinder 1. Hence, the needle selection jack 12 remains in the vertical

di recti on,

and accordingly the

rai sing cambutt 14 at the | ower end of the

needl e 25 selection jack 12 engages with the raising cam 15. Therefore,

the needl e selection jack 12 is thrust 5Supward along the inclined surface

of the raising cam15, 5 and accordingly the working needle 2 is al so

thrust upward. A nenber indicated by reference nuneral 25 in Figs.
4C is a finger pivot stopper forned by 5 part of the frame of the needle

sel ector.

4B and

When the position of the nmenber 25 is appropriately determ ned,

the finger 9aedgagesrvinhlyhthrewdrkingl needda Buis adsorshrubty, so the
finger 9 is prevented fromdrifting over contact with the needle sel ection
butt 13. 10 bpwehds nmanner, sel ective engagenent of the needle selection
butt 13 of the needle selection jack 12 with the finger_ 9 _at the tip of
the piezoel ectric Abpepbar éndbrasednbywsekPrgrrgearBedal 028p¥R upwar d

freely as desired and thereby enahles a knit fabric of _15 any
texture to bEiRFit ABFpgd 4CsRSwe LRBIPEI BEVBhsH BPBEFMEBﬁm?HebY

ric b
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pi ezoel e
As shown

the piezoelegggk%iggdgf7tﬂgvhggber 25 is appropriately determined,

10

15

20

25

the finger 9 engages with the needle selection butt 13
reliably, so the finger 9 is prevented from drifting
over contact with the needle selection butt 13.

In this manner, selective engagement of the
needle selection butt 13 of the needle selection jack
12 with the finger 9 at the tip of the piezoelectric
body 47 enables the working needle 2 to move upward
freely as desired and thereby enables a knit fabric of
any desired knit texture to be knit.

Fig. 5 shows the relationship between the
piezoelectric body 7 and finger 9 of this piezoelectric
needle selector 3.

As shown in Fig. 5, the finger 9 is arranged to
be movable relative to the piezoelectric body 7 having
a bimorph piezoelectric element. Power is applied to
the piezoelectric body 7 to actuate the finger 9. This
motion of the finger 9 causes the working needles of
the knitting machine to be selected (more specifically,
via the needle selection jack 12), and knitting of a
fabric with a predetermined knit texture is made

possible. The rear end of the piezoelectric body 7 is

desired knit



a binorph piezoelectric elenent. Power is applied to the piezoelectric
body 7 to actuate the finger 9. This notion of the finger 9 causes the
wor ki ng needl es of the knitting nmachine to be selected (nore specifically,
25 via the needle selection jack 12), angl knitting of a fabric with a
predeterm ned knit texture is made possible. The rear end of the

pi ezoel ectric body 7 is 6 novably supported via a spherical body, i.e., a
rotary body 20, by a support 21 or a concave part 22 of a housing. The
tip of the piezoelectric body 7 is novably linked via a rotary body 16
into a U shapesivdby covepdrtdd ovie a efghiereicdb lasdyg, slid. 17 hertemafter)

at the rear end of the finger 9. The piezoelectric body 7 is arranged with
its predeterrbody 2dsiky on suEpaee her rearoresaiVamitthe?? igpf &f t he

pi ezoel ectric body 7 being pinched by a rotary body 23 rotatably 10 fitted
to a support UHM$ﬁHQheTﬁﬁu§ﬁmg9ﬁA§h§h@W@ZQ¢1ﬁq§ﬁl§,¥Pﬁy flidger 9 is
supported at its internediate portion 9b by a support 10b through a pin
18. Hence, wHERVAIkY plEyRd etid iz HIRLY Bo&kest 1% ddtidwRRG tical ly

o R 1 Soul TEootReTT TR Kef TGRSt o T 18 TR S ihe
Por L1 on 6C. of2 ¥ HEN I TRA S brf Gttt T algh LAY BRSRCSGLLTAr o Suppor
10a swi ngs, q&ﬁdy 7 is arranged with i1ts predetermined position
between the rear end and the tip of the piezoelectric
body 7 being pinched by a rotary body 23 rotatably
10 fitted to a support 24 or the housing.
As shown in Fig. 5, the finger 9 is supported at
its intermediate portion Sb by a support 10b through a
pin 18. Hence, when the piezoelectric body 7 flexes,
its motion vertically moves a rear end (piezoelectric
15 body engaging portion) 9a of the finger 9. As a result,
the finger 9 swings about the pin 18, serving as the
pivot support point of the finger 9, as the center, so
a bar-shaped portion 9C of the finger 9 projecting
through an opening 11 of a support 10a swings, and
20 consequently a tip 9d moves vertically. The vertical
motion of the tip 9d causes the rising motion of the
working needle 2 described above to be selected.
Fig. 6A is a side view of a conventionally known
finger 9, and Fig. 6B is a front view of the same. As
25 shown in Figs. 6A and 6B, the finger 9 is comprised of

a bar-shaped thin elongated member 9c extending from a

butt abutting surface 9d at its tip to reach a central



20 consequently a tip 9d noves vertically. The vertical notion of the tip
9d causes the rising notion of the working needle 2 described above to be
selected. Fig. 6Ais a side view of a conventionally known finger 9, and
Fig. 6Bis a front view of the sane. As 725 shown in Figs. 6A and 6B, the
finger 9 is conprised of a bar-shaped thin el ongated nenber 9c extending
froma butt abutting surface 9d at its tip to reach a central 7 portion 9b
havi ng a pivot support point 18a, and a piezoelectric body engagi ng
portion 9a extending from the central portion 9b in the other direction.
The pivot suppetioRodmthdBind Sa Gt vod anghpart nedirexiBHXlarkd of t he
bar-like thin el ongated nenber. The piezoelectric body engagi ng portion 9a
has a slit lhpiezoebsomnmbdaiedyn eugyameichaggbeon andd Geoferidiengifozoel ectri c
body. As shown in Figs. 6A and 6B, the conventionally 10 known finger 9 is
formed of a nelterceantrahtegrion rYmin tthewthehdiient surf addedd on t he
knitting cylinder-side tip to the &ie;oelectric body engagi ng ortion 9a
of the needl ees&blecteppoqherainipel 8aj e omml kNI URLTL tarel § ifgiger 9, 15
however, change dependi ng, on the type of the knittingwlnachine, the type of

the needl & sePleclp Pardl e Khir €I1WNEH JFENIRF f abBifiec to be knitted by

this knitting, mmehjpe. The, mmnulactyrsy of 408 needls, e spiend o4
accommodate a curved motion end 16 of the piezoelectric
body.

As shown in

Figs. 6A and 6B, the conventionally

10 known finger 9 is formed of a material, integral from

its butt abutting
cylinder-side tip

portion 9a of the

surface 9d on the knitting
to the piezoelectric body engaging

needle selector.

The shape, size, and the like of the finger 9,

15 however, change depending on the type of the knitting

machine, the type of the needle selector, and the knit
texture of the fabric to be knitted by this knitting

machine. The manufacturer of the needle selector for

the knitting machine copes with this situation by

20 preparing very many types of fingers in stock.
In view of this, it has been discussed to form a
predetermined finger in the following manner. The
operatively downstream portions (to be referred to as

finger members in the following description) of fingers

25 which have butt abutting surfaces engageable with the
needle selection jacks of the knitting cylinder and the

operatively upstream portions (to be referred to as



the knitting machine copes with this situation by 20 preparing very many
types of fingers in stock. In view of this, it has been discussed to forma
predeterm ned finger in the follow ng manner. The operatively downstream
portions (to be referred to as finger nenbers in the foll ow ng
description) of fingers 25 which have butt abutting surfaces engageabl e
with the needle selection jacks of the knitting cylinder and the
operatively upstream portions (to be referred to as 8 finger hol ding
menbers in the follow ng description) of the fingers which have the

pi ezoel ect ri cf {roghyr englad gy mendyddOnis ftare tiel Inpeile ded@acitmriar)e of
fabricated by separate manufacturing steps, and are kept in stock. A 5
finger hol di ngherefireye mndviiiciyeravenier rrezosimertoprd diedy ewagirarl and
conbined in accordance with the type of the knitting machine in which the
finger is todetioesl fandiv tieedie latleqteon are ofahtiecattadydy . fabric,
thus formng the predeterm ned finger. This 10 can greatly reduce the

nunber of t heSeBAIALDIMFNHAFEITIRG pEEaRPt 3H ABKECRE fithgdotho Be
Finger o d LN LSt (RRAE Hber TRl RIPHhetth] oct 14 15 recent]y
o, AN el e 0L 08 O £ Wl ey CeE BB L o W
the type of the knitting machine in which the finger is
to be used, and with the knit texture of the target
fabric, thus forming the predetermined finger. This
10 can greatly reduce the number of the types of fingers
to be kept in stock.
A finger (to be referred to as a module finger
hereinafter) which is formed by combining a finger
holding member and finger member to match the object is
15 recently known. An example of the module finger will
be described hereinafter with reference to Figs. 7A and
7B showing perspective views.
A module finger 30a shown in Fig. 7A is comprised
of a finger member 3la and finger holding member 40a.
20 The finger member 3la is comprised of a butt abutting
portion 33a having a butt abutting surface 32a at its
tip, and a support 34a extending like a bar from the
butt abutting portion 33a. The finger holding member
40a has a metal plate slit 44a at its lower part to
25 form a piezoelectric body engaging portion 45a. A
connecting plate 46 is connected to the upper side of

the slit 44a.



A nodul e finger 30a shown in Fig. 7A is conprised of a finger nenber 3la
and finger holding nenber 40a. 20 The finger nmenber 3la is conprised of a
butt abutting portion 33a having a butt abutting surface 32a at its tip,
and a support 34a extending like a bar fgomthe butt abutting portion 33a.
The finger holding nenber 40a has a netal plate slit 44a at its |ower part
to 25 forma piezoelectric body engagi ng portion 45a. A connecting plate
46 is connected to the upper side of the slit 44a. 9 The finger nenber 3la
and finger holding nmenber 40a of the nodule finger 30a shown in Fig. 7A
are connected usi rMmhe fSiyrgehetremiregsidiaafaner fiimgrdowerl ddarg mepfoeithe support
34a of the finger nenber 31a and the 5 connecting plate 46 above the finger
hol di ng menmbetOal0zf tre mdils | §4ngemfad Sheowpposd ieach/ otak® . Namely, a
connecting portion 51 is forned fromthe synthetic resin. The nodul e
finger 30a obtennreted tUsing 2 mtHAEt 1D r&Hidbta P e vt ditdpeed

rotation, since the positional rel ationship between the but butting
surface 32a &l ez pEREY i P DRy %afg‘ir}ﬂfrpd‘?’e\tl"ﬁ?ﬁf 44";]6? 3 I%W

| nor 62508 5 e BRTCE A AR D (00 0b SRt i1 1 g0 T il | sed
of a metal f igggrmanr?géoﬂy 3§Pr§rl1]gbesc§ atné ioaﬁplcysei deeégﬂ Coa‘éher. Namely, a
connecting portion 51 is formed from the synthetic
resin.
The module finger 30a obtained with this method

10 cannot be used for high-speed rotation, since the
positional relationship between the butt abutting
surface 32a and piezoelectric body engaging portion 45a
is low. Furthermore, the complicated manual operation
using the synthetic resin increases the cost.

15 A module finger 30b shown in Fig. 7B is comprised
of a metal finger member 31b substantially identical
with the finger member 3la shown in Fig. 7A, and a
synthetic resin finger holding member 40b. The module
finger shown in Fig. 7B is manufactured in the

20 following manner. More specifically, first, the finger
member 31b is manufactured with high precision by using
a metal material, and is kept in stock. When
fabricating a specific module finger 30b, a finger
member 31b with a structure suitable for the knit

25 texture of the fabric is selected. A mold
corresponding to the structure of the target finger

holding member 40b is loaded in an injection molder,



with the finger nenber 31la shown in Fig. 7A, and a synthetic resin finger
hol di ng nmenber 40b. The nodule finger shown in Fig. 7B is manufactured in
the 20 follow ng manner. More specifically, first, the finger nenber 31b
is manufactured with high precision by aging a netal material, and is kept
in stock. When fabricating a specific nodule finger 30b, a finger nenber
31b with a structure suitable for the knit 25 texture of the fabric is
selected. A nold corresponding to the structure of the target finger
hol di ng menber 40b is |oaded in an injection nolder, 10 and the finger
menber 31b i samd rétgeflimdden menesiet b neda posngednti mt he nold of the
injection nolder. Then, a synthetic resin is injected. The nodul e finger
30b shown i n predeT@minmed pdsitHowbiai el naldcebrdcenigetiemhe above
met hod, has excellent size precision. Regarding the manufacture of the
nodul e fi ngermabder t h&hetpersisyd thetd@ i1e% wpliderinJfrde e operated by a
skilled operator. This increases the cost of the optained dul e, finger.
10 Although a denmanth¢ grodulRdtdRIeT R SR vt 9t h@st“gg}g%bflst he

fingers can be decreased and which can_ . be manufactured to neet the
si tuation 5nas°%?‘?‘§‘é?1$ LR cPCCAr FRTR &1 Fhhg '%b%m)sl{‘%ﬁ\ ?éﬂ N3 fficult to

become  popul 8l . 1Peht L5,8M L0088 00" WG AT L MR AR AR S Y/ e
the module finger 30b, the expensive injection molder
must be operated by a skilled operator. This increases
the cost of the obtained module finger.

10 Although a demand for a module finger with which
the stock of the fingers can be decreased and which can
be manufactured to meet the situation has arisen, such
a module finger is substantially difficult to become
popular.

15 It is an object of the present invention to solve
the problems of the conventionally known module finger
and to provide a new module finger with which fingers
that need to have various types of shapes can be

supplied quickly as required at a low cost.

20
DISCLOSURE OF INVENTION
In order to achieve the above object, a needle
selector for a knitting machine according to the
present invention has the following arrangement.
25 More specifically, there is provided a needle

selector for a knitting machine, in which a plurality

of needle selection jacks each having at least one butt




the problens of the conventionally known nodule finger and to provide a
new nodul e finger with which fingers that need to have various types of
.shapes can be supplied quickly as required at a | ow cost. 20 DI SCLOSURE OF
| NVENTION I n order to achieve the aboveigbject, a needle selector for a
knitting machine according to the present invention has the follow ng
arrangenent. 25 More specifically, there is provided a needle selector for
a knitting machine, in which a plurality of needle selection jacks each
having at | east one butt 11 projecting therefromare swingably fitted in a
plurality of pesiderdng@riaomestidn aro®uWwingibIaceitofed irkrd tting cylinder
such that working needles in contact wth the jacks nove vertically,
characterizedolurdhaty Soff heemneoti b gedEctDricarprisss: sumthde dfi rger for
selectively engaging with the needl e selection jacks of the knitting

machi ne so askiitsimaEcyhindmediech stiaktiorkine kssedias alréanitartrenber
for pivoting the nodule finger on the basis of a predeternlned knitting
10 procedure, W¥¢ha¢hﬁhﬂ%§k$rmﬁyefﬂﬁﬁ?ﬁf%ﬂ¥Y¢uﬁha?ﬁﬁﬁﬁﬁl iy dut t
abutting portion w.th a butt abutting surface at tip thereof, and a

support extendi ng fqﬁﬁnQQﬁQ%ﬁnqe%ﬂﬁqurﬁ?%ﬂﬁ%ﬁ?ﬁ1aaﬂRPUle finger for

selectively engaging with the needle selection jacks of
the knitting machine so as to swing the needle
selection jacks, and a driving member for pivoting the
module finger on the basis of a predetermined knitting
10 procedure,
the module finger having
a finger member having a butt abutting portion
with a butt abutting surface at a tip thereof, and a
support extending from the butt abutting portion, and
15 a finger holding member having a connecting
portion, at one end thereof, where part of the support
of the finger member is mounted so the finger member
can be positioned, an engaging portion, at the other
end thereof, to be engageable with the driving member
20 of the needle selector for the knitting machine, and a
pivot support arranged between the two ends to provide
a module finger pivot support point, and
the finger member and said finger holding member
being combined to each other so that a positioning
25 state obtained by mounting part of the support of the
finger member on the connecting portion of the finger

holding member is maintained.



15 a finger hol ding nmenber having a connecting portion, at one end thereof,
where part of the support of the finger nenber is nounted so the finger
menber can be positioned, an engaging portion, at the other end thereof,
to be engageable with the driving nmenbenr220 of the needle selector for the
knitting machine, and a pivot support arranged between the two ends to
provide a nodule finger pivot support point, and the finger nenber and
said finger holding nmenber being conbined to each other so that a
positioning 25 state obtained by nounting part of the support of the

finger menber on the eAIRCISING AN addfld e ridatgerccdraitigng ontiteer i s
mai ntai ned. 12 A needl e selection nodule finger according to the present

i nventi on f orpmaddrayiingrdritel abdficer alsjreictvilvas theheakfoold @bijregtata@ngenent .
More specifically, there is provided a needle 5 selection nodule finger
for a needl e Wed etlorowiory @ rdarigenany -nmachi ne, which conprises a finger
menber and a finger holding nenber, wherein the finger nenber has a butt
abutting portion WMate SEARHE G nGhans dée PROVAdSD & REESIE 10 and a

support extending fromthe butt abutting portion, the finger holding
menber had a SOFRECIThIPHHS ohlNIRT FRF éagd*i eeo?e,l‘?mé%reg%aﬁ t2 of the
er

support of the fin [ . I,
i knittirggermac n%t)neer’ Iw%incﬁlunéoertgpz:sloséshea ffln or e r and a

finger holding member,
wherein the finger member has a butt abutting
portion with a butt abutting surface at a tip thereof,
10 and a support extending from the butt abutting portion,
the finger holding member has a connecting
portion, at one end thereof, where part of the support
of the finger member is mounted so the finger member
can be positioned, and an engaging portion, at the
15 other end thereof, to be engageable with a driving
member of the needle selector for the knitting machine,
and
the module finger further comprises
combining means for combining the finger member
20 and the finger holding member to each other so that a
positioning state obtained by mounting part of the
support of the finger member.on the connecting portion
of the finger holding member is maintained.
Furthermore, a method of manufacturing a needle
25 selection module finger according to the present
invention for achieving the above object comprises the

steps of



can be positioned, and an engagi ng portion, at the 15 other end thereof, to
be engageable with a driving nenber of the needle selector for the
knitting machine, and the nodul e finger further conprises conbining neans
for conmbining the finger menber 20 andighe finger hol di ng nenber to each
other so that a positioning state obtained by nounting part of the

support of the finger nmenber on the connecting portion of the finger
hol di ng nmenber is maintained. Furthernore, a nmethod of nmanufacturing a
needl e 25 selection nodule finger according to the present invention for
achi eving t he abovenahjfecttapy isseSirtder nsdpes dfaviiigrenufugdt uri ng a
finger nmenber having a butt abutting portion with a butt abutting surface
at a tip theasoftirndarsupporitiexa dndithgiutdmnhewutacelalt td gip porti on,
5 manufacturing a finger holding nenber having a connecting portion, at
one end ther edierepier aphra VIPPAHe SpPEHinNGfitde Fhedurt b3yt 379 nount ed
so the finger nenber can be positioned, and an engaging portion, at the
other end theP®e%i%%0 be engageable 10 with a driving menber of a needle

selector for a knitting machj ne, %gdgfositio iQP the finger. nenber and the
finger manufacturing 'a finger holding member ving a

connecting portion, at one end thereof, where part of
the support of the finger member is mounted so the
finger member can be positioned, and an engaging
portion, at the other end thereof, to be engageable
10 with a driving member of a needle selector for a
knitting machine, and
positioning the finger member and the finger
holding member by mounting part of the support of the
finger member on the connecting portion of the finger
15 holding member, and combining the finger member and the
finger holding member such that a positioning state
thereof is maintained.
The needle selection module finger having the
above arrangements according to the present invention
20 can be used in various types of needle selectors for a

knitting machine.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 is a perspective view showing an example
25 of a module finger used in a needle selector for a
knitting machine according to an embodiment of the

present invention;




hol di ng nmenber by nounting part of the support of the finger nenber on the

connecting portion of the finger 15 hol di ng nenber, and conbi ning the

fi nger nenber

arrangenents

types of needle selectors for a knitting machi ne.

DRAW NGS Fi g.

exanpl e of a

_ ~and the finger holding nmenber such that a positioning state
t hereof is maintained. The needl e sel ectigjon nodul e finger having the

above

according to the present invention 20 can be used in various

BRI EF DESCRI PTI ON OF

_ . 1 is a perspective view showi ng an exanple 25 of a nodule
finger used in a needle selector for a knitting nachine according to an
enbodi ment of the mpIEsaR ifsivenitar didewithowihd sara dxamplesicivashowi ng an

finger nmenber 31 for the nodule finger shown in Fig. 1;

Fig.

2B is a side #ieyeofmdrieefidpeformeribermdiuld of indrer nefthrre ¥ nigied . shiown i n
g- 3Ais a front view showi ng an exanple of a finger holding
the nddul 2B iiger shiawiview o gthe:fimgpr apnken I de view of
the finger holding nenber 40 shown in Fig. 3A; 10 Fig. 3Cis a plan view
of the fingerfonldhegnodehdefinges et nlki Glos@A i g. 4A is a schematic
perspecti%F vi ew of _an

Fig. 2A, 5 Fi
menber 40 for

10

15

20

25

Fig. 3A is a front view showing an example of a
finger holding member 40 for the module finger shown in
Fig. 1;

Fig. 3B is a side view of the finger holding
member 40 shown in Fig. 3A;

Fig. 3C is a plan view of the finger holding
member 40 shown in Fig. 3A;

Fig. 4A is a schematic perspective view of an
entire knitting machine to explain the knitting
function of the knitting machine;

Fig. 4B is a view for explaining the knitting
function of the knitting machine in a state wherein the
finger of the needle selector engages with the needle
selection pad of the needle selection jack.

Fig. 4C is a view for explaining the knitting
function of the knitting machine in a state wherein the
finger of the needle selector does not engage with the
needle selection pad of the needle selection jack;

Fig. 5 is a side sectional view showing the
operational relationship between the piezoelectric body
and the finger in the needle selector for the knitting
machine;

Fig. 6A is a side view showing an example of a




entire knitting machine to explain the knitting function of the knitting
machine; 15 Fig. 4B is a view for explaining the knitting function of the
knitting nmachine in a state wherein the finger of the needl e sel ector
engages with the needle selection pad 06 the needl e selection jack. Fig.
4Cis a view for explaining the knitting 20 function of the knitting
machine in a state wherein the finger of the needle selector does not
engage with the needle selection pad of the needle selection jack; Fig. 5
is a side sectional view show ng the operational relationship between the
pi ezoel ectri chndnt idnaAnd; thiewn rfgergdnm t he needl e sel ector for the
knitting machine; Fig. 6Ais a side view show ng an exanple of a 15
conventional |y knowid.i fgeris B Frod@ ivdew foforhevifdwgefr oife Filigngéhiof Fig.
6A; Fig. 7Ais a view showi ng a conventional nodule finger formed by
conbi ning two nenbdiig. 7P is & Wiﬁgbﬁhywﬁ@@b@rC@ﬁﬂeétﬂpﬁﬁgrmﬁépéﬁng nmenber
in a case wherein the two nenbers are connected to each oth%{ wWth a

resin; and Fifginomy ifomped &y éjrﬂ%ilﬁb}% (,td‘rﬂlé‘}‘ﬁnlb(?ﬁzfl' fodulre @ fNFET f or med
by OBl SR % Jrifity DG ndRdT T g, oL e
finger the two members are connected to each other with a
resin; and
Fig. 7B is a view showing a conventional module
finger formed by combining two members, i.e., a finger
10 member and a finger holding member in a case wherein a
module finger is obtained by burying a metal finger

member in a resin finger holding member by using an

injection molder.

15 BEST MODE FOR CARRYING OUT THE INVENTION
The present invention will be described in detail
with reference to accompanying drawings showing an
embodiment of the present invention.
Fig. 1 shows in a perspective view showing an
20 example of a module finger used in a needle selector
for a knitting machine according to this embodiment.
As shown in Fig. 1, a module finger 30 of this
embodiment is comprised of a finger member 31 and
finger holding member 40.
25 Figs. 2A and 2B are views showing an example of
the finger member 31, in which Fig. 2A is a front view,

and Fig. 2B is a side view. Figs. 3A to 3C are views



menber in a resin finger holding nenber by using an injection nolder. 15
BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON The present invention wll be
described in detail wth reference to acconpanying draw ngs show ng an
enbodi nent of the present invention. Fige 1 shows in a perspective view
showi ng an 20 exanple of a nodule finger used in a needle selector for a
knitting nmachine according to this enbodinent. As shown in Fig. 1, a
nodul e finger 30 of this enbodinent is conprised of a finger nenber 31 and
finger holding nenber 40. 25 Figs. 2A and 2B are views show ng an exanpl e
of the fingeshoeithgradlexampihi ch thg. f2Ages holdbng meeber 40d Hhg. 2B i s
a side view. Figs. 3Ato 3C are views 16 showi ng an exanple of the finger
hol di ng menbewhd46h Fhg.wBAchsFagfr8ativiewf rBng. vBBwW sFagsi@8 view si de
view of the finger nmenber of Fig. 3A, and Fig. 3Cis a plan view 5 As
shown in Fig.of bhe figger2nemper28f Fhe. BRngerdnEhter3@1issacehpri sed of
a butt abutting portion 33 having a butt abutting surface 32 at its tip,
and a supportV38Wprojecting like a bar fromthe butt abutting portion 33.

The support 34 has at its lower_, 10 part a_ projection 35 extending to the
Fight and %n i nser thngeBreR cbti BHO 361 cRSIE 0 (¢ (HeS 1 2Bt §5E ¢ he

finger member 31 is comprised of a butt abutting
portion 33 having a butt abutting surface 32 at its tip,
and a support 34 projecting like a bar from the butt
abutting portion 33. The support 34 has at its lower

10 part a projection 35 extending to the right and an
inserting projection 36 extending to the left in the
example of Fig. 2A. The projection 35 has a hole 37
corresponding to a hole 37a of the finger holding
member 40. The finger member 31 is formed of a flat

15 plate with a uniform thickness, as shown in the side
view of Fig. 2B.

As shown in Fig. 1 and Figs. 3A to 3C, the finger

holding member 40 is formed of a plastic main body 41
fabricated with an injection molding. A connecting

20 portion 41 to be connected to the finger member 31 is
formed at the upper part (the finger member 31 side) of
the finger holding member 40. A piezoelectric body
engaging portion 45 to engage with a piezoelectric body
7 is formed at the lower part of the finger holding

25 member 40 on the opposite side to the connecting
portion 41. The connecting portion 41 has a concave

part 42 to accommodate part of the support 34 of the



exanple of Fig. 2A. The projection 35 has a hole 37 corresponding to a
hol e 37a of the finger holding nenber 40. The finger nenber 31 is forned
of a flat 15 plate with a uniformthickness, as shown in the side view of
Fig. 2B. As shown in Fig. 1 and Figs. 3A7to 3C, the finger holding nenber
40 is fornmed of a plastic main body 41 fabricated with an injection

nmol ding. A connecting 20 portion 41 to be connected to the finger nenber 31
is forned at the upper part (the finger nenber 31 side) of the finger
hol di ng menber 40. A piezoelectric body engaging portion 45 to engage with
a pi ezoel ect rftndotymentbés 3 braescatbédealbower par tirgfenthienf ityger hol di ng
25 menber 40 on the opposite side to the connecting portion 41. The
connecti ng poconoavdlpans 42zoncere tharindortbnadeemeeaien paf tobf the
support 34 of the 17 finger nenber 31 described above. An insertion type
concave part #le fHieger thembesedlihy B opeciponrsedors tHEMed ngerthenber 31

o1 0] oction 3518FC5S L PEnger GERERYS HAFE 14 DO GETIAAT 37 (He upper
(19N, porid on gL LU, cencaneepasi 2 I Aheph 0SS LA, UL SGhban SO o
e L09er ol o weuber 40, ADCcANe. TETBeLe 2. U0 e 10 positioned
inserting projection 36 of the finger member 31 is
fitted in the insertion type concave part 42a of the
finger holding member 40, the two members 31 and 40 are
10 positioned relative to each other. With the two
members 31 and 40 being combined in this manner, the
finger holding member 40 has the hole 37a at a position
corresponding to the hole 37 of the finger member.
The finger member 31 and finger holding member 40
15 having the structures described above are assembled
together by inserting the finger member 31 toward the
insertion type concave part 42a of the finger holding
member 40 in a direction indicated by an arrow C in
Figs. 1 and 3C. At this time, when the inserting
20 projection 36 of the finger member 31 is inserted in
the insertion type concave part 42a of the finger
holding member 40, the two members are positioned.
In this manner, when the two members 31 and 40
are combined, the hole 37 of the finger member 31 and
25 the hole 37a of the finger holding member 40 are

aligned on one straight line. When a pin-shaped member

50 is inserted through the holes 37 and 37a, the two



menbers 31 and 40 being conbined in this manner, the finger hol di ng nenber
40 has the hole 37a at a position corresponding to the hole 37 of the
finger nmenber. The finger nenber 31 and finger hol ding menber 40 15 having
the structures descri bed above are asseniy ed together by inserting the
finger nmenber 31 toward the insertion type concave part 42a of the finger
hol ding nenber 40 in a direction indicated by an arrow Cin Figs. 1 and
3C. At this tine, when the inserting 20 projection 36 of the finger nenber
3l is inserted in the insertion type concave part 42a of the finger
hol di ng menbenedPer$ @l t savd nedrbere asenposedi bmeedgrahlyhi Shwanner, when the
two nmenbers 31 and 40 are conbined, the hole 37 of the finger nenber 31
and 25 the hpie-ShHaped hémbér ngksohoétpsginmepbeitiGnang hé gead on one
straight line. When a pin-shaped nenber 50 is inserted through the holes
37 and 37a, thembeps13lnenddef8.31 and 40 are connected integrally. The

pi n-shaped nenber also helps in_positioning the two nenbers 31 and 40. As
shown in Figs. 1 an®s38hown pifyotfigsippbrand33Bs a Pivehetpiech’ the
connecting portion 41 and piezoelectric body engaging rtion 45. The

pi vot sugborF°ﬁ§e?sb%tV%?ErEﬂ?p%???%ﬁthﬂﬁr%gﬁtbgﬁ ﬂg ?E@e Fig. 5) is
:ngf{ f)ﬁd 4§°h;§$3¥§$$«'§&I:ié‘gﬁéd?oer%&“a&%g D08 PLEZ 8! eGhld G Ry engaging

support 43 is a fulcrum portion where a pin 18 (see
Fig. 5) is inserted so the module finger 30 swings.
The piezoelectric body engaging portion 45 has a slit
10 44 as shown in Fig. 3C. The slit 44 is a space where a
tip 16 of the piezoelectric body 7 on the module finger
30 side slides along with the swing motion of the
piezoelectric body 7. The piezoelectric body engaging
portion 45 is a portion which engages with the tip 16
15 of the piezoelectric body 7. These portions are
conventionally known structures in the arrangement of
the finger, as described in Fig. 5, and a detailed
description thereof will accordingly be omitted.
The module finger shown in Fig. 1, Figs. 2A and
20 2B, and Figs. 3A to 3C is merely an example of the
module finger of the present invention, and can be
modified in various manners. For example, in the
module finger 30 shown in Fig. 1, the finger member 31
and finger holding member 40 may be integrally combined
25 to each other without using the pin-shaped member 50
but with an adhesive or by ultrasonic welding. In this

case, the two members are positioned by inserting the



10 44 as shown in Fig. 3C. The slit 44 is a space where a tip 16 of the

pi ezoel ectric body 7 on the nodule finger 30 side slides along with the
swing notion of the piezoelectric body 7. The piezoel ectric body engagi ng
portion 45 is a portion which engages wi%h the tip 16 15 of the

pi ezoel ectric body 7. These portions are conventionally known structures in
the arrangenent of the finger, as described in Fig. 5, and a detailed
description thereof will accordingly be omtted. The nodul e finger shown in
Fig. 1, Figs. 2A and 20 2B, and Figs. 3Ato 3Cis nerely an exanple of the
nodul e fingednserthagppesdectionedti of, thed féagebeackbatingdmembesri ous
manners. For exanple, in the nodule finger 30 shown in Fig. 1, the finger
menber 31 afAd finkgeithegolidised tiorbEYPL0 CRRgaNe PALEgAERI 9LcbhBi ned 25 to
each other w thout using the pin-shaped nenber 50 but wth an adhesive or
by ul trasoni é1Rgrdi R§LILRIt Argbegadd: the two nenbers are positioned by

inserting the 19 inserting,groje tion 36 of the finger ggtuating menber 31
into the inserti on®FyPESELH SgeaﬁﬁyF'4§QeoF°FﬁévefP §Er 4hoPBfing member 40.

As described, above, the concave part 4 d insertion . type concave part
42a for é%coﬁﬂﬁ&é??ﬁ& gypelgggfaggngafgmg?apin ?§§?m§8?a§$n9h§gsupport 34
o ons 4 REeFE e OREE LU GEF B4R LUEokeoSs ofolino
module finger 30 are formed in one end of the finger
holding member 40. The respective members have the
holes 37 and 37a so as to form a hole extending through
10 the support 34 and connecting portion 41 when the
support is inserted and positioned in these concave
parts. As shown in Fig. 1, with the finger member 31
and finger holding member 40 being positioned, the
pin-shaped member 50 is inserted in the through hole
15 formed by the holes 37 and 37a, so that the finger
member 31 and finger holding member 40 are integrally
connected to each other. With this arrangement, the
positional relationship between the butt abutting
portion 32 of the finger member 31 and the
20 piezoelectric body engaging portion 45 of the finger
holding member 40 (or the positional relationship
between the butt abutting portion 32 and the pivot
support 43 of the finger holding member 40) is
determined by inserting the supports (35, 36) of the
25 module finger 30 in the concave part 42 and insertion
type concave part 42a of the finger holding member 40.

Furthermore, when the pin-shaped member 50 is arranged



hol es 37 and 37a so as to forma hol e extending through 10 the support 34
and connecting portion 41 when the support is inserted and positioned in

t hese concave parts. As shown in Fig. 1, with the finger nmenber 31 and
finger holding nenber 40 being positioned, the pin-shaped nenber 50 is
inserted in the through hole 15 fornmed by the holes 37 and 37a, so that the
finger nenber 31 and finger holding nmenber 40 are integrally connected to
each other. Wth this arrangenent, the positional relationship between the
butt abutting portion 32 of the finger nenber 31 and the 20 piezoelectric
body engagi ngipothéoho#i&sof37he B7hgexrtehdinynghrneudlertdd ¢onnédeing
positional relationship between the butt abutting portion 32 and the pivot
support 43 of poheiénngérohotdéenfingenberldd)gimeneerr 49 nad bihenserting t he
supports (35, 36) of the_ 25 nodule finger 30 in_the concave part 42 and
insertion typeoteatiaor parefabheofipger fnemeer hdl di By nEpeeT 40.

Furt hernore, when the_pin-shaped nenber 50 is arrapnged 20 in the holes
(37a, 37) ext®s@Pag ShretghitRECEORRLE RAGRCPREEi ON 23 oPCt he fi nger
hol di ng menber 40 and t he rojection 35 of the_finger nenber.31 he
finger nehbeP°3itinpeei HgE ﬁ%ﬁﬂ?h yneﬁ%%rtﬁﬁ Eéﬂggﬁ %eﬂggft?gnéﬂénnre

el At e L S5t (5TRERp 8 #9C:L D9ELoeL ) o ROBEL 4o
each other.

Positioning of the finger holding member 40 and
finger member 31 by means of the concave parts (42,

10 42a) and the supports (35, 36) is not limited to the
above embodiment, but can be modified in various
manners. In fine, this positioning is achieved by
forming at least one portion where part of the finger
member and part of the finger holding member are

15 combined to each other face to face, such that the
positional relationship between the butt abutting
surface of the finger member and the piezoelectric body
engaging portion (or pivot support) of the finger
holding member relative to each other is defined

20 accurately.

In the manufacture of the above finger module, a
plurality of finger members 31 are manufactured and
kept in stock for the respective types so as to cope
with the knit textures of various types of fabrics. A

25 plurality of types of finger holding members 40 are
manufactured and kept in stock in accordance with the

specification of the needle selector where the finger



Positioning of the finger holding nenber 40 and finger nenber 31 by neans
of the concave parts (42, 10 42a) and the supports (35, 36) is not limted
to the above enbodi ment, but can be nodified in various manners. In fine,
this positioning is achieved by formngiat |east one portion where part of
the finger nenber and part of the finger holding nenber are 15 conbined to
each other face to face, such that the positional relationship between the
butt abutting surface of the finger nmenber and the piezoel ectric body
engagi ng portion (or pivot support) of the finger holding nenber relative
to each ot hermédulefisneo A0 dociirtat elFinger tleebeasubaet ved eoctetdhénabove
finger nodule, a plurality of finger nenbers 31 are nmanufactured and kept
in stock for ateordmpestwieh ttipestangels knoitcdpmxtudeh ae kinigen ext ures of
various types of fabrics. A 25 plurality of types of finger holding nmenbers
40 are nanufletding merbaeptara RIRKESH He ArPAERNGH i thehe

specification of the needle selector where the finger. 21 npdule is to be

bui I t. Fi ngern#fberickeeteeI TR they fdrida® M t hdPfar get knit
oxture, B0 LL19eL, el dh0g mnbers ape oElect s L) apcararee wh the,
and finger holdifg [BFPCLSmEY fea AR E8g FAMDE NEY 0 80K U SU APD 35
reference to Fig. 1, Figs. 2A and 2B, and Figs. 3A to
3C. As a result, various types of finger modules can
be provided.
10 As the knitting cylinder rotates, the butt
abutting surfaces at the tips of the finger members
come into intermittent contact with the butts of a
large number of needle selection jacks at a high speed.
Accordingly, the finger members are preferably made of
15 a metal having high impact resistance and high wear
resistance.
The finger holding member engages with one end of
the piezoelectric body by its piezoelectric body
engaging portion, and receives the swing motion of the
20 piezoelectric body. At this time, since the finger
holding member and piezoelectric body engage with each
other in continuous contact, the finger holding member
requires high shape precision, but does not require
high impact resistance or high wear resistance unlike
25 the finger member. Accordingly, a relatively
inexpensive resin material, e.g., a plastic material,

having high workability is preferably used to form the



reference to Fig. 1, Figs. 2A and 2B, and Figs. 3Ato 3C As a result,
various types of finger nodules can be provided. 10 As the knitting
cylinder rotates, the butt abutting surfaces at the tips of the finger
menbers cone into intermttent contact mith the butts of a |arge nunber
of needle selection jacks at a high speed. Accordingly, the finger nenbers
are preferably made of 15 a netal having high inpact resistance and high
wear resistance. The finger holding nenber engages with one end of the

pi ezoel ectric body by its piezoelectric body engaging portion, and
receives the swhggrnbblaoningfmékiee?0 pi ezoel ectric body. At this tine, since
the finger holding nenber and pi ezoel ectric body engage with each other
in continuous cont aks,dederibadeabdrot di tige neodele fiooger eschdoghishape
precision, but does not require high inpact resistance or high wear

resi stance untpkehesprasentngevenehperis Afeonedngyyfabrieabingety

i nexpensive resin material, e.g., a plastic material, having high

wor kabi lity i§ipgererapPoruged fongernhehding memger, hehdchghaeeber. As
descri bed above, the nodule finger according . to the present invention is
formed by ¥ abfiEEEFRBE ape#ﬂﬁ%?“‘ﬁ%ﬁb%?q‘éhae% i hyeFheoPen iR FEwhR ranhi ch

have 5 differgnt petformances Legulled 0 LDe, BNV AGYY € aNd: i ng

them. Consequently, various many types of fingers can
be formed by combination of a comparatively small
number of types of finger members and finger holding

10 members. Since a simple and reliable integral
connecting method is employed, a new demand for a high
quality finger can be coped with quickly at a

relatively low cost.



operation, using separate materials, and by conbining them Consequently,
various many types of fingers can be forned by conbination of a
conparatively small nunber of types of finger nmenbers and finger hol ding

10 nenbers. Since a sinple and reliable2iantegral connecting nmethod is

enpl oyed, a new demand for a high quality finger can be coped with quickly
at a relatively low cost. 23 CLAIM5S 1. A needle selector for a knitting
machi ne, characterized in that a plurality of needle selection jacks each
having at | east one butt projecting 5 therefromare swingably fitted in a
plurality of vertical grooves in an cwraMsSsurface of a knitting cylinder
such that working needles in contact wwth said jacks nove vertically, said
needl e sel ector conpri fenerdivdwed edtogerfori@ fkovi tédingc Magdliyieengagi ng with
the needle selection jacks of the knitting machine so as to sw ng the
needl e selec@h@na¢©%ké%e@nﬁnat@@tv@r@#@ﬁﬁéﬁﬁYfQﬁ PPt ML 52 O Brodul e
finger on the basis of a predetern ned knittin rocedure, 15 said nodul e
finger havi ngJacks ngReh MbahERI halvi FeR Bt boRe %%Etﬁ?ﬁal%%ﬁ%n with a butt
abutting surface ot & tLP.tNST 0l aNd; 8 o FUPROY o PLESE O om the Dutt

vertical grooves in an outer surface of a knitting
cylinder such that working needles in contact with said
jacks move vertically,
said needle selector comprises a module finger
10 for selectively engaging with the needle selection
jacks of the knitting machine so as to swing the needle
selection jacks, and a driving member for pivoting said
module finger on the basis of a predetermined knitting
procedure,
15 said module finger having
a finger member having a butt abutting portion
with a butt abutting surface at a tip thereof, and a
support extending from the butt abutting portion, and
a finger holding member having a connecting
20 portion, at one end thereof, where part of the support
of said finger member is mounted so the finger member
can be positioned, an engaging portion, at the other
end thereof, to be engageable with the driving member
of the needle selector for the knitting machine, and a
25 pivot support arranged between the two ends to provide
a pivot support point for said module finger, and

said finger member and said finger holding member



a finger holding nenber having a connecting 20 portion, at one end thereof,
where part of the support of said finger nenber is nounted so the finger
menber can be positioned, an engaging portion, at the other end thereof,
to be engageable with the driving nmenber4 of the needle selector for the
knitting machine, and a 25 pivot support arranged between the two ends to
provide a pivot support point for said nodule finger, and said finger
menber and said finger holding nenber 24 being conbined to each other so
that a positioning state obtained by nmounting part of the support of said
finger menberp&ing heomivhmedt tmgepoh totome vfssatitht i mgessitiodbmimy nmenber is
mai ntai ned. 5 2. The needl e selector for the knitting nmachine according to
claim1, charscéeeicedaimedhay ndiendinyipart nefrbene foupperotohgsabdpri ses a
pi ezoel ectric body. 3. A needle selection nodule finger for a  needle

sel ector for Bikgérthembenchnnehe charaes e eporadonyeEomprd stHYPRE fi nger
menber and a finger holding nmenber, wherein said finger nmenber has a butt
abutting porRebAing thembeht s privtabnedrface at a tip thereof, and a

support extending fromsaid buft abutting portion, .15 said finger holding
menber has® a connecfin %epd}eﬁd&‘?, sﬁtie&ifé’gre P4 ﬁgﬂeed‘fmt%ﬁé’lge“}? "5t the

support of sald fLoger. DeIpel, | 7, MoHNt 8- 89; 5840 ST 098 {RIVEEiving
member for pivoting comprises a piezoelectric body.
3. A needle selection module finger for a
needle selector for a knitting machine, characterized
10 by comprising
a finger member and a finger holding member,
wherein said finger member has a butt abutting
portion with a butt abutting surface at a tip thereof,
and a support extending from said butt abutting portion,
15 said finger holding member has a connecting
portion, at one end thereof, where part of the support
of said finger member is mounted so said finger member
can be positioned, and an engaging portion, at the
other end thereof, to be engageable with a driving
20 member of the needle selector for the knitting machine,
and
the module finger further comprises
combining means for combining said finger member
and said finger holding member to each other so that a
25 positioning state obtained by mounting part of the
support of said finger member on the connecting portion

of said finger holding member is maintained.



can be positioned, and an engagi ng portion, at the other end thereof, to be
engageable with a driving 20 nenber of the needle selector for the knitting
machi ne, and the nodul e finger further conprises conbining neans for

conbi ning said finger nmenber and said fasnger hol ding nenber to each ot her
so that a 25 positioning state obtained by nounting part of the support of
said finger nenber on the connecting portion of said finger holding nmenber
is maintained. 25 4. The needl e sel ection nodule finger according to claim
3, characterized in that said finger holding nenber has a pivot support,

at a position betweén the rtesslendsslanttiichn inpdud esdiivgyeas aaapemtierg of pi vot
of the 5 nodule finger. 5. The needl e sel ection nodul e finger according

to claim3, charataémi 2edcharahnersaed tonbhatngaheahsngedbnhddhésngai d
finger nenber and said finger holding nenber to each other with an

adhesi ve. 10 Bemps hasdRePsBPECEVBRCHBAURE #iRgeitheroParvgentBhel ai m 3,
characterized in that sajd conbining neans conbi nes tge su or of said
finger nenbertFB §arar thﬁﬁrlﬁoFalgﬁrﬁ%nﬁér aj ReRERbr AhnkEY uF??asonlc
wel di ng by e 8%% E05|t|on|ng means as well. 15 7. The needle sel ection
nmodul e fi rf0g dfh§9eFo claim 3, characterized in that said connecting

5. The needle selection module finger according
to claim 3, characterized in that said combining means
combines said finger member and said finger holding
member to each other with an adhesive.

10 6. The needle selection module finger according
to claim 3, characterized in that said combining means
combines the support of said finger member to said
finger holding member in accordance with ultrasonic
welding by employing positioning means as well.

15 7. The needle selection module finger according
to claim 3, characterized in that said connecting
portion has a concave part which receives at least part
of a lower part of the support of said finger member,
and

20 said combining means has a hole extending through
a concave part of said finger holding member and the
support of said finger member accommodated in the
concave part, and a pin-shaped member is arranged in
this hole, so that said finger member and said finger

25 holding member are combined to each other.

8. The needle selection module finger according

to claim 7, characterized in that an inserting



portion has a concave part which receives at |east part of a |ower part of
the support of said finger nmenber, and 20 said conbining nmeans has a hole
extendi ng through a concave part of said finger holding nenber and the
support of said finger nenber acconmodatyed in the concave part, and a

pi n-shaped nenber is arranged in this hole, so that said finger nenber and
said finger 25 hol ding nenber are conbined to each other. 8. The needle

sel ection nodule finger according to claim?7, characterized in that an
inserting 26 projection is fornmed at a tip of the support of said finger
menber, an i npesteobibypescoocaye pars boyiof ahe sopedrsusf asgidhat can
hold the inserting projection of said finger nmenber is fornmed at a tip of
t he concave 5fpagérohneshbed, f angénsaot dongt yeebeoncane paet i nseingngn
projection is inserted in the insertion type concave part, so that said
finger menberinBeposirfeaedthhthcanekpbdtthe tmsertingepravtdi hon nefber. 9.
The needl e sel ection nodule finger according 10 to claim3, characterized
in that said PRrhgefinBfbererker nhgeformad nat af . tip. OFheh AR @2¥€R ect i on
nodul e finger according, to,claim3, characterized in that said, finger
Tomber 1 5 S neBerbroh PaiinineSh RS ke G BTGP T et aEi By § RGCEC HeBal o

sel ection projection is inserted in the insertion type concave
part, so that said finger member is positioned with
respect to said finger holding member.
9. The needle selection module finger according
10 to claim 3, characterized in that said finger member is
made of a metal.

10. The needle selection module finger according
to claim 3, characterized in that said finger member is
made of a resin.

15 11. A method of manufacturing a needle selection
module finger, characterized by comprising the steps of
manufacturing a finger member having a butt
abutting portion with a butt abutting surface at a tip
thereof, and a support extending from the butt abutting
20 portion,

manufacturing a finger holding member having a
connecting portion, at one end thereof, where part of
the support of the finger member is mounted so the
finger member can be positioned, and an engaging

25 portion, at the other end thereof, to be engageable
with a driving member of a needle selector for a

knitting machine, and



nodul e finger, characterized by conprising the steps of manufacturing a
finger nmenber having a butt abutting portion with a butt abutting surface
at atip thereof, and a support extending fromthe butt abutting 20
portion, manufacturing a finger hol ding2venber having a connecting
portion, at one end thereof, where part of the support of the finger
menber is nounted so the finger nenber can be positioned, and an engagi ng
25 portion, at the other end thereof, to be engageable w th a driving
menber of a needle selector for a knitting machi ne, and 27 positioning the
finger nmenber and tpesftihgeing hoheli Hngenesmibyr nowdt g prgenf the
support of the finger nenber on the connecting portion of the finger
hol di ng nenmbehelding coebbar ngy ttheunht hgerpashber the $uRPSCE | afekheol di ng
menber such that a positioning state thereof is maintained. 12. The nethod
of manuf act ur fhggehemamldr eonsehecepone @by ePPrhier atchhrei hyn¥¥r cl ai m 11,

characterized in that 10 the step of nanufacturing t he fin%Er q§nber
conpri ses t heh8i@pngf MAHARE ac?tf | RHRHYIRY oF RAgEHRAGEIME FRAnER of a
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therecof is maintained.

12. The method of manufacturing the needle
selection module finger according to claim 11,
characterized in that

10 the step of manufacturing the finger member
comprises the step of manufacturing and storing finger
members made of a plurality of types of metals to
correspond to a plurality of types of knit patterns,
and

15 the step of combining comprises the step of
assembling and fixing the finger holding member and a
finger member which is selected in accordance with a
knit pattern.

13. The method of manufacturing the needle

20 selection module finger according to claim 11,
characterized in that

the step of manufacturing the finger holding
member comprises the step of manufacturing and storing
a plurality of types of finger holding members in

25 accordance with types of needle selectors with plastic

injection molds, and

the step of combining comprises the step of



15 the step of conbining conprises the step of assenbling and fixing the
finger holding nmenber and a finger nmenber which is selected in accordance
with a knit pattern. 13. The nmethod of manufacturing the needle 20

sel ection nodule finger according to cl&sm 11, characterized in that the
step of manufacturing the finger holding mnenber conprises the step of
manuf acturing and storing a plurality of types of finger hol ding nenbers
in 25 accordance with types of needle selectors with plastic injection
nol ds, and the step of conbining conprises the step of 28 assenbling and
fixing a fingassembbeng seh@cfexling aatingeanuenbet hsal&oiedpittern and a
finger holding nenber selected in accordance with a type of a knitting
machi ne. accordance with a knit pattern and a finger holding

member selected in accordance with a type of a knitting

machine.



