10 OCTOBER 2005 1 DESCRI PTI ON NEEDLE SELECTOR FOR KNI TTI NG MACHI NE, AND
NEEDLE SELECTI NG MODULE FI NGER TECHNI CAL FI ELD The present in j s
to a needle selector for a knitting machi ne and, nore particﬁfgpﬁyhé§%6%$
needl e sel ection finger fornmed by conbinkgg a plurality of menbers, and a
needl e selector for a knitting nmachine ich uses it. BACKGROUND ART In a
knitting machine such as a circular knitting nachine or weft knitting

machi ne, vertical notions of 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. ppdsd ypes of needle selectors are
used for selecting the vertical notions of the working needle. Before

describing the needl e SRIBGIPOISEAGEOFEH NEOR LI EPETIRE BSEBLTAVENt i on, the
outline of needle selection in a knitting machine will be explained with

reference to a circular kfpthepgrpeshipersakemipgeal Iprnddr ustrated in Figs.
4A to 4C. Fig. 4A is a schematic perspective view for explaining the basic

knitting nechanismof a circular knitting machine. As illustrated in Fig.
4A, the 10 OCTOBER 2005
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

knitting machine which uses it.

BACKGROUND ART

In a knitting machine su&h as a circular knitting
machine or weft knitting machine, vertical motions of
the working needle are selected on the basis of a
knittiﬁg 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.

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.

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

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



2 circular knitting machine has a knitting cylinder 1 rotatable in the
direction indicated by an arrow AL A plurality of vertica

shown) are forned in the outer surface of the knitting cyliﬁgggy g EﬁgoPts
| ongi tudi nal axis. Working needles 2 are.arranged slidably in the vertical
grooves. Usually, needle selection jackg 12 are arranged under the worKking
needles 2 to be able to abut against the |ower parts of the working needles
2. A cylinder-shaped cam base 15a is stationarily arranged under the
knitting cylinder 1. A plurality of raising cans 15 with predeterm ned

shapes are ar&qggggagnk;lti@ltgﬁge@]aggrﬂleokatsh% ﬁﬁ%%%ﬁfq eCny;Ei;a/irgéamprleplet erm ned

intervals. Thé basic princ nitting escri bed. Wen

each wor ki ng_pgedl 200t Bfer 8 3LERG o kALIIG &Y yder g, thr ust upvar d
h { d

by the corresponding raising cam roug e needle selection jack 12,

|t projects f5omtieynper vaukhage (@botle Knidel ishbil idideredemdy yar n 5 fed

froma yarn obbin 67is supplied to the hook of the projecting working

needl e 2, thugnfoptBg su¥ahBel 8@PtnEhRRL tiheg WNKime: Meed 1y i Std ower ed
by a known mechani sm (not shown), so one stitch’is formed. Therefore,

control operaphgntafiihalnuRasa skotkindynselieeti pgavhetheangearti cal notion
is to be applied to the working needle 2, or allow ng advance to the next
knitting stepslwdkboyt ihorhengeatitiblichroavede pvshaligd. nAsedaeresul t,

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

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 intervéls.

The basic principle of.knitting will be briefly
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 vyarn 5 fed from a yarn
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
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,



10 OCTOBER 2005 3 a desired fabric can be knitted. In order to provide such
notions to the working needles, in the knitting machine, th%oQﬁ?ﬁbEERzoos
selection jacks 12 are usually arranged in contact with the Tower part’s of
the working needles 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 needle selector 3, operating on the basis of
information froma controller 4 with a built-in storage that stores a
knitting procedure. Next, a case wherein piezoelectric bodies are used as

needl e sel ecti on_ nean il].be described, with eference, to Figs., 4B and 4C
whi ch show t hg d?%f5?$oﬁ%%fﬁcaﬁ%ﬁgg?hgnﬁgﬁkgn %%e%fg%rZFongéalédeselection

jacks 12, and ggedy e, pelecigr.de fboRsn4BnoaRdcAC ahe RehgumliG yf evs that

facilitate wundérstanding o € operatron o é needl e selecti means

wth ease. A pi eciglc 7 it C a in Fig. 4B,
ﬁigﬁgﬁ%h E?%'ngggy? SQ?QCPSOEIQQEkS 4pved 8% 53! ' g

or curved as s ( n the direction opposite to that ;homn in
Fig. 4B, dependifgge@niRoMbAtYOLtAgeni shappblied barkk. ok ftmg%&ilnsjl

arranged at the tip of the piezoelectric body 7 to be linked toit.” In
Figs. 4B and d€edibe piezofl aadddicabaiyt lond i gefhd, waprdihgi skeg1eam 15 are

positioned wthin the surface of the drawi ng, and the working
are controlled, by selectively engaging the needle
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
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
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
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
body 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



needl e 2 and needl e selection jack 12 nove circularly 10 OCTOBER 2005 4
together with the knitting cylinder 1 (not shown) from the Eﬁﬂfﬁ°5
bottom of the surface of the drawing (or in the reverse dlrectl f?

needl e selection jack 12 can swing about a fulcrum 12a as the center.

needl e sel ection butt 13 (upper part) and rai sing cam butt 14 (I ower part)
proj ect sideways fromthe needle selection jack 12 as shown in Figs. 4B and
4C. \Wen the piezoelectric body 7 is curved as shown in Fig. 4B, the needle
sel ection butt 13 of the needle selection jack 12 which anes circularly

hits the flng g?é&}%ﬁhfkﬂeé ltkni@?% ggkﬁerglec ; E ac% thrust

cl ockwi se about crun1 a as an e rasi g can1butt 14

of e noed! e o6l €641 00 +h8Hod20fa0R0LNENTRGLANE! Bel DRI 3G LN 1S.

Therefore, the needle se ectron jac I's not rust upwar the raising
cam 15, and accorgl nglye.f4e d%Pééti‘BnPee Irﬁ‘—‘e ZnéédI‘Qtséféeéiopr\@EQ Wen the

pi ezoel ectric body 7 I's curved as shown finger 9 at its tip

does not hit mecarﬁlemiﬁgsglbs@{lanbyékuﬁa?»lgta gﬁetﬂ@e@b%t%@ ecfion jack 12
whi ch noves circularly together with the knitting cylinder 1. Hence, the

needl e sel ectheed]@ckeldct {eNBHESLI N3t hepyert baak ) dehactiz@Rinan@daaccor di ngly

the raising cambutt 14 at the | ower end of the needle sel ection jack 12

engages Wi th winet rad sS{ingweanpdbt) project sideways from the needle
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
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.
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
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
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,



Therefore, the needl e selection jack 12 is thrust upward along the i nclined
surface of the raising cam 15, 10 OCTOBER 2005 5 and accordl Eﬁ?dﬂr@
needle 2 is also thrust upward. A nenber indicated by reference nunera ?
in Figs. 4B and 4C is a finger pivot stopper forned by part of the frane
of the needle selector. Wien the position of the nenber 25 is appropriately
determ ned, the finger 9 engages with the needle selection butt 13
reliably, so the finger 9 is prevented fromdrifting over contact with .the
needl e selection butt 13. In this manner, selective engagenent of the

needl e sel ectain@n RWdraidQfy the ﬂeeqihﬁgsabeelbog iackisd2tmitdrthe finger 9
at the tip of the piezoelectric body enabl es the working needle 2 to nove

upward freelywasddesired and thereby enables a knit fabric of any desired
knit texture to be knit. Fig. 5 shows the rel ationship between the
pi ezoel ectri c bodya7mandeli agaicatoll bhi sepeeenet estimécal nEedire sel ector 3.

As shown in Fig. 5, the finger 9 is arranged to be novable relative to the
pi ezoel ectri Figedy 4B hadi A4¢ ia hi fnpbrppéroel etdopper efenmed . byPower i s
applied to the piezoelectric body 7 to actuate the finger 9. This notion
of the fingepa@tcadsdedet licawer kEnghrendkdieotelehtokni tRhemg thechi ne to be
sel ected (nore specifically,
position of the member 25 is appropriately determined,
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 7 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



via the needle selection jack 12), and knitting of a fabric with a

predeterm ned knit texture is made possible. The rear end OtufaéTOBE

pi ezoel ectri
body, i.e.,

housing. The tip of the piezoelectric bo

c body 7 is 10 OCTOBER 2005 6 novably supported via a sp

e

R 2005

rical

a rotary body 20, by a suppogt 21 or a concave part 22 of a

body 16 into a U shaped groove 17 (to be referred to as a slit 17
at the rear end of the finger 9. The piezoelectric body 7 is
h its predeterm ned position between the rear end and the tip

her ei nafter)
arranged wt

of L he piezoeksolpl g obadk,ZeRekng ol aphed uaarghary body 23 fatay avly

fitted to a
supported at

18. Hence, when _ _
noves a rear gBAs{RHEZOBAECE ) Cor body

As a result,

support poi ntmetabh¢ fingen 9iaas tbeaegnbedy 3@ iathar

support t he housi ng. shown 1 n nger

e piezoelectric body 7 flexes,

y 7 is novably linked via a rotary

9is

bBE? EGE?BQEQi%E?pBQEtb@no%babﬁo%c%%%P?%&tl@Q tJyough a pin
h its notion vertically

1828 08cPPEEI BRYEy9a 96 the finger 9.

the finger 9 swngs about the pin 18, serving as the pivot

dprtion 9C of

the finger 9 projecting through an opening 11. of a support 10a sw ngs, and
consequent |y grbbpe9d7moyesbeertifealky. tthasver tsildal 17mhidrerineffide tip 9d

causes the rising notion of the

sel ected. Fi

gat6théesraasi dedvbéwtbe diageveflti oNhél piknowhectric
body 7 is arranged with its predetermined position
between the rear end and the tip of the piezoelectric
body 7 being pinched by a rotary body 23 rotatably
fitted to a support 24 or the housing.

As shown in Fig. 5, the finger 9 is supported at
its intermediate portion S%b by a support 10b through a
pin 18. Hence, when the piezoelectric body 7 flexes,
its motion vertically moves a rear end (piezoelectric
body engaging portion) Sa 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
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
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

wor ki ng needl e 2 descri bed above to be



finger 9, and Fig. 6B is a front view of the same. As shown in Figs. 6A and
6B, the finger 9 is conprised of a bar-shaped thin el ongat edjg@aiPOBERC2005
extending froma butt abutting surface 9d at its tip to reach a central 10
OCTOBER 2005 7 portion 9b having a pivotipupport point 18a, and a

pi ezoel ectric body engagi ng portion 9a extending from the central portion
9b in the other direction. The pivot support point 18a is on a |ongitudinal
axis 9X1 of the bar-like thin el ongated nmenber. The piezoelectric body
engagi ng portion 9a has a slit 17 to accomobdate a curved notion end 16 of

t he piezoelecgg%gipgo@£.hé%i%@ognghgoﬁi%?ﬁgggF:@%-gﬁ,]knp gﬁﬂygptionally

known fi nger orned of a“material, rom” 1t's butt abutting

surface 9d On%);[i@‘%oiéﬁietcttirﬂg %ldign‘é%rg‘a%ii"}ll ?orftti%n”y% RIBZ08] 6 T LorpOdy

engaging portion 9a of the neédl e selector. The shape, size,” and the like

of the fingertBe cRONRUE pothanrge ofeReNhnRY oM N itiRe: iQfn t henkni tting
machi ne, the type of the needle selector, and the knit texture of the

fabric to be bﬂivbﬁ:e@ub)ﬁofrhi $okhitt tligRg i s"eehiane.ontie Mg ac:ureroxpf the
needl e selector for the knitting rmachine copes with this situation by
preparing verypfmahy bypes itk thigeks dngaskdCkembervi emhef this, it has been
di scussed to forma predetermned finger in the foll ow ng manner. The
piezoelectric body engaging portion 9a has a slit 17 to
accommodate a curved motion end 16 of the piezoelectric
body.

As shown in Figs. 6A and 6B, the conventionally
known finger 9 is formed of a material, integral from
its butt abutting surface 9d on the knitting
cylinder-side tip to the piezoelectric body engaging
portion 9%a of the needle selector.

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



operatively downstream portions (to be referred to as finger nmenbers in the
foll ow ng description) of fingers which have butt abutting sjord)@TOBER 2005
engageable with the needle selection jacks of the knitting cylinder and the
operatively upstreamportions (to be refgrred to as 10 OCTOBER 2005 8 fi nger
hol di ng menbers in the follow ng description) of the fingers which have the
pi ezoel ectric body engaging portions for the needle selector are fabricated
by separate manufacturing steps, and are kept in stock. A finger holding
menber and finger nenber are appropriately selected and conbined in

accordance W £lingkhenbypengf meheekai thi RGMEGNIIREG iy WML ide ddnags is to
be used, and mnt% the knit "'texture of the target .fabric, thus formng the

predet er mi nedchen@ehgeFRi Ghieanngkeathy peduoe lthe Mwmyawleddigy tngpes of
fingers to be kept in stock A finger (to be referred to as a nodul e finger

hereinafter) pbiehohs fermedebyeceanbi Bengcaol rgey favdlidiatgdresper and
finger menber to nmatch the object is recently known. An exanple of the
nodul e fi ngersaphkratbemdescricbedihgr ektpabt eand threa edegrienae dtod gsA 7A and
7B showi ng perspective views. A nodule finger 30a shown in Fig. 7Ais
conpri sed offangengbrldengemedbaranddf fnggerholkedioey mereber 40a. The finger
menber 3la is conprised of a butt abutting portion 33a having a butt
abutting surfaeergpsiateflysselected and combined in accordance with

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

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
recently known. An example of the module finger will
be described hereinafter wifh 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.

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 membef
40a has a metal plate slit 44a at its lower part to
form a piezoelectrié body engaging portion 45a. A

connecting plate 46 is connected to the upper side of

the slit 44a.



tip, and a support 34a extending like a bar fromthe butt abutting portion
33a. The finger holding nenber 40a has a netal plate slit 443 GETOBER 208"
part to forma piezoelectric body engagi ng portion 4.5a. A connecting
plate 46 is connected to the upper side of the slit 44a. 10 OCTOBER 2005 9
The finger nmenber 3l1la and finger hol ding nenber 40a of the nodul e finger
30a shown in Fig. 7A are connected using a synthetic resin after the | ower
part of the support 34a of the finger nmenber 3la and the connecting plate
46 above the finger holding nenber 40a are manually arranged to oppose each

other. Nanely, a CQRREGLINAG PREKLRE 334l SnkOETRdh! AMING S WYKL ¢ resin.
The nodul e finger 30a obtained wwth this nethod “cannot be "used for

hi gh-speed royatd oF tdicneRdune MRegelkl anal shehat ignshig bt weenh the butt
abutting surface 32a and piezoelectric body engagi ng portion 45a is |ow

Furthernore, theneetpld catied @aRyakhepaialrieein WHtRY e SygidietdLrd esin
i ncreases the cost. A nodule finger 30b shown in Fig. 7B is conprised of a
metal finger oEmhée 3lippsuitsBant iodl thel damigecameniietrh Y1ke dridigare nenber 3la
shown in Fig. 7A, and a synthetic resin finger holding menber 40b. The
nmodul e fi ngerosheating Blgte7B6 sboweutthet driedam hdiginplrdaniary 4mner
More specifically, first, the finger

are manually arranged to oppose each other. Namely, a

connecting portion 51 is formed from the synthetic

resin.

The module finger 30a obtained with this method
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.

A module finger 30b shown in Fig. 7B is comprised
of a metal finger member 31lb substantially identical
with the finger member 3la shown in Fig. 74, and a
synthetic resin finger holding member 40b. The module
finger shown in Fig. 7B is manufactured in the
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
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,



menber 31b is manufactured with high precision by using a netal material,

and is kept in stock. Wien fabricating a specific nodule fingehcpEB 00
finger nenber 31b with a structure suitable for the knit texture oFRﬁ%es

fabric is selected. A nold correspondinggto the structure of the target
finger holding nmenber 40b is |oaded in an injection nolder, 10 OCTOBER 2005
10 and the finger nenber 31b is arranged at a predetermned position in the
nold of the injection nolder. Then, a synthetic resin is injected. The
nodul e fi nger 30b shown in Fig. 7B, which is obtained in accordance with

the above methad, thasrigyeel heRbed 2apPHeCIS hgdeaar & ng the manufacture
of the nodule finger 30D, the expensive injection nolder nust be operated

by a skilled ppenatefmihBuSpbREieasesn ithe GRsid off tthe: ol pddetbaodul e
finger. Although a demand for a nodule finger with which the stock of the

fingers can bfodaereasetleanda woynbheanc bestanttachyeededo neet the
situation has arisen, such a nodule finger is substantially difficult to
becone popul ar. |tThe mndobgectingbrt B@bpsesemt inmn\FdERrt.i OfB,t ovisiailveis t he
probl ens of the conventionally known nodule finger and to provide a new
modul e fingerohkehnedi ¢h Bicpgedencehat tieddet @bvanee meditiaalis ampes of shapes
can be supplied quickly as required at a | ow cost.
excellent size precision. Regarding the manufacture of
the module finger 30b, the expensive injection molder
must be operated by a skilled operator. This increases
the cost of the obtained module finger.
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.
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.

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.
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



DI SCLOSURE OF I NVENTION I n order to achieve the above object,

sel ector for
followi ng arr
sel ector for

j acks each having at
are swingably fitted in a plurality of vertica
of a knitting cylinder such that working needles in contact

nove vertica
nodul e fi nger
the knitting

a needl e

a knitting machine according to the present invgnéceBBRRS2d03E

angenent. Mre specifically, there is provided a needle

a knitting machine, in which,a plurality of needle selection

| east one butt 10 OBER 2005 11 projecting therefrom
grooves in an outer surface
with the jacks

|y, characterized in that the needl e selector conprises a

ol 0focoehecthuely 8noagng byt e cheedie select i on jacks of

Ine sO as to swng the ne

driving ”?”b9515951EEyoéknge&@@caﬁDQQB%vE%nQ%raﬂnohﬁérb%ﬁ&%aQ% J/f a
predeterm ned knitting procedure, the nodule finger having a finger

having a buttykabutti h§dcpoihber sWehhtdabulbrabubt hegagWisf aee Rintadd p

t hereof, and

where part of

sel ection jacks, and a

nmenber

a support extending fromthe butt abutting portion, and a
finger hol di ngioenbee havkbgmaveoraeetiicaglypochbelctatrieee amd thaer eof ,

t he support of the finger nenber is nmounted so the finger
menber can be posithenededha eafjagtng pompronesak mbdudkhédngemd folrer eof ,
to be engageable with the driving nenber

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
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

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

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

state obtained by mounting part of the support of the
finger member on the connecting portion of the finger

holding member is maintained.



of the needle selector for the knitting nmachine, and a pivot support
arranged between the two ends to provide a nodule finger piveto6v¥OBER!2005
poi nt, and the finger nmenber and said finger hol ding nenber being conbi ned
to each other so that a positioning state obtained by nounting part of the
support of the finger nenber on the connecting portion of the finger
hol di ng nmenber is naintained. 10 OCTOBER 2005 12 A needl e sel ection nodul e
finger according to the present invention for achieving the above object
has the follow ng arrangenent. More specifically, there is provided a

needl e selection madykeqfkngen /@hod MRAIe SaIRLOTad Y rfind M d LK

machi ne, which conprises a finger nenber and a finger hol di ng nenber,

wherein the f Fa@%renrﬁem%nm%na A ta ARWEIRY tHROTdH Qe Wl e @ b abutting
surface at a tip thereof, and a support extending fromthe butt abutting

portion, the thegeblheldindg arekeferteas .a connecting portion, at one end
t hereof, where part of the support of the finger nenber is nounted so the
finger nmenmber can Merpospkicadiedalany] amesrgag ngopardddry radedhe ot her end
t hereof, to be engageable with a driving nenber of the needle selector for
the knitting sedeictieonamdduie rochglesr flionger rMaadlieersCleyraseor a
knitting machine, which comprises a finger member and a
finger holding member,
wherein the finger member has a butt abutting
portion with a butt abutting surface at a tip thereof,
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
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
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
selection module finger according to the present

invention for achieving the above object comprises the

steps of



conbi ni ng nmeans for conbining the finger nenber and the finger hol ding
menber to each other so that a positioning state obtained byo®tfOBER 085!
of the support of the finger nenber on the connecting portion of the
finger holding nmenber is maintained. Furi ernore, a nethod of manufacturing
a needle selection nodule finger according to the present invention for
achi eving the above object conprises the steps of 10 OCTOBER 2005 13

manuf acturing a finger nmenber having a butt abutting portion with a butt
abutting surface at a tip thereof, and a support extending fromthe butt

abutting portion, HEHHEQEEHE%H%h% ffii?A et halding paenber Naying a

connecting portion, at one en er eo where part o t he support of the

finger ”E”berabﬁt{??H?t Fgr%gotnh%itfhi ROSK, LTeRReR +G3y REARId ié{n%d;tiﬁ:nd an
engaging portion, af the other end thereof, to be engageable wth a

driving nenbethetedrnegdheaseheploh Xt etdikly tiidng tRCHNE ARy tioning
the finger nenber and the finger holding nmenber by nounting part of the
support of thgortipger menber on the connecting portion of the finger
hol di ng menber, and conbi ning the finger nenber and the finger hol ding

menber such that a pesufthenupgnst at €ingler aofl disgraiefbaimedving a
connecting portion, at one end thereof, where part of
the support of the finger member is mounted so the
finger membér can be positioned, and an engaging
portion, at the other end thereof, to be engageable
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
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
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
of a module finger used in a needle selector for a
knitting machine according to an embodiment of the

present invention;



The needl e sel ection nodul e finger having the above arrangenents according
to the present invention can be used in various types of neqglGcPEBERIZD0S
for a knitting machi ne. BRI EF DESCRI PTION OF DRAWNGS Fig. 1 is a
perspective view show ng an exanple of 2énndule finger used in a needle

selector for a knitting machi ne accordi

i nvention;
a finger

view of the finger nmenber 31 for the nodule finger shown in Fig. 2A

3Ais a front view %Q vv| gggqglgx%ln . 1R JH%S{%@H dé){gg? é‘rbgf 510 for the

nodul e fi nger shown i

is as iew o e finger

to an enbodi nent of the present
10 OCTOBER 2005 14 Fig. 2A is a front view showi ng an exanpl e of
menber 31 for the nodule finger shown in Fig. 1; Fig. 2B is a side

Fi g.

hol di ng

menber 40 showd ygd FhlmpdA o1l Cor3GHe bRl M8y Ofsidie, T109p1 g hoj di ng

menber 40 shown i'n Fig. 3A; Fig. 4A1s a sc

emat | ¢ perspective v

ew of an

entire knitting machige be explai dhe il tdf Ndhe frundd On&ipdhesknitting
machine; Fig. 4B is a'view for explaining the knitting function of t

knitting machifge ithed e WhelRim diwn fihgerg of24he needl e sel ector
engages with the needle

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 schématic perspective view of an
entire knitting maghine 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

he



selection pad of the needle selection jack. Fig. 4Cis a view for explaining
the knitting function of the knitting nmachine in a state whepahOTOBER 2005
finger of the needle selector does not engage with the needle selection pad
of the needle selection jack; Fig. 5is si de sectional view show ng the
operational relationship between the piezoelectric body and the finger in
the needl e selector for the knitting mnachine; Fig. 6A is a side view
showi ng an exanple of a 10 OCTOBER 2005 15 conventionally known finger; Fig.
6B is a front view of the finger of Fig. 6A;, Fig. 7Ais a view showing a

conventi onal ?Bqugt%ghgggg LALIRd £3y, £QnDi ni ng two menbers, i.e., a finger
| ol din

menber and a nger nmenber in-a case wherein the tw nenbers are

connected to each 0?@?[ ¥kt hsag E?%h@?v%@@_@fgthEBﬂf%d%ﬁ”d%”ﬁ%ﬁﬂ“ﬁﬁ& a
conventional nodul e i nger fornmed by conbining two nenbers, i.%e., a finger

meber and a fingerphgl d7Agi BEADER cliN sB0GASY WhRLRIVRNR i JRAUI Jdnger s
obtai ned by burying a nmetal finger nenber i'n a resin finger holding menber

by using an fnhgeti eBrmelder. cBREI nVEGE tRORMARRYIING iQUT. , THE #iMENTI ON The
present invention will be described in detail wth reference to
acconpanyi ng deabepngsndhawfiggat holding member in a case wherein

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

~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.

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
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.

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



enbodi nent of the present invention. Fig. 1 shows in a perspective view
showi ng an exanple of a nodule finger used in a needl e sel eGighcTOHBERR005
knitting machine according to this enbodinment. As shown in Fito(g:]t.5 1, a m)(?ul e
finger 30 of this enbodinment is conpri seq of a finger nenber 31 and finger
hol di ng menber 40. Figs. 2A and 2B are virews show ng an exanple of the
finger menber 31, in which Fig. 2Ais a front view, and Fig. 2B is a side
view. Figs. 3Ato 3C are views 10 OCTOBER 2005 16 showi ng an exanple of the
finger holding nenber 40, in which Fig. 3Ais a front view, Fig. 3Bis a
side view of the .finger ne r_of: Fi A Fj i pl.an .view As
shown in Fig. Sfogqnlélq:?ag]s.exfi%:lned %,{%}eglq?%éo%‘g%%gr%ﬂb?é %:gfrprlflsed of a
butt abutting i 33 hay, t ttd sk face  32. pts. tip, and
a support 34 &%%re%t};ﬁ g Ilpkgl a af% ron%?l?%ej’_ bﬂtpjjtl? g%u?%i%ggﬁg‘%t%]%éww. The
support 34 hag,ati{d s mddr % PIEIFCIIRN 2 exigndbagsLoatheapi gt and
an inserting projection 36 extending tothe left in the exanple of Fig.

2A. The projegtign 35 has a hole 37 corresponding to a hole 37a of the
finger holding menber 40. The finger nenber 31 is forned of a flat plate

with a uniformthichaeshowds iIshewy . Nt Fidgs. ieverd FBg. tE8.

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
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
plate with a uniform thickﬁess, 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
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
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



As shown in Fig. 1 and Figs. 3Ato 3C, the finger holding nenber 40 is
formed of a plastic nmain body 41 fabricated with an injecti J
connecting portion 41 to be connected to the finger nenber gg:?g&é%ggﬁ%gpiu
t he upper part (the finger nmenber 31 sidg% of the finger holding nenber 40.
A piezoelectric body engaging portion 45°'to engage with a piezoelectric
body 7 is fornmed at the |ower part of the finger holding nenber 40 on the
opposite side to the connecting portion 41. The connecting portion 41 has a
concave ,part 42 to accommpdate part of the support 34 of the 10 OCTOBER

2005 17 fi ngerf_ir;l?ré‘%egne JbeollresBclr iped oe(\;cf.a%é nsg{r}ii%zgeetr%tgfo%%%fnéeave part

42a where theinserting projection e Tinger to be

i ted is f | ef i tJ T j ecti
pserted i ToLmed.n e JAf Lyl al e soncaye pat cfZcn T8 peol et on

portion of tNe;eonaaue Daiduds INefs e nd Nsetd | 0gaPLOl £6LhoR 36 phothe

finger nmenber 31 is Tfitted in the Insertion type concave part 42a of the

finger holdi ngJmmernAds the td’&uéﬂ%@%ﬁaﬁ:@h?ﬂd TH R Rasidd oped,fel ative
to each other. Wth the two nenbers 31 and 40 being corbined in this

manner, the fihRger nyediRgeansr 49 twod hechsthfoddeedt iR ©RSI bpPsr

corresponding to the hole 37 of the finger nmenber. The finger nenber 31 and
finger hol di ngigenbeior4d orhad nhd heorsddwetpyes aescitad whove are

assenbl ed
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
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
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
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
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



together by inserting the finger nmenber 31 toward the insertion type
concave part 42a of the finger holding nenber 40 in a directy yareyl

by an arrow Cin Figs. 1 and 3C. At this tinme, when the inse"rotft?(r:lgaghﬁai&g
projection 36 of the finger nenber 31 islbnserted in the insertion type
concave part 42a of the finger holding menber 40, the two nenbers are
positioned. In this manner, when the two nenbers 31 and 40 are conbi ned,
the hole 37 of the finger nenber 31 and the hole 37a of the finger hol ding
menber 40 are aligned on one straight line. Wien a pin-shaped nenber 50 is

inserted through, hol %Snd37ﬁ(ﬁ’}ﬁ1%7@onr¥&ec%d‘nir;@en€%fﬁ5R 20Q5 18 nenbers 31
y. e

and 40 are connected i ntegral p! n- shaped er- also helps in

posi tioning the 1w, mbedl A 414 SPMs ik g%y dhand, 3B a pivot

support 43 is  formed between the connecting portion 41 and piezoelectric

body engagi ng mpaddr@n AS5.anthe i vot  support 43 is a fulcrumportion where a
pin 18 (see Fig. 5) is inserted so the nodule finger 30 sw ngs. The

pi ezoel ectric body ergagiows per tFiek 45 hasl @l id péhbas e imAg. 3C
The slit 44 is a space where a tip 16 of the piezoelectric body 7 on the
nmodul e finger fcithesi detsidedes s aroonnedi ridheocatd ingh nol iaand of t he
pi ezoel ectric body 7. The piezoelectric body engaging portion 45 is a
portion whi ch ergagdsatittifc threlyt ignge@ying portion 45. The pivot
support 43 is a fulcrum portion where a pin 18 (see
Fig. S5) is inserted so the module finger 30 swings.
The piezoelectric body engaging portion 45 has a slit
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
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
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
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



of the piezoelectric body 7. These portions are conventionally known
structures in the arrangenent of the finger, as described i } a
detailed description thereof will accordingly be omtted. TﬁgE#gHBPER??ﬁger
shown in Fig. 1, Figs. 2A and 2B, and]Ejgs. BAto 3Cis nerely an exanple
of the nodule finger of the present invention, and can be nodified in
various manners. For exanple, in the nodule finger 30 showmn in Fig. 1, the
finger nmenber 31 and finger holding nenber 40 may be integrally conbi ned
to each other w thout using the pin-shaped nenber 50 but with an adhesive

or oY U1 22086 VoL BB sl s cap ey L der IR A SpBgitf | oned by

inserting theé ifnsertrng projection i nger

actuating nengZBngghgtQngggtigﬁeE%égn?%ngwggﬂﬁﬂyqq Q%%ﬁgﬁaof the finger

hol di ng menbér escribéed abo e concave par and insertion

type concaveg 4 dgping at |east sone |lower part (35, 36)
cPAy-ofephohoEcpRER

of the support finger 30 are forned in one end of the

finger hol ding menhgrdfcr f5&d " SSHEE] | MEe BRI R haMe e afipl es 37 and 37a
so as to forma hole extending through the support 34 and connecting

portion 41 whgBetrheonSUPPEr tohSal8SEst€ds2Ndr PPHddppeshdtiddese concave

parts. As shown in Fig. 1, with the finger nenber 31 and finger hol ding

menber 40 bellegsposbieonedertpgrt (35, 36) of the support 34 of the
module finger 30 are formed in one end of the fingep
holding member 40. The respective members have the
holes 37 and 37a so as to form a hole extending through
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
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 33 of the finger member 31 and the
piezoelectric body engaging portion 45 of the finger
holding member 40 (or the positional relationship
between the butt abutting portion 33 and the pivot
support 43 of the finger holding member 40) is
‘determined by inserting the supports (35, 36) of the
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



pi n-shaped nenber 50 is inserted in the through hole fornmed by the holes 37
and 37a, so that the finger nenber 31 and finger hol di ng menehctEBRRE2005
integrally connected to each other. Wth this arrangenent, the positional
relati onship between the butt abutting ?8rtion 33 of the finger nmenber 31
and the piezoelectric body engaging porfron 45 of the finger holding
menber 40 (or the positional relationship between the butt abutting portion
33 and the pivot support 43 of the finger hol ding. mrenber 40) is determ ned
by inserting the supports (35, 36) of the nodule finger 30 in the concave

part 42 and insertio t nc t a of, .t | nge i ng; menber
40. Furtherngﬁe?%ﬁhgﬁlf%g%ﬁﬁﬁysﬁﬁge éﬁéﬁgéﬁmgdjpgﬁgﬁiQ%S%JH%QQ R 2005

20 in the hol . 2a37) t i ¥ SRMNecid ion 41 of
the finger hoﬁgfﬁgéﬁeégéfﬁﬁgqgl %%%%méﬁgggéﬁ?gh 35 o?ﬂ{ﬁgu%P%%%r menber 31

the finger ngqb,gre&goaln@g idTgthethiqligr&f ?%ggrﬁrrhggl)ldcaghg)efiﬂf@fti oned nore

reliably, and thé finger nenber 31 an ing member 40 are
integral |y coneagled 3110 areR@ reideholasid in@nipta ofo tdn fieger hol di ng

menber 40 and finger nenber 31 by neans of the concave parts (42, 42a) and
t he supports $35it3@heids nwate Iraliitaed yt,0 alnle t hab dviey i adinint , 3 budndan be
nodified in various nmanners. In fine, this positioning is achieved by
finger holding member 40 are integrally connected to
each other.
Positioning of the finger holding member 40 and
finger member 31 by means of the concave parts (42,
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
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
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
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



formng at | east one portion where part of the finger nenber and part of
the finger holding nmenber are conbined to each other face tqd‘éé?oatllffbos
that the positional relationship between the butt abutting surface of the
finger nmenber and the piezoel ectric body ]gngaging portion (or pivot
support) of the finger holding nenber rélative to each other is defined
accurately. In the manufacture of the above finger nodule, a plurality of
finger nmenbers 31 are manufactured and kept in stock for the respective
types so as to cope wth the knit textures of various types of fabrics. A

pi urality of ofs dingare hol ding nemhers duire, S actued and kent

in stock in accordance with the specification of the needle selector where

the finger 10 QCEBERZ005 A W £rist tonbe bukitreFi ag8r shRgRErS are

selected in accordance with the target knit texture, and fingér holding

nmenbers are S%d%aﬁﬁﬁimbﬁﬁ%&gCEHEI%éﬂé&té@einn§@§b§d§ﬁ&@c®ﬂfhmbﬁée they are
to be built. The selected finger nenbers and finger hol ding nenbers are

assenbl ed, comydads suldedtyeoitadesl se geses i bedoav bhil€ ef errance to Fig. 1,
Figs. 2A and 2B, and Figs. 3Ato 3C As a result, various types of finger
nodul es can beladdeingds ridngdis tdndgf Tydéendeslddhatesmbéhe bnet
abutting surfaces at the tips of the finger nenbers

assembled, combined, and integrated as described with

reference to Fig. 1, Figs. 2A anq 2B, and Figs. 3A to

3C. As a result, various types of finger modules can

be provided.

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
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
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
the finger member. Accordingly, a relatively

inexpensive resin material, e.g., a plastic material,

having high workability is preferably used to form the



cone into intermttent contact wwth the butts of a l|arge nunber of needle
sel ection jacks at a high speed. Accordingly, the finger g@ ‘?HQBERZOOS
preferably made of a netal having high inpact resistance an I gh wear

resi stance. The finger hol di ng nmenber en%gges with one end of the

pi ezoel ectric body by its piezoelectric engagi ng portion, and receives
the swing notion of the piezoelectric body. At this time, since the finger
hol di ng nmenber and pi ezoel ectric body engage with each other in continuous
contact, the finger holding nmenber requires high shape precision, but does

not require Qlighknpéﬁ&ﬂ %Fh% ge or high wear resistance unlike the

fi nger nmenber Sordin elatively i nexpensive resin naterial, e.g.

a plastic material, 5 hau Kabi y. form t he
10 OCTOBER 2005 22 nSi‘eérS r&glpﬁ Hng\%rar)rerrbertrfet Mciﬁ o ?fquagaé)’lboa\‘/%&f?ﬁ Trodul e
finger accorditRg tH0 ptz%%e‘?lrte%‘%ﬂzteritrl\éﬁﬂt'sorfdﬁnécprk:&’&?dfé’cyl*{@?iiﬁ@té ng a
finger member and finger holding member, which have different”performances

required in thampRTReHEe sard flqm%rzatﬂdlmld@lnﬁ&nts@parmfcMﬁéal s, and by
conbining them Consequently, various many types of fingers can be forned

by conbi nat i onriiGfed epdnMpaIrdldrreineessraldquinedein afhd yesufd cfhngesndenber s
and finger holding nenbers. Since a sinple and reliable integral
operation, using separate materials, and by combining
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
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.



connecting nethod is enployed, a new demand for a high quality finger can
be coped with quickly at a relatively |ow cost. 10 OCTOBER ZQ05ct8BERM S
1. A needle selector for a knitting machine, characterized in that a
plurality of needle selection jacks each having at | east one butt projecting
therefromare swingably fitted in a plggality of vertical grooves in an
outer surface of a knitting cylinder such that working needles in contact
with said jacks nove vertically, said needle selector conprising a nodule
finger for selectively engaging wth the needle selection jacks of the
knitting machine so as to swing the foﬂ%g sel ection jacks, and a driving
menber for pivoting said nodule fing the basis of a predeterm ned
knitting procedure, said nodule finger having: a finger nmenber having a butt

abutting portio‘ﬂ V\jﬁthﬁs but t abfuttin . surface at a tiJo tJu,ereof, and a
support ext endi hg #PERAIEREBRIPE o5 BUTTHIRG MR TRG Fhataderized gBat #ol di ng
menber in Wafak; i robal faavi ng a
Concave pat e R o e oy e R Moumt ed so
t he fi ngethengindreare awirngabhofitted ioreeplpraity eingatical grpoves iorgn aittet wrfacet her end

t hereof, to pbe.engageable with the drivi nmenber of the needle selector
for the k2 KHEOHABRERE SudhirsLWarkjed nEgHs CaneshyEa SBis REERMONE twp ends

to provi d&érgcﬂg,vot support point for said nodule finger, wherein an
inserting projéction is formed at a portion of the support of said finger
menber, an i nsesaid oretlgpzeledocenreprising alraodulg finger foneselestivelyengalgity can

Bgff ?{)L t\pn%w Hrﬁ‘es (rai(ra(tacijlg%eﬁ)erc?'. %(J:écik%nof?lf\e E%‘lingngf ringgﬁirnens%ngjse{o éwsinfg%g%gegfe a
selection jacks, and a driving member for pivoting said module ﬁhger on the
basis of a predetermined knitting procedure,
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 including: a connecting portion, at one end
thereof, having a concave part 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 needie
selector for the knitting machine; and a pivot support arranged between the two
ends to provide a pivot support point for said module finger,

wherein an inserting projection is formed at a portion of the support of
said finger member, an insertion type concave part having an inner surface that
can support the inserting projection of said finger member is formed at a portion
of the concave part of said finger holding member, and said finger member and
said finger holding member are positioned and combined by inserting the
inserting projection into the insertion type concave part.

2. The needle selector for the knitting machine according to claim 1,
characterized in that the driving member for pivoting comprises a piezoelectric
body.



of the concave part of said finger holding nenber, and said finger nenber

and said finger holding nenber are positioned and conbi ned by ?e&gﬁ;ﬁ]ﬂ)&éﬂe
i nserting projection into the insertion type concave part. 2 QI' e needle

selector for the knitting nmachine according to claim1, characterized in
that the driving nenber for pivoting comaprises a piezoelectric body. 10
OCTOBER 2005 24 3. The needl e sel ection nodule finger according to claiml1,
characterized in that a hole extending through a concave part of said finger
hol di ng menber and the support of said finger nenber acconmopdated in the
concave part issprahiedmwleamieeniqm moshledindenecdmdingstoalaiantied i n t his hol e.

' that | SBEACTSIAG0 MeREGE NP Haeiled 1ROTRH 8 coneBverha LETPGE ot i on
modul e fi 'HGRﬁnQﬁfé?ﬁlS’ér%dtﬂeCs'u%'pﬂhjaf saﬁihﬁ‘fg@?th@@dadd&n{rhééaiéé'n@iﬁé nger

menber is made of a, resin. 6. manuf acturing a needl e sel ection
modul e fi ngea:ave pararmtdeﬂeandm mmrrsbapeﬁ mgarmtm isagpsged in thimbélact uri ng a

fi nger nmenber Vi ttin orfion wth a butt. butting surface
at a tip ther eo? jﬂﬁ ?[f—p?ﬂ?a gﬂ@?ﬁﬁ'g?? 6?ﬁc{ra'é‘gk}8tcﬁa'%ﬁt ting portion
that has éﬁar‘a’&@?zte'dﬂﬁ ﬂﬁ‘ét@aﬁ?ﬁhé’é} AbrBePRIha@ o Aohaaf . manufacturing a

finger hol di ng menb havi ng a connecting portion, at one end thereof,
where an |nsertEonThgm@edtmﬂe@lqmmodWa\hnggr aecardingrioglaifate that can

support t ertin o] |on | S roed, an ngag| ng portion, at the
ot her endgﬁﬁ g zed 'ﬁ“ﬁ?’é%‘ﬁg %ﬂpﬁm&gfﬁﬁéﬁpﬂ?ﬁﬁs' nber of a needle

sel ector for a gni trh 86 oBRSE Mhdruta@DAn @ 8 FekbRE dl8ctimeaniei figeg t he finger
menber and the finger holding nmenber by inserting the inserting projection

of the suphw@iectesizedhy ¢amprégingrifitbeleps 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 butl abutling
pertion that has an inserting projection at a portion thereof,
manufacturing a finger holding member having a connecting portion, at

one end thereof, where an insertion type concave part having an inner surface

that can support the inserting projection is formed, and an engaging portion, at
the other end thereof, to be engageable with a driving member of a needle
selector for a knitting machine, and

positioning and combining the finger member and the finger holding
member by inserting the inserting projection of the support of the finger member
in the insertion type concave part of the connecting portion of the finger holding
member.

7. The method of manufacturing the needle selection module finger
according 1o claim 6, characterized in that

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

the step of combining comprises the step of assembling and fixing the
inserlion type concave part of the finger holding member and the inserling

projection of a finger member which is selected in accordance with a knit pattern.



in the insertion type concave part of the connecting portion of the finger
hol ding nenber. 7. The nethod of manufacturing the needl e seglge§&T6BERDSHOSE
finger according to claim®6, characterized in that the step of

manuf acturing the finger nmenber conprises the step of nmanufacturing and
storing finger nenbers made of a plurabbty of types of netals to correspond
to a plurality of types of knit patterns, and the step of conbi ning
conprises the step of assenbling and fixing the insertion type concave part

of the finger hgl di r.and the insertin ropection of.a finger
menber whi oh | s8sel BTN oL AEBHARIANG Feinestie, o ehdH BReue ilegsrcaeR 2005
25 8. Theaimirbieg 18fcldRe!f dMehadibnged Mangeedl e sel ection nodul e finger
according to claim6, characterized in that the step of manufacturing the
finger hol di ng tmerdiep ot oranuiazsrindhesiinger holdingamefhater wonnyisesdhetstep ng a
plurality of types of finpger. holding nmenbers jn accordance with types of
eodi e sepBEpBlEcirti $1GSere0 ap uenon ersie! Thas FORING FEgmBES By i ng

conpri sesaéhigdsh&Pwih ddife SBEclolXWE pid¥ic injBEREA HilaRrRigect i on of a
knit pattern and the insertion

finger menmber selected'in accordance wth a : 1d
type concave paihe stép af Eombiminhodmiprisesibeizdep stbesrradlinganditiziogdaece with a
type of ainléghitnbl pr}gjergﬁgﬁloPg finger member selected in accordance with a knit patiern

and the insertion type concave part of a finger holding member selected in

accordance with a type of a knitting machine.



