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he present invention relates to a
needle selection device, and relates  more
specifically to such a needle selection device
insFalled in a c¢ircular knitting machine and

controlled to selectively lift the needles.

Various devices have been disclosed for
sélective "raising of the needles in circular
knitting -machines for knitting different pattern
works. U.S. Pat. No. 4,604,877, entitied "“NEEDLE
SELECTION DEVICE FPOR KNITTING MACHINES" shows a
device including a pair of side—by—side stacks of
selector slides or cams supported for individual
horizontal sliding movement between innermost
active and outermost inactive radial positions.
This structure of needle selection device does not
allow the user to change the needle selection mode
during the knitting of the machine. U.S. Pat. Nos.
4,799,366 .and 4,023,383 teach the use of a
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selective raising of the needles in circular
knitting machines by the selective raisingléf jacks
individually related to the needles in the cylinder
needle slots. However, this electronic means is

acted with a complicated lever action structure.

SUMMARY OF THE INVENTION

_ The present invention _has been
accomplished to provide a needle selection device
which eliminates the aforesaid drawbacks.
According to the present invention, push jacks and
lifting bars are respectively mounted in the needle
slots of a circular knitting machine, and an
electromagnetic device is controlled to move each
lifting bar between the active poéition and the
inactive position for selective raising of the
needles. The electromagnetic device simply
comprises two electromagnets disposed at different
elevations and controlled to move each lifting bar

between the active position and the inactive
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li ftd ng bar between the active position and the 20 I nactive position

Ffor selective raising of the needl es. The el ectromagnetic
devi ce si mply conprises two el ectromagnets di sposed at different
el evations and controlled to nove each lifting bar bet ween the
active position and the inactive

- 3- posi ti on. BRI EF DESCRI PTI ON OF THE DRAW NGS

Fig 1 is a front view of _gn el ectromagneti c device
according to the present 5 i nventi on; Fig. 2
Is a cross sectional view of t he el ectromagneti c devi ce shown
in Figure 1, Fig. 3 is a sectional view along |ine
II1-111 of Figure peosit@on. Fig. 4 is a sectional view along
l'i ne | V-1V of Figure 6; - Fig. 5is simlar to
Figure 4 but showi ng the inactive position of the lifting bar

and

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. - 1 is a front view of an

electromagnetic device according to the present
5 invention;

Fig. 2 1is a cross sectional view of
the electromagnetic device shown in Figure 1;

Fig. 3 is a sectional view along line
III-III of Figure 6;

10 ~ Fig. 4 is a sectional view--along line
IV-IV of Figure 6;

Fig. 5 1is similar to PFigure 4 but
showing the inactive position of the_lifting bar;
and

15 ' Fig. 6 shows the relative posifions
between the push Jjack, the 1lifting bar, the
electromagnetic device, and the cam of the circular

knitting machine according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
20 Referring to Figures 3 and 6, a needle

selection device in accordance with the present

invention comprises a push jack 2 énd a lifting bar

3 mounted in each needle slot 10 of the needle



15 3 Fig. 6 shows the relative positions

‘between the push jack, the lifting bar, the el ectromagneti c
device, and the cam of the circular knitting machi ne according to
the present invention. DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENT 20 Referring to Figures 3 and 6, a needle

sel ection device in accordance with the present I nvention
conprises a push jack 2 and a lifting bar 3 nmounted in each needle
slot 10 of the needle -4- -4-
-cylinder 1 of a circular knitting machi ne, and an el ectromagnetic
device 5 nounted on thé cam 4 of t he knitting machi ne and noved by
it fromone needl e slot 10 to another, The

push jack 2 conprl§¥§1§dﬁﬁtt129faﬁdC1§°u1ar knltﬁbﬁ% pachipge, papg 280 s
di sposed in between

% h negdle I£ é ﬂ Egctlon 4 ang t he
bott om @&PE ﬁBPFPHSt%QCt 8¥19¢ or MPHBtERANP Rd®ABved ©*
along t he curved tgge ﬁg%g&&hhe bg%hgggnegglemoaed by k{ftkpgm sggglon 40

tolift the needle
. needle slot 10 to another.

5 The push jack 2 comprises a butt 20 and a
nose 21. The butt 20 is disposed in between the
bottom needle 1lifting section 40 and the bottom
needle pulling section 41 of the cam 4, and moved
along the curved top side of the bottom needle

10 lifting section 40 to 1lift the needle.s oi forced
by the boftom needle pulling section 41 to retract
the needle 6. The curvature of the curved top side
of the bottom needle lifting section 40 is designed
subject to the pattern of the fabric fo be made for

15 lifting the needle 6.to the knitting position. On
the contrary, when the'butt 20 is disposed at the
flat surface portion of the hottbm.needle lifting
section 40, the push jack 2 keéps the needle & in
the idle course. The lifting bar 3 and the push

20 jack 2 are mounted in the same needle slot 10,
however the lifting bar 3 is diéposed between the
needle 6 and the push jack 2, and conﬁrolled to
transfer the liffing force of the push jack 2 to

the needle 6. The lifting bar 3 comprises a



by the bottom needle pulling section 41 to retract t he needl e 6.

The curvature of the curved top side of the bottomneedle lifting
section 40 is designed subject to the pattern of the fabric to be
made for 15 lifting the needle 6 to the knitting position. On

the contrary, when the butt 20 is disposed at the - flat surface
portion of the bottomneedle |ifting . section 40, the push jack 2
keeps the needle 6 in t he |d%e course. The lifting bar 3 and the
push 20 jack 2 are nounted in The sanme needle slot 10,

however the lifting bar 3 is disposed between the needle 6 and the
push jack 2, and controlled to transfer the lifting force of the

pgsh jack 2 to fulcrime 3ﬂe§Q%§or§ed Hhﬁhé'%ﬁéf eqﬁg neeacoﬂgébfgs a

ful crum 30 supported on t e I nsi

slot 10 to keep theslw® oppostée R8gp ohet BRo opposite! i é4489 HRT Fpe
nanely the top end 31 and the bottom end 32 in balance. By

changi ng the positibhfbvinghkar53, namelyfthagtbprend! 3keaRd Sere SB¥LtbRe
lifting bar 3 can ' be forced by the push jack 2 to lift the needle
6. ~ end Befénrbalante. FBguchkangingatile p@sitiéheof the

5 lifting bar 3 like a see-saw, the lifting bar 3 can

be forced by the push jack 2 to lift the needle 6.

Referring to Figures 1 and 2, the
electromagnetic device 5 is mounted on the top
needle pulling section 42 of the cam 4, and

i0 energized to change the position of the lifting bar
3. The electromagnetic device 5 has an acting face
50 facing outwards. When the cam 4 is rotated, the
electromagﬁetic device 5 is moved over the outer
end of each needle slot 10 of the knitting machine.

15 Two electromagnets 51 and 52 are mounted on the
acting face 50 at different elevations relative to
the fulcrum 30 of the lifting bar 3. The acting
face 50 has a plane 53 at one side of the
longitudinal center in flush with the top needle

20 pulling section 42 of the cam 4. The
electromagnets 51 and 52 have a respective beveled
surface 510 or 520. When the. plane 53 passes
through one needle slot 10, the lifting bar 3 in

the respective needle slot 10 is supported on the



el ectromagnetic device 5 is nounted on the top needl e
pulling section 42 of the cam 4, and 10 energi zed to change
the position of the lifting bar 3. The el ectronagnetic device 5
has an acting face ' 50 facing outwards. Wen the cam 4 is rotated,
t he el ectromagnetic device 5 is noved over the outer end
of each needle slot 10 of the knitting machine. 15 Two

el ectromagnets 51 and 52 are nounted on the acting face 50 at
different elevations relative to -6- the fulcrum30 of the lifting
bar 3. The acting face 50 has a plane 53 at one side of
t he | ongi tudinal center in flush wiwth the top needle 20

pul i ng section

. 4, ) T
el ectronagnets 51 %ﬁ§%%28%aﬁéggw+£§g€%Yi9% %%ﬁb}%ﬂtegé°n the g fylerum10 or

520. When the pl angy53 passes through one needl e slot 10, the
lifting bar 3 in ’ the respective needle slot 10 is supported on the
- 6- pl ane 53 and will not be oscillated on the ful crum

30. When the el ectromagnet 51 is energized,

When the electromagnet 51 is energized,

the upper part of the lifting bar 3 is attracted,

5 causing the top end 31 of the lifting bar 3 to be
attached to the beveled surface 510 as shown in

Figure 4, and therefore the bottom end 32 of the

lifting bar 3 is turned outwards and pushed by the

push jack 2 to 1lift the respective needle 6. On

10 the contrary, when the bottom end 32 of the lifting
bar 3 is'éttfacted by the beveled surface 520 of

the electromagnet 52, the lifting bar 3 is turned

to the position shown in Figure 5, and the push

jack 2 cannot push the lifting bar 3 during its " up

15 stroke, and therefore the respective needle 6 is

not 1ifted.

If the butt 20 of the push jack 2 is
moved along the curved top side of the bottom
needle 1lifting section 40 when the bottom needle

20 lifting section 40, the bottom needle pulling
section 41, and the top needle pulling section 42
are vertically aligned, the butt 33 of the 1lifting

bar 3 is moved along the horizontal bottom side of



thesupper part of the lifting bar 3 is attracted, 5 causing the top
‘'end 31 of the lifting bar.3 to be attached to the bevel ed surface
510 as shown in Figure 4, and therefore the bottomend 32 of the
lifting bar 3 is turned outwards and pushed by the push jack 2 to
lift the respective needle 6. On 10 the contrary, when the bottom
end 32 of the lifting bar 3 is attracted by the bevel ed surface
520 of the el ectromagnet 52, .the lifting bar 3 is turned

to the position shown in Figure 5, and "t he push jack 2 cannot push
the lifting bar 3 during its up 15 stroke, and therefore the
respective needle 6 not |ifted. If the

butt 20 of the pusQﬂeaC%o% h%edle ulllgggggctaognqz hgﬁpﬁﬁ%rvﬁngQB si de

of the bottom Fe T tlng ction 40 "whe e “bott-dm ndedl e
20 lifting seglel OReg ﬁgctlbgenegﬁhhog‘ nee@h@ Bek18@ surfaces

section 41, and the top needle pulling section are vertically
ali gned, the butt %&oofahhe Isi2bt b#J the e1ectrb&ag§et§ sqvaﬁdalgng hke

hori zontal bottom side of
_ vertically alinged with the needle 1lifting start
5 end 400 of the bottom needle lifting section 40,
therefore the butt 33 of the lifting bar 3 will be
moved along the curved surface of the top needle
pulling section 42 when the lifting bar 3 is lifted
by the push jack 2, and the lifting bar 3 will be

10 moved to the former horizontal position after each

lifting stroke.



the,top needle pulling section 42 without lifting t he respectiVe

"needl e 6. The Dbeveled surfaces 510 and 520 of the

el ectromagnets 51 and 52 are vertically alinged with the needle
lifting start 5 end 400 of the bottomneedle Iifting section 40,
therefore the butt 33 of the lifting bar 3 will be noved al ong the
curved surface of the top needle pul i ng section 42 when the
lifting bar 3 is lifted by the push jack 2, and the lifting bar 3
will be 10 noved to the former k@i zontal position after each
lifting stroke. | CLAI M 1. A
needl e sel ection device conprising a plurality of push
j acks respectively nounted in the needle slots of the needle

cyl i nder IoELAIMiircul ar knitting machine, a plurality of 5
lifting bars respectively nmounted in _said _needle sl ots and

sel ectively driven by said push-j&cRgedde selectiopndevieesperprising
needl es, and at | east on electronagnetic devi ce npynt ed on

e .
the cam of the circul & RﬁPFFiﬁﬁynﬁéhPHé apBckBvebespertivelyass

mounted in the needle slots of the needle c¢ylinder
of a circular knitting machine, a plurality of
5 lifting bars respectively mounted in said needle
slots and selectively driven by said push jacks to
lift respective needles, and at least one
electromagnetic device mounted on the cam of the
circular knitting machine and moved by it to pass
10 from one 1lifting bar to another, wherein each
lifting 'far is balanced in one needle slot on a
fulcrum at its center and moved between a first
position in which the lifting bar will be driven by
the respective push jack to lift the respeéfive
15 needle, and a second position in which the 1lifting
bar will not be driven by the respective push jack
to lift the respective needle; each electromagnetic
device comprises an acting | face, and two
electromagnets mounted on said acting face at
20 different elevations relative to the fulcrum of
said 1lifting bar, the acting face of said
electromagnetic device having a plane at one side
disposed in flush with the topl needle pulling

section of the cam of the circular knitting

* c L M 1] *




10 from one lifting bar to another, wherein each

lifting bar is balanced in one needle slot on a fulcrumat its
center and noved between a first position in which the lifting bar
will be driven by the respective push jack to |lift the respective
15 needl e, and a second position in which the [lifting bar
wi Il not be driven by the respective push jack to lift the
respective needl e; each el ectronagnetic device conprises an
acting face, and t wo ebectromagnets nmounted on said acting
face at 20 different elevations relative to the fulcrum of

said lifting bar, the acting face of sai d el ectromagneti c
devi ce having a plane at one side di sposed in flush with the top
needl e pulling machinesecshdd edéctrbmagnens hAvihbe aci respsetivignitting
-9-. machi ne, said el ectromagnets having a respective beveled surface for
attracting the |iPeVR4eBar shrtagechoneatifsackdngi hhe 3aEtihgr barposnti on or

said second positiog. . _
eac needle slot into said first position or said

second position.
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