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. SEWING MACHINE NEEDLE AND METHOD FOR MANUFACTURING SAME
: - Te hn1ca1 Field -

This 1nvent1on relates to a sew1ng machine needle and a
gmethod for manufa;turlng the same.
uBag;ground Art

, Conventlonally, manufacturing of a sewing machine needle
_een carrled out by a press operatlon such as die press
"Eratlon or dle pres51ng, flow press operation, or the like in
'place of- metal cuttlng or machining. However, such a well- -known
;;press operatlon:rfqu'res a2 combination of a punching operation,
grinding: operation and an abrading operation, with the result
‘that a plurality of different press dies have to be used and the
op"atlon is: hlghly'troublesome. '

Also, the conventlonal pPress operation causes burrs to

j Unf rtunately, rem;val of burrs is time- and labor-consuming,
the flow press operation or flow pressing which is

'o prevent productlon of burrs on the blade during formation

of . he needle has’ been .recently proposed as disclosed in U.S.
Patent No. 4 044 814 :

lof theésew1ng machlne needle by flow preSSLng while preventing
pf* 'tlon of burrs on ‘the blade, it is essential that a volume of
t] etal of the blank flowing into a extraneous cavity formed
gbe"een a pair. of:die ‘be reduced to an amount smaller than that
' 'the Also, when the amount of the metal of
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press operation requires a conbination of a punching operation, a grinding
operation and an abrading operation, with the result that a plurality of

di fferent press dies have to be used and the operation is highly

troubl esore. Akso, the conventional press operation causes. burrs to be
produced on a bl ade of the needle due to the use of dies. Unfortunately,
renmoval of burrs is tinme- and | abor-consum ng, therefore, the flow press

oper at i f m/ S ' n roducti on of burrs on
Che bl il §be] tBVANIL RS Gt EACEATY Rl BHE" BECT Thydl Bounting
di scl os@d i HeUSSWlP& aachize pegdiegen a sewing machine requires

troublesome operations such as adjustments of the sewing machine,
including timing adjustment, adjustment of a feed dog or the
like, so that handling and operation of“the sewing machine
require much time and labor.
Disclosure of Invention

| The present 1nvention has been made in view of the
foregoing disadvantages of the prior art. '

Accordingly, it is‘'an object of the present invention to

provide a sewing machine needle which 1s capable of exhibiting
high quality while prov1d1ng sufficient buckling strength and
substantially preventing breakage of the needle.

> It is another object of the present invention to provide
a sewing machine needle which is capable of providing a gap of a
large size between a blade and a sewing thread to facilitate the
sewing operation and permit a sewing machine to be driven at a

high speed.

It is a further obJect of the present invention to
provide a method for manufacturing a sew1ng machine needle which
is capable of readily and 1nexpensively manufacturing a sewing
machine needle which exhibits suffic1ent strength and ensures a
stable sewing operation at a high speed

In accordance with one aspect of the present invention,
a method for manufacturing a sewing machine needle is provided.
The method comprises the steps of forming a needle blank with a
shank of a 1arge diameter and a cylindrical shape, a first blade
section of a diameter smaller than the s ank contiguous to a
distal end of the shank and a Ssecond bla e section of a diameter

~smaller than the first blade ‘section con guous to a distal end
of the first blade: section, the first an second blade sections
constituting the blade, forming the seco d blade section with an
elongated portion corresponding to a clearance-above—eye of the

)lade to die pressing

sewing machine needle,_and subJecting th
to form a long groove of a receSSed'shap
shank to a portion of the second blade section in proximity to a
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~However, in order to forma netal blank into the blade of the sew ng
nachlne“needle by flow pressing while preventing formation of burrs on the
‘Tessent|al that .a volunme of the netal of the blank flowing into

\ Ui T, 0 on _t bl ade, the
engt hmégnghal |ﬁtlgnyla(c)r§31 tceae nee%ueeryl%stp ellc%ﬁgglseg% E AR H&¥S o0 inferior

duct§¢§ﬁ ARg Wath @rxanged lalong ither cond inuomdi Ecovedn andcr ease in

e51de surfaces spread at a predetermined angle, respectively, by
':formlng the blade.

Thus, in the method of the present invention, the blade
£ which the second blade section is previously formed w1th the
e ongated portion corresponding to the clearance-above- -eye’ of the
_i 1shed sewing machine needle is subject to die pressing, so
_that the clearance-above-eye may be formed into a. sufficient
Vdepth without producing any burrs on the blade. Thus, in
ccordance with the method of the present invention, a sewing

.machine needle provided with sufficient rigidity and having high
‘quality can be manufactured.

In accordance with another aspect of the present
n:entlon, ‘@ sewing machine needle is prov1ded which includes a
cyl;ndrlcal shank of a large diameter, a blade arranged so as to
ektend from the shank and a sharp needle poznt formed at a distal
endjof the blade, wherein a continuous long groove of a recessed
shape is provided SO0 as to extend from the shank to a portion of
the blade in proximity to the needle point, a needle eye portion
s ormed along the long groove and the blade 1s formed with a
;fcle,rance -above-eye. The blade is divided into a first blade
sedﬁion and a second blade section through two frust-conical

lade section.

A constriction is arranged contiguous to the
cond blade section and in prox1mity to the needle eye portion

s prov1ded on the constriction in a manner to .be opposite to the

groove. The blade has inner side surfaces defining the long

roove and outer side surfaces, each belng spread at a

redetermlned angle. The constriction, clearance -above-~-eye,

Qinner side surfaces and outer side surfaces are formed by die
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Further, formation of a clearance-above-eye of an insufficient depth on the
bl ade causes a |oop of a sewing thread to be often formed into a snall size
mhen the thread is fed to the needl e while being kept somewhat stretched,
so that a=l ooper 21is apt to fail to satisfactorily catch the | oop.

Thus, nounting of the sewing machine needl e on a sew ng machine requires
troublesone operations such as adjustnents of the sew ng machi ne,

pressing.
' In .the sewing machine needle 6f the present invention,
the blade is subject to double swaging, resulting in it being
divided into the first and second blade sections. Also, the
constriction including the clearance-above-eye of a sufficient
depth is formed above the needle eye, so that the whole needle
has increased rigidity and a gap defined.between the blade and a
sewing thread is inc:éased to render the.sewing operation stable.
o These and other objects and advantages of the invention
will become apparent from the following description taken in
connection with the accompanying drawings.
Brief Description of Draw1ngs '

~ Fig. 1 is a side elevatlon view showing a needle blank
wh1th has ‘been subject to double-swaging suitable for
manufacturing a sewing machine needle according to a method of

the present invention;

' Fig. 2 is a side elevation view of the needle blank
which has been furthé; subject to a plaStic working to decrease
a diameter of a part 6f a blade of the needle blank;

Fig. 3 is a longitudinal sectional view showing the
needle blank of Fig. 2 which has been subject to pressing;
Fig. 4 is a cross-sectional view taken along line IV-IV
of Fig; 3; ' |

Fig. 5 is a cross-sectional view taken along line V-V of
Fig. 3; _:

Fig. 6 is a cross-sectional view taken along line VI-VI
of Fig. 3; | | '

Fig. 7 is a fragmentary side elévation view showing an
example of a sewing mabhine needle maﬂuﬁqgtured according to a
method of the present invention; :

Fig. 8 is a longitudinal sectlonal view of the sewing
machine needle shown in Fig. 7; _

Fig. 9 is a fragmentary plan v1ew showing a distal end
of the sewing machine needle of Fig. 7"”nd

Fig. 10 is a fragmentary_bottoﬁi%iew showing the distal
end of the sewing machine needle of Fig. 7.

~e
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including timng adjustment, adjustnent of a feed dog or the like, so that

. handling and operation of the sew ng machine require much time and |abor.
‘Disclosure.of Invention The.present invention has been nade in view of the

f or egoi ng <di sadvant ages of the prior art. Accordinglty, it i's an object of

the present invention to provide a sew ng machine needl e which is capable
of exhibiting high quality while providing sufficient buckling strength and

subst angéat | MoBESV 8L LarbyeakaBatOtnbBRLDGR]I & It TS another object of
the prese ! the. :resent invention will be described with
reference to Figs._l to 10. ' '

Fig. 1 shows a configuration of a needle blank 10 which
has been subject to double-swaging suitable for manufacturing a
sewing machine need”'iaccording to a method of the present
invention. The needle blank 10 thus configured generally
includes a cylindri”ally shaped shank 12 having a 1arge diameter,
a first blade sectionll4 of a cylindrical shape formed with' a
diameter smaller than,the shank 12 and connected at one end
thereof through a first frust-conical portion 18 to the shank 12,
and a second blade” section 16 of a cylindrical shape formed with.
a diameter smaller than the first blade section 14 and connected
at one end there0£_through a second frust-conical portion 20 to
the other end of theffirSt blade section 14. The first and
second blade sections 14 and 16 constitute a blade.

The needle blari} configured as shown in Fig. 1 is
then subject to an:op”ration such as swaging, plastic working
such as rolling or the ‘1like, or grinding,'resulting in the blank
10 being configured as shown in Fig. 2. More particularly, the
operation permits the second blade section 16 to be formed at an
intermediate portion ;hereof with an elongated portion 22 of a
cylindrical shape andvslant portions 24 and 26 respectively
connected to both en s'of the elongated portion 22. The

i5 "formed with a diameter smaller than that
tion l6 and the slant portions 24 and 26
'lifrustfconical-sha and arranged so as to
have the elongatedzpqg;ion 22 interposed therebetween. The
elongated portion 22'and slant portions 24 and 26 are provided so
'spond to a clearance-above—eye formed in
sew1ng ‘machine neeTle. The elongated

£ ional area

: - of _ ;econd blade section 16.
More preferably, theu_ectional area of th =elongated portion 22

_ is defined so as to co respond to 65% of: that of the second blade
‘ garea of the elongated portion 22 below

N_OW ’

elongated portion 22-‘”
of the second blade_
are each formed 1nto

as to positionally éo
a blade of a finishe4

section 16.
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a sewi ng machi ne needl e which is capable of providing a gap of a | arge size
between a blade and a sewing thread to facilitate the sewi ng operation and
" permit a sewing nachine to-be driven at a high speed. It is a further

- 0obj ect of «the present i nvention to provi de a nethod for manufacturing a
sew ng machi ne needl e which is capable of readily and inexpensively

manuf acturing a sewi ng nmachi ne needl e which exhibits sufficient strength
and ens60&s causesblan Mes;muam:@aset ia theh seetddnalln adeaobdaReg Wit h

one aspegby nEQQaEkRQF QM?Q&EPQEW%nQBhgggin%rng%gﬂfaCtur%%%t t%emnng
s 3

“machi ne nee provi
_,strengtn of the needle deteriorates, leading to breakage of the

needle, whereas a sectional area above 70% fails to provide the
clearance—above—eYeﬂwith a depth required for sewing.

The needle-biank 10 thus formed with the elongated -
portion 22 is then subject to a die press operation or die
pressing, as shown in Figs. 3 to 6, to thereby be formed with a
continuous long groove 28 and an eye portion 30 including a thin
eye accommodating web_32. More particularly, the die pressing
results in the needie'blank 10 being provided with the long
groove 28 of a receSSBd shape in a manner to continuously extend

"* from the shank 12_toba'portion of the second blade section 16 in
proximity :to a distal end thereof.- Also, the die pressing
results in the second blade section 16 being formed with the eve
portion 30 including.the thin eye accommodating web 32 arranged
along the long groove 28, as well as a clearance-above-eye 40
being formed in a menner to be positioned on a side of the second
blade section 16 op?OSite to the long groove 28. The first blade
section 14 and second blade section 16 including the elongated
portion 22 which are_oommonly'provided with the long groove 28
are formed into a Spbstantially U- or V-shape in cross section,
so that inner side-sﬁrfaces 34 of the blade defining the long
groove 28 and its outer surfaces 36 are each upwardly outward
spread so as to be'speced from each other at a predetermined-
angle.

The U—shapi ._nfiguration of the first and second blade
sections 14 and 16 is so defined that the size of the elongated
portion 22 is smaller than that of the second blade section 16.
The elongated portion 22 thus formed prov1des the finished sewing
machine needle w1th a constriction 38 posxtloned above the eye
portion 30 as shown 1n Fig. 7. More partlcularly, the elongated
portion 22 is formed w1th the clearance—above-eye 40 in a manner
to be recessed due to slant portions 42 and 44 formed so as to
inwardly slant at a predetermlned inclination angle with respect
to an axis of the needle blank 10. The eye portlon 30 is formed
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The nethod conprises the steps of formng a needle blank with a shank of a
| arge dianeter and a cylindrical shape, a first blade section of a dianeter
smal | er than ‘the shank contiguous to a distal end of the shank and a second
bl ade sectdi on of a dianeter smaller than the first blade section contiguous
to a distal end of the first blade section, the first and second bl ade
sections constituting the blade; form ng the second bl ade section with an

el ongat e Rostigen tmrrrewo@wdsatbo to Qheanaagegaaew&- Qﬁew‘iftht %re%ﬁg.‘éﬂtggg
I essi

S TR ETRE AR A S LW A

second khedeofeatinan tive pﬂenmﬂmbﬁ-hboae-eye 40 to a needle point while
forming the thin eye accommodatlng web 32 at which a needle eye
is to be formed. '

Further, the die pressing results in the needle blank 10

being formed with a laterally projecting flat portion 48 at a
free end of the second blade section 16 beyond a portion of the
second blade section 16 at’ which the needle point is to be’
formed. The flat portion 48 thus provided permits metal of which
the needle blank 10 is made to readily flow during the die
pressing and a predetermined positional relationship between the
needle blank and dies for the die pressing in a longitudinal
direction of the needle blaﬁk to be established. Also,.provision
of the flat portion 48 permits a die and a punch for punching an
eye hole to be appropriately positioned to a degree sufficient to
ensure accurate punching in a subsequent punching step.

. The die pressing is carried out using an upper die 50
provided with a V-shaped projection 52 and a lower die 54 formed
with a recess 56 corresponding to the projection 52. The first
and second blade sections 14 and 16 are subject to deformation by
being pressed between both dies 50 and 54, to thereby cause metal
of which the blade sections are made to flow in a cavity between
the dies to ensure Satisfactory formation of the long groove 28
-and eye pbrtion 30'without producing any burr on the blade
sections.

A space between‘the:iqner side surfaces 34 of each of
the blade sections 14 and 16 defining the long groove 28 and a
space between its outer side surfaces 36:are desirably upward
spread at an angle of 10 to 28 degrees,fiém the viewpoint of
sewing and die pressing; Foi example, béth outer side'surfaées
of the V-shaped projection 52 of the upper die 50 positionally
corresponding to the first ahd second bléée sections 14 and 16
are spread so as to be spaced from each 6ther at an angle @8 ,,
below 30 degrees and préferably 28 degrees, and an angle 6 .,
between inner side surfaces of the recess 56 of the lower die 54
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3 needl e point and a needle eye portion having a thin eye accomvodati ng web
arranged al ong the continuous groove, and deformthe el ongated portion to
formthe cl earance-above-eye. The |ong groove of the bl ade has inner side
surfaces and outer side surfaces spread at a predeterm ned angl e,
respectively, by deform ng the blade. Thus, in the nethod of the present

I nvention, the bl ade
corresponding thereto is preferably set to be between 20 degrees

and 28 degrees. The angle_ @ ;, below 20 degrees makes it
-difficult for an excessive material of the blade blank to upward
flow during the die pressing, so that a height of the blade
sections 14 and 16 is decreased to causeﬂthe'material to downward
move with result that durability of the lower die 54 is reduced;
whereas the angle 6 ., above 28 degrees causes-a width of the
blade sections to be.excessively increased. 'Thus,'the angle 9 ,;
isjpreferabiy set to be about 24 degrees, to. thereby increase an
area of a bottom surface of the die to prevent a width of an
inlet of the long groove 28 from being excessively increased. An
angle @ ;. between outer surfaces of a portion of the V-shaped
projection 52 of the upper die 50 in proximity to the eye portion
30 is set to be about 25 degrees and an angle 8 ,, between both
inner side surfaces of the recess 56 of the lower die 54
. corresponding thereto is defined to be between 10 degrees and 18
degrees and preferably about 14 degrees. The angle 6 ;. below 10
degrees causes a failure to remove the needle blank 10 from the
dies during the die pressing, whereas the angle 6 :; above 18
degrees causes a radius of a bottom of the recess 56 to be
excessively small when the eye portion 30 is to be formed with a
width in accordance with specifications, so that a bank for the
short groove 46 is not satisfactorily formed. Thus, the angle
& 22 between both side surfaces of the recess 56 of the lower die
54 is preferably set to be about 14 degrees, to thereby ensure
that the needle blank 10 can be readily removed from the dies
while being effectivelyfprevented from aéhering to the dies
during the die pressing{' ﬁurther, it wiiﬂ be noted that the
angle between both side surfaces of the projection 52 of the
upper die 50 is set to be in a range sufflcient to facilitate
threading of a sewing thread to increase a sew1ng speed and
prevent a width of the needle blank from belng excessively
increased. _f : - _ﬁt;"
Formation of the clearance-above?eye 40 is carried out
by using the elongated portion 22 prev1ousijfformed in order to
prevent the constriction portion 38 from laterally excess1ve1y
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of which the second bl ade section is previously formed with the el ongated
portion corresponding to the clearance-above-eye of the finished sew ng
machine needle is subject to die pressing, so that the clearance-above-eye
may be formed isnto a sufficient depth without producing any burrs on the
bl ade. Thus, in accordance with the nethod of the present invention, a

sew ng nachlne needl e provided with sufficient rigidity and havi ng hlgh

qual | 1y egBanbe nganufMe st iy AEevedatne WIbAGARAWNEL.AIBRCL 0L NRe

present inventiQn, a _sew ng nmachi ne néedle is provi

cyl i ndr PegAlenblenk 10 |ig formes mish an puses dismeges §uf£i0ﬁent to

permit the constriction portion 38 at which the clearance-above-
eye 40 is formed to have a sectional area which corresponds to
about 65% of that of the second blade section 16. Also, the
shape of each of the slant portions 24 and 26 arranged at both
ends of the elongated portion 22 is conveniently defined on the
basis of an inclination angle thereof rather than a length
thereof in an axial direction thereof because the needle blank
10 is extended in an axial direction thereof during the pressing.
In the illustrated embodiment, it is preferable that an '
inclination angle g ; of the slant portion 24 arranged in
proximity to the eye portion 30 be larger than an inclination
angié g ; of the slant portion 26 arranged away from the eye
portion 30. This is preferred because a portion of the metal of
the needle blank in proximity to the eye portion is permitted to
readily flow toward the long groo#e 28, resulting in the eye
portion 30 being formed into a desired shape; when a distance
between an upper end of the needle eye (defined based on the
assumption that the sewing needle is mounted in a sewing machine)
and the clearance-above-eye 40 is set as small as possible. 1In
view of the above, the inclination angles ¢, and ¢ . of the
slant portions 24 and 26 are set to be, for example, about 18
degrees and about 13 degrees, respectively. These angles, when
expressed on the basis of gradients of the slant portions 24 and
26 with respect to an axis of the needléiblank, are about 9
degrees and about 6.5 degrees,-respectiiely.

The dimensional relationships ﬁetween the elongated
portion 22 and slant portions 24 and 26 of the needle blank 10
prior to the die pressing and those of the finished sewing
machine needle are conveniently determlned as follow5°

HL, = L, x 0.6 a

HL, = L, x 0.5

HL, = H - (HL, + HL,) - 0.1
wherein HL,, HL. and HL, are lengthw1se'51men51ons of the slant
portlons 24 and 26 and elongated portlon 22 of the needle blank
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extend fromthe shank and a sharp needle point fornmed at a distal end of

t he bl ade, wherein a continuous |ong groove of a recessed shape is provided
'so as to extend fromthe shank to a portion of the blade in proxinmty to

t he needl & point, a needle éeye portion is fornmed along the | ong groove and
the blade is forned with a cl earance-above-eye. The blade is divided into a
first blade section and a second bl ade section through two frust-conical

Pherer ny (EIEE 8 LHE BL8TPrelsIndt Mol Ve lIPEL L PR by AT 0. A
B onstr|%Q¢QFPVBS%r¢aﬂ§€§1@BﬁtPéubhs sbanhcportions 2aoendecttiof tinel i n
proxi M ¢ inidhddesSREAGmBYRiNE héddie and. a bottom of the clearance-
above-eye 40 of the needle, respectively, and H is the whole
length of the clearance-above-eye 40. _
The needle blankrlo_which has ﬁeen thus subject to the
die pressing is then subject to workinglfo remove the thin eye
accommodating web 32 to'form a needle efe 58. Formation of the
needle eye 58 is carried out by fitting: the flat portion 48
formed at the distal end of the second p%ade section in a
receiver formed on a punching die and figihg the needle blank 10
in the die while aligning the needle blank with the die to ensure
accurate punching. Then, a distal end oﬁ the second blade
section 16 is sharply machined to form a}ﬁeedle point 60,
resulting in the formation of a sewing mechine needle 62 being
completed.
The sewing machine needle 62 thus completed, as shown in
Figs. 7 to 10, is formed at a portion of the second blade section
16 positioned on ﬁhe side of the shank l?;above the eye portion
30 with the constriction portion 38 of a width smaller than the
eye portion 30. Also, the sewing machine'needle 62 is formed
with the clearance—above-eye 40 in a manner to be recessed due to
the slant portions 42 and 44 formed so as to inward slant at a
predetermined inclination angle with respect to the axis of the
needle blank 10. This results in the pd?fion of the second blade
section 16 positioned on the side of theﬁéhank 12 above the eye
portion 30 being inward deviated by the clearance-above-eye 40 so
that an increased space between a sewing *hread and the second
blade section 16 is provided; An end of . the needle eye 58 on the
side of the shank 12 and thaﬁ on the sidé of the needle point 60
are each formed into a convex-like Curve§£shape, as respectively.
indicated at reference numerels 64 and 61}
A width HS(L) of a éentral porti?

 :of the needle eye 58
1tra f the constriction
portion 38 may be suitably détermined f—I-‘o"i"example, when the
1llustrated embodlment is applled to a sew1ng machine needle of
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of the second bl ade section and fornmed into a sectional area smaller than
the second bl ade section. The cl earance-above-eye is provided on the
constriction in a nmanner to be opposite to the long groove. The bl ade has
i nner side surfaces definingithe | ong groove and outer side surfaces, each

being spread at a predetermned angle. The constriction,
cl earance- above-eye, inner side surfaces and outer side surfaces are forned

by di e Neefle Size no. 7 defined in Japanese Industr1al Standards (JIS),
‘the widths HS(L) and HS(M) may be 0. 65mm and 0.52mm,
respectively; whereas in Needle Size No. 9, HS(L) and HS(M) may
be 0.75mm and O. 62mm, respectively. Also, in Needle Slze No. 11,
HS(L) and HS(M) may be 0.89mm and 0.72mm, respectively. The
allowable dimensional deviation is set ‘to withint 0.02mm or
+ 0.03mm. o

Thus, in the sewing machine needle of the present

invention, the blade is subject to double swaging and formed into
a shape increased Ln_helght to prevent a width thereof from being
increased, so that_the whole needle-mayi?xhibit sufficient
rigidity to eliminate breaking of the ﬁéedle during sewing.
Also, the needle is for@ed_with the clegrance-above-eye>having a
depth sufficient to significantly increaSe a gap between the
blade and a sewing thread, resulting in{sewing being carried out
stably and at a high’épeed. Further, aﬁsurface of the sewing
-machine ‘needle is-smpgthly finished by_préssing and the needle is
formed with the constriction, therefore; the needle of the
present invention has improved in penetration resistance and

generates less heat.
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pressing. In the sew ng machine needl e of the present invention, the blade

S subJ ging, resulting init being divided into the first
and se mmmmm"ﬂml 1s. Also, the constriction including the
cl ear ance- &bove-tyes of* a sufficient depth is formed above the needl e eye,

so that the whol e needle has increased rigidity and a gap defined between
the blade and a sewing thread is increased to render the sew ng operation

stabl e. These and ot her objects and adzamhgges of the invention will becone
eyt o s i nog! AeABa’ 3% nRhLINEIETR' & 820785 ndlhthe nbld1e,
said needle including a shank, a blade arranged so as to extend
from said shank and a needle'point'formed at a distal end of said
blade, in which a continuous long groove of a recessed shape is
- provided so as to extend from said shank to a portion of said
blade in proximity to said needle point a needle eye portion is
formed along said long groove and sard blade is formed w1th a
clearance-above-eye, comprising the steps of: .
forming a needle blank with said shank of a large
diameter and a cylindrical shape, a first blade section of a
diameter smaller than said shank contiguous to a distal end of
said .shank and a second blade section of a diameter smaller than
said first blade section contiguous to a'distal end of said first
blade section, said first and second blade sections constituting
said blade;
forming said second blade section with an elongated
portion corresponding to said clearance-above-eye of the sewing
machine needle; and ‘ '
subjecting said blade to die pressing to form said long
groove of a recessed shape extending from said shank to a portion
of said second blade section in proximity to said needle point
and said needle eye portion having a thin eye accommodating web
arranged along said continuous groove, and deform said elongated
portion to form said clearance-above-eye;
said long groove of said blade having inner side
surfaces and outer side surfaces spread at a predetermined angle,

respectively, by deforming eaid blade.

2. A method as defined in Clalm 1, wherein said
‘elongated portion is formed 1nto a sectional area corresponding
to about 60 to 70% of that of said second blade section.

3. A method as deflned in. Clalme , wWherein said
elongated portion is formed 1nto a sectlonal area corresponding

to about 65% of that of said second blade sectlon.
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 'Brief Descriptio : i 1 is a side elevation view show ng a
- needl e bl ank whi ?H mmnﬂml !mt to doubl e-swagi ng suitable for
- manufacturing a sewm ng rachi ng needl e according. to a nethod of the present
~sinventiony Figs 2 is a side elevation view of the needl e blank which has
..been further subject to a plastic working to decrease a dianeter of a part
-.of a blade of the needle blank; Fig. 3 is a |ongitudinal sectional view
- “showi ng the needl e blank of Fig. 2 which has been subject to pressing; Fiag.
4is a cross-sec&iongl view taken along line I V-1V
S . . method as defined in Claim 1 or 2, wherein said
| “die pressiqg is carried out by using a pair of upper and lower
dies which mate with each other;
said lower die for forming outer side surfaces of said
blade being formed so as to have a blade holding angle between 20
degrees .and 28 degrees and a blade holding angle of said lower
die in proximity to said needle eye portion being set between 10
degrees and 18 degrees; . - &
said upper die being provided with a projection having
outer side surfaces for forming said inner side surfaces of said
long groove, said outer side surfaces of said projection having

an angle below 30 degrees set therebetween.

~

5. A method as defined in Claim 4, wherein said blade
holding angle of said lower die for forming said outer side
surfaces of said blade is set at about 24 degrees and said
holding angle of said lower die in proximity to said needle eye
portion is set at about 14 degrees.

6. A method as defined in Claim 4, wherein said angle
between said outer side surfaces of said projection of said upper
die for forming said inner side surfaces of said long groove is
set at about 28 degrees and said angle between said outer
surfaces in proximity to said needle eye portion is set at about
25 degrees.

7. A method as defined in Claim 5, wherein said angle
between said outer side surfaces of said projection of said upper
die for forming said inner side surfaces of said long groove is
set at about 28 degrees and said apgle'between said outer
surfaces in proximity to said needié eye portion is set at about

25 degrees.

8. A method as defined in Claim 2, wherein said
elongated portion is formed at both ends thereof with slant
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of Fig. 3; Fig. 5is a cross-sectional ViEM/’ n V-V of Fig. 3
Fig. 6 is a cross-sectional view taken along ﬂ ﬁgMﬂ " , ,g 3, Fig. 7
is a fragnentary side el evation view show ng an exanpu sewi ng machi ne

needl e nartuf act'ured according to a nethod of the present invention; Fig. 8
Is a longitudinal sectional view of the sew ng machi ne needl e shown in Fig.

7, Fig. 9 is a fragnentary plan view showing a distal end
portions slanting with respect to an axis of said needle through

whlch said elongated portion is connected to said second blade
section;

the slant portion arranged in proximity to said needle
eye portion has an inclination angle larger than-the other slant

portion.

9. A method as defined in Claim 4, wherein said
elongated portion is formed at both ends thereof with slant’
portions slanting with respeét to an axis of said needle through
which said elongated portion is connected to said second blade
section; '

the slant portion arranged in proximity to said needle
eye*portion has an inclination angle larger than the other slant
portion.

' 10. A method as defined in Claim 8, wherein said slant
portion arranged in proximity to said needle eye portion has an
inclination angle set at about 9 degrees and the other slant
portion has an inclinaﬁion a@gle set at about 6.5 degrees.

11. A method as defined in Claim 9, wherein said slant
portion arranged in proximity to said needle eye portion has an
inclination angle set at about 9 degrees and the other slant
portion has an inciination angle set at about 6.5 degrees.

12. A sewing machine needle including a cylindrical
shank of a large diameter, a blade arranged so as to extend from
said shank and a sharp needle point formed at a distal end of
said blade, in which a continuous long groove of a recessed shape
is provided so as to extend from said shank to a portion of said
blade in proximity to said needle point, a needle eye portion is
formed along said long groove and said blade is formed with a
Clearance-above-eye; _

wherein said blade is divided into a first blade section
and a second blade section through two frust—conical portions
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of the sewi ng machine needle of Fig. 7; and Fig. 10 is a fr
view show ng the distal end of the sewi ng machi ne needl e of 'I !""
Best Modes for Carrying Qut Invention Now, the present. |nventﬂom WL
described with veference to Figs. 1 to 10. Fig. 1 shows a configuration of

a needl e blank 10 which

formed on said blade in a manner to be spaced from each other,
said needle eye portion being arranged at said second blade
section; _

_ a constriction is'arranged contiguous to said second
blade section and in proximity to said needle eye portion of
second Hlade section and formed into a sectional area smaller

than said second blade section;
a clearance-above-eye is provided on said constrlctlon

in a manner to be opposite to said long groove;
said blade has inner side surfaces defining said long
groove and outer side surfaces, each being spread at a

predetermined éngle} and
said constriction, clearance-above-eye, inner side
surfaces and outer side surfaces are formed by die ‘pressing.

13. A sewing machine needle as defined in Claim 12,
wherein said constriction is formed into a sectional area
corresponding to about 60 to 70% of that of said second blade

section.

14. A sewing machine needle as defined in Claim 12 or
13, wherein said angle between said inner side surfaces is set
below 30 degrees;

said angle between.said outer side surfaces at said
blade is set at an angle of 20 to 28 degrees; and

said angle between said outer side surfaces of a portion'
of said blade in proximity to said needle eye portion is set at
an angle of 10 to 18 degrees.

15. A sewing machine needle as defined in Claim 14,
wherein said angle between said outer side surfaces is about 24
dégrees at said blade and about 14 dégrees at said portion in
proximity to said needle eye_portion.'

16. A sewing machine needle as defined in Claim 14,
wherein said angle between said inner side surfaces is about 28
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has been subj ect to doubl e-swagi ng suitable for manufacturing a sew ng
machi. Hmmmmsmﬁmﬂmllng to a method of the present invention. The needle
bl ank ed generally includes a cylindrically shaped shank 12
havi ng*a far'ye "i dnefer, a first blade section 14 of a cylindrical shape
formed with a diameter smaller than the shank 12 and connected at one end

t hereof through a first frust-conical portion 18 to the shank 12, and a

second S€ f abes r ggd h dla ter
smal | er. BE%?% th%tt:‘ %I}sltjcﬁlﬁlaaéﬁ ;a\eﬂéit ?%%lu 4bgn§g§%ﬁ%§ctg§ds 1td Fg%é: mﬁ!é‘r eof
t hr oughPEOFABEAY Housaichmeadleeve eartdone the other end of the first

bl ade section 14. The first and

17. A sewing machine needle as defined in Claim 12 or
13, wherein said clearance-above-eye is formed at both ends
thereof with slant portions slanting with respect to an axis of
the needle through which said clearance-above-eye is connected to
said second blade section; :

the slant portion arranged in proximity td'said néédle
eye portion being formed into an inclination angle larger than
that of the.other slant portion.
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second bl ade sections 14 and 16 constitutea bl ade. The needl e bl ank 10
configured as shown in Fig. 1 is then ‘'subj’ect “to an operation such as

swagi ng, plastic working such as rolling or the like, or grinding,
resulting t+n the blank 10 being configured as shown in Fig. 2. Mire
particularly, the operation permts the second bl ade section 16 to be
formed at an internediate portion thereof with an elongated portion 22 of a

cylindrical shape and sl ant portionggéiEQQ&EZG respectively connected to
both ends of the el ongated portion . | ongated portion 22 is forned
with a diameter #m@ewing maching needliec ise nam faiciuaredeotiithiouts and t he

S|ant_pgkbaﬁﬁin§4d§¥jﬁﬂirs on a blade by subjecting the whole blade to
die pressing. A needle blank (10) is subject to double swaging,
' :esulting-in it being formed with blade sections (14, 16). Then,
- the needle blank is formed with an elongated portion (22) for
subsequently forming a clearénCe-above-eye above a ﬁeedle eve.
The die pressing permits both side surfaces of a long groove (28)
‘'to be spread so as to be spaced from each other at a
predetermlned angle, and permits the clearance-above-eye (40) and
eye portion (33) to be formed. The sewing machine needle thus
.formed exhibits sufficient rigidity and proves an increased space
between the blade and a sewing thread, resulting in a sewing
opefation being carried out stably and at an increased speed.

Th,ls,lsllii,etlilas [ Reﬁ




are each fornmed into a frust-conical shape and arranged so as to have the

el ongat ed portion 22 interposed thérebetmeen

The el ongated portion 22 and

. sl.ant sportions 24 and 26 are provi ded so as to positionally correspond to a
. cl.earance-above-eye forned in a blade of a finished sewi ng machi ne needl e.

i The elongated portion 22 is preferably forned with a sectional area

. corresponding to 60 to 70% of that off (/& second bl ade section 16. More
preferably, the sectional area of the elongated portion 22 is defined so as

to correspond to 65% of that of the second bl ade sectlon 16.

A secti onal

area of the el ongated portion 22 bel ow
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6 60% causes an excessive decrease in the sectional area of the

cl earance- above-eye of the sewi ng nachi ne needle, so that the strength of
. the needl e deteriorates, |eading to breakage of the needle, whereas a

. .sectional area-above 70%fails to provide the clearance-above-eye with a
depth required for sewing. The needle blank 10 thus formed with the

el ongated portion 22 is then subjecf yoéa die press operation or die
pressing, as shown in Figs. 3 to 6, to thereby be forned with a

CFIG.4
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continuous | ong groove 28 and an eye portion 30 including a thin eye
acconnndatlng web 32. More particularly, the die pressing results in the
I'e.-bl ank 10 being provided with the | ong groove 28 of a recessed shape-
: nmanner to .continuously extend fromthe shank 12 to a portion of the
~second bl ade section 16 in proxinmity to a distal end thereof. Also, the
die pressing results in the second Bl ade &ection 16 being fornmed with the
- eye portion 30 including the thin eye accommodati ng web 32 arranged al ong
~.the:sl-ong groove 28, as well as a cl earance-above-eye 40 being forned in a
manher: to be positioned on a side of the second bl ade section 16 opposite
to the I ong groove 28. The first bl ade

FI1G.6
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sectlon 14 and second bl ade section 16 including the el ongated portion 22
whi-ch#are commonly provided with the long groove 28 are formed into a
_‘”ubstantlally U- or V-shape in cross section, so that inner side surfaces
=34, /0f "t he bl ade defining the | ong groove 28 and its outer surfaces 36 are

ach upwardly outward spread so as to be spaced fromeach other at a

det:erm ned ‘angl e. The U-shaped céhL/b&Hatlon of the first and second
ctions 14 and 16 is so defined that the size of the el ongated
2 is smaller than that of the second bl ade section 16. The .

gat-ed portion 22 thus fornmed provides the finished sew ng
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machi ne needl e with a constriction 38 positioned above the eye portion 30
..as~shown in Fig. 7. 'Mre particularly, the elongated portion 22 is formnmed
"~ With the clearance-above-eye 40 in a manner to be recessed due to slant

: portlons 42 and 44 formed so as to inwardly slant at a predeterm ned

. tnellnation-angle with respect to an_axjs of the needle blank 10. The eye
‘tion 30 is forned 7 on a side 8 hér dbf opp05|te to the I ong groove 28
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groove 46, which groove substantially extends froma portion thereof near
"t he, cl earance- above-eye 40 to a needle point while fornming the thin eye
g“acconnndatlng web 32 at which a needle eye is to be formed. Further, the
- die:pressing results in the needle blank 10 being formed with a laterally
- projecting flat portion 48 at a fregsgpd f the second bl ade section 16
-beyond-a portion of the second bl ad ction 16 at which the needl e point
to be formed. The flat portion 48 thus provided permts nmetal of which
~the needle.blank 10 is made to readily flow during the die pressing and a
.predet erm ned positional rel ationship between the
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*ﬁeedle bl ank and dies for the die pressing in a longit
t'hé needl e blank to be established. Al so,
permts a die and a punch for punching an eye hole to
_positioned to a degree sufficient to ensure accurate p n
"subsequent punching step. The die pressing is carried
die 50 provided with a V-shaped prOJhctlon 52 and a lo
with a recess 56 corresponding to the projection 52. T e first and seco

bl ade sections 14 and 16 are subjmgirrp@r@ff or mati on by
bet ween both dies 50 and 5
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Technical Field

This invention relates to a sewing_machine needle and a
method for manufacturing the same.
Background Art

Conventionally, manufacturing of a sewing machine needle
has been carried out by a press operation such as die press
operation or die pressing, flow press operation, or the like in
place of metal cutting or machining. However, such a well-known
press operation requires a combination of a punching operation,
a grinding operation and an abrading operation, with the result
that a plurality of different press dies have to be used and the
operation is’ highly troublesome.

Also, the conventional press operation causes burrs to
be produced on a blade of the needle due to the use of dies.
Unfortunately, removal of burrs is time- and labor-consuming,
therefore, the flow press operation or flow pressing which is

said to prevent production of burrs on the blade during formation -

of the needle has been recently proposed as disclosed in U. S.

'Patent No. 4,044,814.

However,_in order to form a metal blank into the blade

~of the sew1ng machine needle by flow preSSLng‘while preventing
-formation of burrs on the blade, it is essential that a volume of
'the metal of the blank flowing into a extraneous cavity formed

between a pair of dies be reduced to an amount smaller than that
of a volume of the cavity.' Also, when the amount of the metal of
the blank is very insufficient or the blade is formed with a long'
groove by coining which causes burrs to be formed on the blade,
the strength and quality of the needle is decreased and loss due
to inferior products and manufacturing difficulties increase,

_leading to an increase -in manufacturing costs.‘

Further, formation of a clearance-above-eye of an
insufficient depth on ‘the blade ‘causes a loop of a sewing thread
to be often .formed into a small s1ze when the thread is fed to
the needle qhile be%pg kept m'wh't st:ebcbed

so that a 1ooper

_l
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7.

the dies to ensure satisfactory formation of the | ong groove 28 and eye
‘portion 30 without producing any burr on the bl ade sections. A space
between the inner side surfaces 34 of each of the blade sections 14 and 16
defining the long groove 28 and a space between its outer side surfaces 36
are desirably upward spread at an angle of 10 to 28 degrees fromthe
vi ewpoi nt of sewing and die pressing. For exanple, both outer side
surfaces of the V-shaped projection 52 of the upper die 50 positionally
corresponding to the first and second bl ade sections 14 and 16 are spread
So as to be spaced fromeach other at_an angle [err

is apt to fail to satisfactorily catch the loop. Thus, mounting

of the sewing machine needle on a sewing machine requires

_troublesome operations such as adjustments of the sewing machine,

including timing adjustment, adjustment of a feed dog or the

like, so that handling and operation of the sewing machine

require much time and labor.

Disclosure of Invention

The present invention has been made in view of the
foregoing disadvantages of the prior art.

Accordingly, it is an object of the present invention to
provide a sewing machine needle which is_capable of exhibiting
high quality while providing sufficient-buckling strength and
substantially preventing breakage of the:needle.

o It is another .object of the present invention to provide
a sewing machine needle which is capable_of providing a gap of a
large size between a' blade and a sewing thread to facilitate the
sewing operation and permit a sewing machine to be driven at a
high speed. ' '
' It is a further object of the present invention to
provide a method for manufacturing a sewing machine needle which
. is capable of readily and inexpensively'manufacturing a sewing
machine needle which exhibits sufficient strength and ensures a
stable sew1ng operation at a high speed.

In accordance with one aspect of the present invention,
'a method for manufacturing a sewing machine needle is provided.
The method comprises the steps of'formiﬁg a needle blank with a
shank of a large diameter and a cylindrfcal shape, a first blade
section of a diameter smaller than the shank contiguous to a
distal end of the shank and a second blade section of a diameter
smaller than the first blade section contiguous to a distal end
of the first blade section, the first. and second blade sections

" constituting the blade; forming the second blade section with an
elongated portion correésponding to a clearance-above-eye of the
sewing machine needle; and subjecting the blade to die pressing
to form a’iong groove of a‘ repessed shap ézxtending from the

shank to aibortion of the second blade se jfon in proximity to a
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bel ow 30 degrees and preferably 28 degrees, and an etme n

I nner side surfaces of the recess 56 of the |ower di @ﬁghAdﬁquixwr spondi ng
thereto is preferably set to be between 20 degrees jand 28 degrees. he
angle [err] below 20 degrees makes it difficult flor| apge8EPs¥96e ingteri al
.of the blade blank to upward flow during the die prs ing, so t hat {a fhei ght
-of the bl ade sections 14 and 16 is decreased to caupe-ttremaRterial t

- downwar d 3

needle point and a needle eye portion having a thin eye
accommodating web arranged along the continuous groove, and
deform the elongatéd portion to form the clearance-above-eye.
The long groove of the blade has inner side surfaces and outer
side'surfaces spread at a predetermined angle, respectively, by
deforming the blade.

Thus, in the method of the present invention, the blade
of which the second blade section is previously formed with the
elongated portion corresponding to the clearance—above—eye of the
finished sewing machine needle is subject to die pressing, so
that the clearance-above-eye may be formed into a sufficient
depth without producing any burrs on the blade. Thus, in
accordance with the method of the present invention, a sewing
maclhine needle provided witﬁ sufficient rigidity and having high
‘quality can be manufactured. '

In accordance with another aspect of the present
invention, a sewing machine needle is provided which includes'a"
cylindrical shank of a large diameter, a blade arranged so as to
extend from the shaﬂk and a sharp needle point formed at a distal
end of the blade, wherein a continuous“long.groove of a recessed
shape is provided so as to extend from the shank to a portion of
the blade in proximity to thé needle point, a needle eye portion
is formed along the long gfoove and the blade is formed with a
clearance-above~eye. The blade is divided into a first blade
section and a second blade section through two frust-conical
portions formed on the blade in a man@ér to be spaced from each
other, wherein the needle eye portion*ié arranged at the second

" blade section. A constriction is arranged contiguous to the
second blade section and in proximity to the needle eye portlon
of the second blade section and formed_into a sectional area
smaller than the second blade sectionfﬁ The clearance-above-eye
is provided on the constriction in a @gnner to be opposite to the
long groove. The blade has inner sid”;surfaces defining the long
groove and outer side surfaces, each_béing spread at a
predetermined angle. The constrictioﬁl clearance-above-eye,
inner side surfaces and outer side sugfaces are formed by die




nove With result that durability of the lower die 54 is reduced; whereas
the angle [err] above 28 degrees causes a width of the blade sections to
be excessively increased. Thus, the angle [err] is preferably set to be
about 24 degrees, to thereby increase an area of a bottom surface of the
die to prevent a width of an inlet of the |ong groove 28 from bei ng
excessively increased. An angle [err] between outer surfaces of a portion
of the V-shaped projection 52 of the udpper die 50 in proximty to the eye
portion 30 is set to be about 25 degrees and an angle [err] between both
I nner side surfaces of the recess 56 of the |ower die 54 correspondi ng
thereto iFHRFM¥d to be between 10 degrees and 18 '

‘ In the sewing machine needle of the present invention,

the blade is subject to double,swagihg, resulting in it being
divided into the first and second blade sections. Also, the
constriction including the clearance-above-eye of a sufficient
depth is formed above the needle-eye, so that the whole needle
has increased rigidity and a gap defined.between the blade and a
sewing thread is increased to render the sewing operation stable.
These and o¢ther objects'and advantages of the invention
will become apparent from the following description taken in
connection with the accompanying drawings.
Brief Description of Drawings

' Fig. 1 is a side elevation view showing a needle blank
whith has ‘been subject to double-swaging suitable for
manufacturing a sewing machine needle according to a method of
the present invention; ' - '

- Fig. 2 is a side elevation view of the needle blank
which has been further'subject to a plastic working to decrease
a-diameter of a part of a blade of the needle blank:;

Fig. 3 is a longitudinal sectional view showing the
needle blank of Fig.'z which has been subject to pfessing:
Fig. 4 is a cross-sectional view taken along line IV-1IV
of Fig. 3; . . .

Fig. 5 is a cross-sectional view taken along line V-V of
Fig. 3: _ :
Fig. 6 is a cross-sectional view taken along line VI-VI
of Fig. 3; )

Fig. 7 is a fragmentary side elevation view showing an
example of a sewing machine needle manufactured according to a
method of the present invention;

Fig. 8 is a longitudinal sectional view of the sewing
machine needle shown in Fig. 7; )

Fig. 9 is a fragmentary plan view showing a distal end
of the sewing machine needle of Fig. 7; and

Fig. 10 is a fraémentary bottom view showing the distal
end of the sewing machine needle of Fig. 7.
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degrees and preferably about 14 degrees. The angle [err] below 10 degrees
causes a failure to renove the needle blank 10 fromthe dies during the die
pressing, whereas the angle [err] above 18 degrees causes a radius of a
bottom of the recess 56 to be excessively small when the eye portion 30 is
to be formed with a width in accordance wth specifications, so that a bank
for the short groove 46 is not satisfactorily formed. Thus, the angle [err]
bet ween both side surfaces of the recéss 56 of the lower die 54 is
preferably set to be about 14 degrees, to thereby ensure that the needle

Blgcgngggggg ggdrgag$Lycr§EE%§E#&Qoqh£ggtg$§s while being effectively

Now, the present invention will be described with
reference to Figs. 1 to 10.

Fig. 1 shows a configuration of a needle blank 10 which
has been subject to double-swaging su1table for manufacturing a
sewing machine needle according to a metﬁod of the present
invention. The needle blank 10 thus cdnfigured generally
includes a cylindrically shaped shank 12 having a large diameter,
a first blade section 14 of a cylindrical shape formed with a
diameter smaller than the shank 12 and connected at one end
thereof through a first frust-conical portion 18 to the shank 12,
and a second blade section 16 of a cylindrical shape formed with. -
a diameter sﬁaller than the first blade section 14 and connected
at one end thereof through a second frust-conical portion 20 to
the other end of the first blade section 14. The.first and
second blade sections 14 and 16 constitute a blade. '

The needle blank 10 configured as shown in Fig. 1 -is
then subject to an operation such as'swaging, plastic working
such as rolling or the like, or Qrinding, resulting in the blank
10 being configured as shown in Fig. 2. More particularly, the
operation permits the second blade section 16 to be formed at an
intermediate portion thereof with an elongated portion 22 of a
cylindrical shape and slant portions 24 and 26 respectively
connected to both ends of the elongated portion 22. The
elongated portion 22 is formed with a diameter smaller than that
of the second blade section 16 and the slant portions 24 and 26
are each formed into a frust-conical shape and arranged so as to
have the elongated portion 22 interposed therebetween. The
elongated portion 22 and slant portions-24 and 26 are provided so
as to positionally correspond to a clea”ance-above—eye formed in
a blade of a finished sewing machine needle. The elongated
portion 22 is preferably formed with a“ sectional area
corresponding to 60 to 70% of that of e second blade section 16.
More preferably, the sectional area of the elongated portion 22
is defined so as to correspond to 65% Lf that of the second blade
section 16. A sectional area of the elongated portlon 22 below
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during the die pressing. Further, it will be noted that the angle between
bot h side surfaces of the projection 52 of the upper die 50 is set. to be in
a range sufficient to facilitate threading of a sewing thread to increase a
sew ng speed and prevent a width of the needl e blank from bei ng excessively
I ncreased. Formation of the clearance-above-eye 40 is carried out by using
the el ongated portion 22 previously fornmed in order to prevent the -
constriction portion 38 fromlaterally excessively

60% causes an excessive decrease in the sectional area of the
clearance-above-eye of the'sewing machine needle, so that the
strength of the needle deteriorates, leading to breakage of the
needle, whereas a sectionel area above 70% fails to provide the
clearance-above-eye with é depth required for sewing.

' The needle blank 10 thus formed with the elongated
portion 22 1s then subject to a die press operatlon or die
pressing, as shown in Figs. 3 to 6, to thereby be formed with a
continucus long groove 28 and an eye portion 30 including'a thin
eye accommodating web 32. More particularly, the die pressing
results in the needle blank 10 being brovided with the long
groove 28 of a'recessed shape in a manner to continuously_extend
from the shank 12 to a portion of the second blade section 16 in
proximity :to a distal end-thereof.- Also, the die pressing
results in the second blade section 16 5eing formed with the eye
portion 30 including the thin eye accommodating web 32 arranged
along the long groove 28, as well as a clearance-above~eye 40
being formed in a manner to be positioned on a side of the second
blade section 16 opposite to the long groove 28. The first blede
section 14 and second blade section 16 including the elongated
portion 22 which are commonly provided with the long groove 28
are formed into a substantially U- or V-shape in cross section,
so that inner side surfaces 34 of the blade defining the long
groove 28 and its outer surfeces 36 are each upwardly outward
.spread so as to be spaced from each other at a predetermined
angle.

.The U-shaped configuration of the first and second blade
sections 14 and 16 is so defined that the size of the elongated
portion 22 is smaller than that of the second blade section 16.
The elongated portion 22 thus formed provides the finished sewing
machine needle with a constriction 38 nositioned above the eye
portion 30 as shown in Fig. 7. More pa ticularly, the elongated
portion 22 is formed with the clearance;above-eye 40 in a manner
to be recessed due to slant portions 42 and 44 formed so as to
inwardly slant at a predetermlned inclinetion angle with respect
to an axis of the needle blank 10. The eye portion 30 is formed
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9 expanding. As described above, the elongated portion 22 of the needle
blank 10 is formed with an outer diameter sufficient to permt the
constriction portion 38 at which the clearance- above- eye 40 is forned to
have a sectional area which corresponds to about 65% of that of the second
bl ade section 16. Al so, the shape of each of the slant portions 24 .and 26
arranged at both ends of the elongated portion 22 is.conveniently defined
on the basis of an inclination angle tthhereof rather than a | engt h t her eof
in an axial .direction t hereof, because the needl e bl ank

on a side thereof opposite to the long groove 28 with a short
groove 46, which groove substantially extends from a portion
thereof near the clearance-~above-eye 40 to a needle éoint while
forming the thin eye accommodatlng web 32 at which a needle eye
is to be formed.

Further, the die pressing results in the needle blank 10
being formed with a laterally projecting flat portion 48 at a
free end of the second blade section 16 beyond a portion of the
second blade section 16 at which the needle point is to be
formed. The flat portion 48 thus provided permits metal of which
the needle blank 10 is made to readily flow during the die
bressing and a predetermined positional relationship between the
needle blank and dies for the die pressing in a longitudinal
direction of the needle blank to be established. Also; provision
of the flat portion 48 permits a die and a punch for punching an
eye hole to be appropriately positioned to a degree sufficient to
ensure accurate punching in a subsequent puﬁching step.

The die pressing is carried out using an upper die 50
provided with a V-shaped projection 52 and a lower die 54 formed
with a recess 56 corresponding to the prdjection_52. The first
and second blade sections 14 and 16 are subject to deformation by
beipg pressed between both dies 50 and 54, to thereby cause metal
of which the blade sections are made to flow in a cavity between
the dies to ensure satisfactory formation of the long grooée 28
and eye portion 30 without producing any burr on the blade
sections.

A space between the inner sidejeurfaces 34 of each of
the blade sections 14 and 16 defining tﬁe long groove 28 and a
space between its outer side surfaces 3$lare desirably.upward
spread'at an angle of 10 to 28 degrees from the viewpoint of
sewing and die pressing. For example, both outer side surfaces
of the V-shaped projection 52 of the upéer'die 50 positionally
corresponding to the first and second blade sections 14 and 16
are spread so as to be spaced from each’ other at an angle 6 ;.
below 30 degrees and preferably 28 degrees, and an angle @ :,
between inner side surfaces of the rece§s 56 of the lower die 54




10 is-extended in an axial direction thereof during the pressing. In the
illustrated enbodinment, it is preferable that an inclination angle [err]
of the slant portion 24 arranged in proximty to the eye portion 30 be
llarger than an inclination angle [err] of the slant portion 26 arranged
away fromthe eye portion 30. This is preferred because a portion of the

. metal of the needle blank in proximty to the eye portion is permtted to
readily flow toward the |ong groove 28, resulting in the eye portion 30
being fornmed into a desired shape, when a di stance between an upper end of
the needl e eye (defined based on the assunption that the sewing needle is
mount ed i¢pg;g§993g}qguﬁnQﬁgﬁo is preferably set to be between 20 degrees

and 28 degrees. The angle g ,, below 20 degrees makes it
difficult for an excessive material of the blade blank to upward
flow during the die pressing, so that a height of the blade
sections 14 and 16 is decreased to cause the material to downward
move with result that durability of the lower die 54 is reduced;
whereas the angle 6 ., above 28'degfees-causes a width of the
blade sections to be excessively increased. Thus, the angle @ ,,
is preferably set to be about 24 degrees, to thereby increase an
area of a bottom surface of the die to prevent a width of an
inlet of the long groove 28 from being excessively increased. Aan
angle 6 ;2 between outer surfaces of a portion of the V-shaped
projection 52 of the upper die 50 in proximity to the eye portion
30 s set to be about 25 degrees and an angle 9 ;. betweén both
inner side surfaces of the recess 56 of the lower die 54’
corresponding thereto is defined to be between 10 degrees énd 18
degrees and preferably about 14 degrees. The angle 8 :, below 10
degrees causes a failure to remove thé'needle blank 10 from the
dies during the die pressing,_whereas the angle 6 ;. above 18
degrees causes a radius of a bottom of the recess 56 to be
excessively small when the eye portion 30 is to be formed with a
width in accordance with specifications, so that a bank for the
short groove 46 is'not,sétisfactorily formed. Thus,'the éngle
6 :: between both side surfaces of the recess 56 of the lower die
54 is preferably set to be about 14 degrees, to thereby énsurg
that the needle blank 10 can be'readiig removed from the dies
while being effectively prevented froﬁfadhering_to the dies
during the die pﬁe&sing. Further, it.will be noted that the
angle between both side surfaces of thg projection 52 of the
upper die 50 is set to be in a range Sufficient to facilitate
threading of a sewing thread to increaSe a sewing speed and
prevent a width of the needle blank fgqm being excessively
increased. _ L

Formation of- the clearénce-iﬁé?e-eye 40 is carried out
by using the elongated pbrtion'zz préviously formed in order to
prevent the constriction portion 38 f:ém laterally excessively
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.and the cl earance-above-eye 40 is set as snmall as possible. In view of the
above, the inclination angles [err] and [err] of the slant portions 24 .
and 26 are set to be, for exanple, about 18 degrees and about 13 degrees,
respectively. .These angl es,” when expressed on the basis of gradi ents of the
slant portions 24 and 26 with respect to an axis of the needle blank, are
about 9 degrees and about 6.5 degrees, respectively. The dinensional

rel ati onshi ps between t he el ongat ed ﬁortion 22 and slant portions 24 and 26
of the needle blank 10 prior to the die pressing and those of the finished

. sewi ng nachine needl e are conveniently determ ned as fol| ows:

expanding. As described above, the elongated portion 22 of the
needle blank 10 is formed with an outer diameter sufficient to
permit the constriction portion 38 at wﬁibh the clearance-above-
eye 40 is formed to have a sectional areé which corresponds to'
about 65% of that of the second blade seéction 16. Also, the
shape of each of the slant portions 24 and 26 arranged at both
. ends of the elongated portion 22 is conﬁéniently defined on the
basis of an inclination angle thereof rather than a length
thereof in an axial direction thereof, bécéuse the needle blank
10 is extended in an axial direction thereof during the pressing.
In the illustrated embodiment, it is preferable that an
inclination angle a , of the slant portion 24 arranged in
,pfoximity to the eye portion 30 be lérggr than an inclination
angté o . of the slant portion 26 arranggd away from the eye
portion 30. This is preferred because a portion of the metal of
the needle blank in proximity to the eye portion is permitﬁed to
readily flow toward the long groove 28, resulting in the eye
portion 30 being formed into a desired shape, when a distance
between an upper end of the needie eye (défined based on the
assumption that Ehe sewing needle is mounted in a sewing machine)
.and the cléarance-above-eye 40 is set as small as possible. In
view of the above, the inclination angles a ; and a : of the
slant portions 24 and 26 are set to be, for example, about 18
degrees and about 13 degrees, respectively. These angles, when
expressed on the basis of gfadients of ﬁhg slant portions 24 and
26 with respect to an axis of the needlé:ﬁlank,-are about 9
degrees and about 6.5 degrees, respectively.
The dimensional relationéhips_ﬁétween the elongated-
portion 22 and slant portions.24 and zszéf_the needle blank 10
prior to the die pressing and those ofi:'
machine needle are conveniently determ;
HL, = L, x 0.6 “
HL, = L, x 0.5
_ HL, . = H - (HL, + HL,) - 0.1 ,
wherein HL,, HL, and HL, are lengthwiséﬁdimensions of the slant
portions 24 and 26 and elongated portidpJéZ of the needle blank
- | . | REPLACEMENT SHEET
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HL[err] = L[err] x 0.6 H[err] = L[err] x 0.5 H[err]=H- (HJ[err] +
H.[err]) - 0.1 wherein HL[err], HL[err] and H_L[err] are |engthw se

di mensi ons of the slant portions 24 and 26 and .el ongated portion 22 of the”
~needl e bl ank 10 10 prior to the die pressing, respectively; L[err],

L¥erL] and L[err] are |engthw se dinensions of the slant portions 42 and 44
of the

10

10 prior to the die préssing, respectively; L,, L. and L; are
lengthwise dimensions of the slant portions 42 and 44 of the
finished sewing machine needle and a bottom of the clearance-
above-eye 40 of the needle, respectively; and H is the whole
length of the clearance-above-eye 40. '

The needle blank 10 which has been thus subject to the
die pressing is then subject to working to remove the thin eyé
accommodating web 32 to form a needle eye 58._ Formation of the
needle eye 58 is carried out by fitting the flat portion 48
formed at the distal end of the second blade section in a
receiver formed on a punching die and fixing the needle blank 10
in the die while aligning the needle blank with the die to ensure
accurate punching. Then, a distal end of the second blade
section 16 is sharply machined to form a needle point 60,
resulting in the formation of a sewing machine needle 62 being
completed. -

The sewing machine needle 62 thus completed, as shown in
Figs. 7 to 10, is formed at a portion of the second blade section
16 positioned on the side of the shank 12 above the eye portion
30 with the constriction portion 38 of a width smaller than the
eye portion 30. Also, the sewing machine needle 62 is formed
with the clearance-above-eye 40 in a manner to be recessed due to
‘the slant portions 42 and 44 formed so as to inward slant at a

" predetermined inclination angle with respect to the axis of the
needle blank 10. This results in the portion of the second blade
section 16 positioned on the side of the shank 12 above the eye
portion 30 being inward deviated by the clearance-above—eye 40 so
that an .increased space between a sewing ‘thread and the second
blade section 16 iS;provided. An end of the needle eye 58 on the
side of the shank 12 and that on the side of the needle point 60
are each formed into a convex-like curvéd shape, as respectively
indicated at reference numerals 64 and 66. _

A width HS(L) of a central porﬁ}on of the needle eye 58
and a width HS(M) of a central portion §£ the constriction
portion 38 may be suitably determined. "For example, when the
illustrated embodiment is applied to a séwing machine needle of

RLPL/cm.;srs EET
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fini shed sewi ng machi ne needle and a bottom of the cl earance- above-eye 40
‘of the needle, respectively; and His the whole I ength of the

cl ear ance- above-eye 40. The needl e bl ank 10 whi ch has been thus subject to
the die pressing is then subject to working to reimove the thin eye
accomodati ng web 32 to forma needle eye 58. Formation of the needle eye
58 is carried out by fitting the flat, portion 48 formed at the distal end
of the second bl ade section in a recei'ver formed on a punching die and '
fixing the needle blank 10 in the die while aligning the needle blank with

the die to ensure accurate punching. Then, a distal end of the second
bl ade Needle Size no. 7 defined in Japanese Industrial Standards (JIS),

the widths HS(L) and HS(M) may be 0.65mm and 0.52mm,
respectivély; whereas in Needle Size No. 9, HS(L) and HS(M) may
be 0.75mm and O0.62mm, respectively. Also, in Needle Size No. 11,
HS(L) and HS(M) may be 0.89mm and 0.72mm, respectively. The
allowable dimensional deviation is set to within# 0.02mm or

+ 0.03mm.

Thus, in the sewing machine needle of the present
invention, the blade is subject to double swaging and formed into
a éhape increased in height to prevent a width thereof from being
increased, so that the whole needle may exhibit sufficient
rigidity to eliminate breaking of the needle during sewing.

Also, the needle is formed with the clearance—aboveéeye having a
depth sufficient to significantly increase a gap between the
blade and a sewing thread, resulting in sewing being carried out
stably and at a high_speed. Further, a surface of the sewing '
machine needle is smoothly finished by preésing and the needle is
formed with the constriction, therefore, the needle of the’
present invention haé improved in penetration resistance and
generates less heat.
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section 16 _is sharply machined to forma needle point 60, resulting in the

forg?tion of a sew ng machi ne needl e 62 being conpleted. The sew ng nachi ne
needl e as shown in Figs. 7 to 10, is formed at a portion
of the ﬂﬂmnﬂﬁmmﬂlﬁﬂm. bn 16 positioned on the side of the shank 13 above
the eye portidn 30 With the constriction portion 38 of a width smaller than
the eye portion 30. Also, the sewing -nachine needle 62 is forned with the

cl earance-above-eye 40 in a manner to be recessed due to the slant portions

42 and 44 fornmed so as to inward slant2at a predeterni ned |ncI|nat|on angl e
Wi th respect to the aX|s of the

Claims

1. .A method for manufacturing a sewing machine needle,
said needle including a shank, a blade arranged so as to extend
from said shank and a needle point formed at a distal end of said
blade, in which a continuous long groove of a recessed shape is
provided so as to extend from said shank to a portion of said
blade in proximity to said needle point, a needle eye portion is
formed along said long groove and said blade is formed with a '
clearance~-above-eye, comprising the steps of: .

forming a needle blank with said shank of a large
diameter and a cylindrical shape, a first blade section of a
diameter smaller than said_shaﬁk contiguous to a distal end of
said shank and a Second blade section of a diameter smaller than
said first blade section contiguous to a distal end of said first
blade section, said first and second blade sections constituting
said blade; ' '

formingfsaid second blade section with an elongated
portion corresponding to said clearance-above-eye of the sewing
machine needle; and - )

subjecting said blade to die pressing to form said long
groove of a recessed shape extending from said shank to a portion
of said second hlade section in proximity to said needle point
and said needle eye portion having a thin eye accoﬁmodating.web
arranged along said continuous groove, and deform said elongated
portion to form s?id clearance-above-eyve; .

said long groove of said blade having inner side
surfaces and outer side surfaces spread at a predetermined angle,
respectively, by deforming said blade.

2. A méfhod'as defined in Claim 1, wherein said
elongated portion is formed into a sectional area corresponding
to about 60 to 70% of that of said second blade section.

3. A method as defined in Claim 2, wherein said
elongated portion is formed into a sectional area corresponding
to about 65% of that of said second blade section.
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;needle bl ank 10. This~?§éults in the portion of the second bl ade section
16 pomummuﬂlm Ee'of t he shank 12 above the eye portion 30 being
i nwar d El | ear ance- above-eye 40 so that an increased space
bet ween a semnng "thfeatl and the second bl ade section 16 is provided. - An
end of the needle eye 58 on the side of the shank 12 and that on the side
of the needle point 60 are each fornmed into a convex-Ilike curved shape, as
respectively indicated at reference nunerals 64 and 66. A width HS(L) of a

central portion of the needl e eye 58and a width HS(M of a central portion

of the constriction portion 38 may be suitably determ ned. For exanple,
when t he -

4. A method as defined in Claim 1 or 2, wherein said
~die pressing is carried out by using é pair of upper and lower
dies which mate with each other; |
, said lower die for forming outer side surfaces of said
blade being formed so as to have a blade holding angle between 20
degrees and 28 degrees and a blade holding angle of said lower
die in proximity to said needle eye por&ion being set between 10
degrees and 18 dedrees; _

said upper die being provided with a projection having
outer side surfaces for forming said inner side surfaces of said
long groove, said outer side surfaces of said projection having
an angle below 30 degrees set therebetween.

5. A method as defined in Claim 4, wherein said blade
holding angle of said lower die for forming said outer side
surfaces of'said'blade'is set at about 24 degrees and said
holding angle of said lower die in proximity to said needle eye
portion is set at about 14 degrees.

6. A method as defined in Claim 4, wherein said angle
between said outer side surfaces of said projection of said upper
die for forming said inner éidg surfaces of said'long'groove'is

.. set at about 28 degrees and said angle between said outer
.surfaces in proximity to said needle eye portion is set at about
25 deg;ees.

7. A method as defined in Claim 5, wherein said angle
between said outer side surfaces of said prbjection of said upper
die for forming said inner side surfaéeé of said long grodve is
set at about 28 degrees and said angle between said outer
surfaces in proximity to said needle eye portion is set at about
25 degrees. ‘ '

8. A method as defined in Claim 2, wherein said
elongated portion is formed at both ends thereof with slant
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A1l ustrated-enbodi-nent _is applied to a sewi ng machi ne needl e. of Needl e
Si ze no defined in Japanese I'ndustrial Standards (JIS), the w dths HS(L)
and HS( and "0. 52mm respectively; whereas in Needl e Size
No. 9, - y be 0.75mm and 0.62mm respectively. Also, in
Needl e Size No. fl, HS(L);and HS(M may be 0.89mm and 0. 72mm respectively.
The al | owabl e di nensi onal deviation is set to wwthin 0.02mmor [err] ~
.0. 03mMm . 14

portions slanting with respect to an axis of said needle through
which said elongated portion is connected to-said second blade
section; _ ' '

the slant portion arranged in proximity to said needle
eye portion has an inclination angle larger than the other slant
portion. ‘ -

9. A méthod as defined in Claim 4, wherein said
elongated portion is formed at both ends thereof with slant
portions slanting with respect to an axis of said needle through
which said elongatéd portion is connected to said second blade
section; | _
) the slant portion arranged in proximity to said needle
eye~portion has an inclination angle larger than the other slant
portion..

10. A method as defined in Claim 8, wherein said slant -
portion arranged in proximity to said needle eye portion has an
inclination angle set at about 9 degrees and the other slant
portion has an inclination angle set at about 6.5 degrees.

11. A method as defined in Claim 9, wherein said slant
portion arranged in proximity to said needle eye portion has an
inclination'éngle set at about 9 degrees and the other slant
portion has an inclination angle set at about 6.5 degrees.

12. A sewing machine needle including a cylindrical
shank of a large diameter, a blade arranged so as to extend from
said shank and a sharp needle point formed at a distal end of
said blade, in which a continuous long groove of a recessed shape
is provided so as to exténd from said shank to a portion of said
blade in proximity to said needle point, a needle eye portion is
formed along said long groove and said blade is formed with a
clearance-above-eye; ‘_ '

wherein said blade is divided into a first blade section
and a second blade section through two frust-conical portions

—
REPLAGEMENT SHEET

This Sheet Has Been Reilaced




. Thus, in_the sew ng_machi ne needle of the present invention, the blade is
subj ect to double swaging and forned into a shape increased in height to
prevent ﬂ"’mlﬂmulne m Irom bei ng i ncreased, so that the whol e needl e may
.exhi bit ul  to elimnate breaklng of the needle during
sewi ng. .A'so’ the "eddl & |s formed wth the cl earance-above-eye having a
depth sufficient to significantly increase a gap between the bl ade and a
sewi ng thread, resulting in sewing b&bng carried out stably and at a high
speed. Further, a surface of the sewi ng nmachine needle is snoothly finished
by pressing and the needle is forned with the constriction, therefore, the
needl e dfoymes on said blade in a manner to be spaced from each other,

said needle eye portion being arranged at said second blade

section;

a constr;eﬁion is arranged contiguous to said second
blade section @nd’i? proximity to said needle eye portion of
second blade SectiQh and formed into a sectional area smaller
than said second blade section;

a clearanqe-above—eye is proﬁided on said constriction
in a manner to be opposite to said long groove;

said blade has inner side surfaces defining said long
groove and outer si@e surfaces, each being spﬁead at a
predetermined'anglej and

said constfiction,,clearance-above-eye,,inner side
surfaces énd outer éide surfaces_are formed by die ‘pressing.

13. A seWing machine needle as defined in Claim 12,
wherein said conetriction is formed into a sectional area
correspondxng to about 60 to 70% of that of said second blade
section.

14. A sewing machine needle as defined in Claim 12 or
13, wherein said angle between said inner side surfaces is set
below 30 degrees; '

said angle between said outer side surfaces at said
blade is set atzan engle of 20 to 28 degrees; and

- said- ang1e°between said outer side surfaces of a portion

of said blade in proximity to said needle eye portion is set at
an angle of 10 to 18 degrees.

15. A sewing machine needle as defined in Claim 14,
wherein said angle_between said outer side surfaces is about 24
degrees at said blade and about 14 degrees at said'portion in
proximity to said needle eye portion.

16. - A sewing mechine needle aé defined in Claim 14, '
wherein sald angle between said inner side surfaces is about 28
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presentTnvention has Inproved in penetration resistance and generates |ess

"EZZEﬂ o, | ANV B ARAILG: nG 2 Shank, "o bi ade arfanged S0 8s to ext end

from sai & shank ahd sa rfeedl e point forned at a distal end of said bl ade,

whi ch a conti nuous | ong groove of a recessed shape is provided so as to
extend fromsaid shank to a portlon of said blade in proximty to said
needl e point, a : 16

' dggrees at said blade and about 25 degrees at said portion in
proximity to said needle eye portion.

17. A sewing machine needle as defined in Claim 12 or
13, wherein sald clearance—above -aye is formed at both ends
thereof with slant portions slanting with respect to an axis of
-the needle through which said clearance—above—eye is connected to
said second blade section; _

the slant ‘portion arranged in° proxlmlty to said needle
eye portion belng formed into an incllnatlon angle larger than
that of the other slant portion.
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needl e eye portion is fornmed along said | ong groove and said blade is
formed with a cl earance-above-eye, conprising the steps of: forming a
needl e bl ank with said shank of a |large diameter and a cylindrical shape, a
first blade section of a dianeter smaller than said shank contiguous to a
di stal end of said shank and a second bl ade section of a dianmeter smaller.
than said first blade section contiguous to a distal end of said first

bl ade section, said first and second bl ade sections constituting said

bl ade; forming said second bl ade sectipn with an el ongated portion
correspondi ng to said cl earance-above-eye of the sew ng nmachi ne needle, the
el ongated portion having a snaller dianmeter than the renmai ning portion of

Lhe SFCon LA ESAR el Wi SHbith ¢ Akl Biges no Lo form

ABSTRACT

A sewing machine needle is manufactured without
producing any burrs on a blade by subjecting the whole blade to
die pressing. A needle blank (10) is subjedt to double swaging,
resulting.in it being formed with blade sections (14, 16); Then,
the needle blank is formed with an elongated portion (22) for
subsequently forming a clearance-above-eye above a needle eye.
The die pressing permits both side surfaces of a long groove (28)
to be spread so as to be spaced from each other at a
predeﬁermined-angle, and permits the clearance-above-eye (40) and
eye portion (33) to be formed. The sewing machine needle thus
formed exhibits sufficient rigidity and proves an increased space
between the blade and a sewing thread, resulting in a sewing
opetration being carried out stablf and at an increased speed.

Figure 8
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.extending.fromsaid shank to a porti

on of said second bl ade section in

proximty to said needle point and said needl e eye portion having a thin

eye accommodati ng web arranged al ong said continuous groove,

said elongated portion to formsaid
of said blade having inner side su
a predeterm ned angle, respectivel
as defined in claim1, wherein said

r,f a

J, %

and deform ng
cl earance- above-eye; said | ong groove

and outer side surfaces spread at
‘def orning said blade. 2: A nethod
el ongated portion is formed into a

sectional area corresponding to about 60 to 70% of that of sai d second

bl ade secti on.
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13 3. A nethod as defined in claim?2, wherein said elongated portion is:
‘formed into a sectional area corresponding to about 65% of that of said
second bl ade section. 4. A nethod as defined in claim1, wherein said die
pressing is carried out by using a pair of upper and | ower dies which mate
wi th each other; said |lower die fgr form ng outer side surfaces of said

bl ade being fornmed so as to have & Al Qde hol di ng angl e between 20 degrees
and 28 degrees and a bl ade holding angle of said lower die in proximty to
sai d needl e eye portion being set between 10 degrees and 18 degrees; said
upper die being provided with d projection having outer side surfaces for

form ng said inner side surfadésJEleﬁBdélong groove, said outer side
surfaces of said projection having an~'
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~angl e bel ow 30 degrees set therebetween. 5. A nethod as defined in claim4,
wherein said bl ade hol ding angle of ‘said |lower die for forning said outer
side surfaces of said blade is set at about 24 degrees and said hol di ng
angle of said lower die in proximty to said needle eye portion .is set at
about 14 degrees. 6. A nethod as f}nqg in claim4, wherein said angle
bet ween said outer side surfaces id projection of said upper die for
form ng said inner side surfaces of said l'ong groove is set at about 28
degrees and said angl e between said outer surfaces in proximty to said
needl e eye portion is set at about 25 degrees. 7. A nmethod as defined in
claim5, wherein said -angle between said outer side surfaces of said
projection of said upper die for formng said inner side surfaces of said
| ong groove is set at about 28 degrees and said angl e between said outer
surfaces in proximty to -

F1G.6

REPLACEMENT SHEET

28 SEP 1996




> -

said needle eye portion is set at about 25 degrees. 8. A nethod as defined
in.claim2, wherein said elongated portion is forned at both ends thereof
with slant portions slanting with respect to an axis of said needle through

- which said elongated portion is connected to said second bl-ade section; the

.+ slant portion 14 arranged in phpfknkfy to said needl e eye portion has an
. inclination angle larger than the™ ot slant portion. 9. A nethod as
c.defined in claim4, wherein said elongated portion is formed at both ends
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thereof with slant portions slanting with respect to an axis of said needle
t hrough which said elongated portion is connected to said second bl ade

"section; the slant portion arranged in proxinty to said needle eye portion
has an |ncI|nat|on angl e |l arger than the other slant portion. 10. A nethod

‘as defined in cl-aim8, wherein sag? t portion arranged in proximty to

-"said needl e eye portion has an in |nat ‘on angl e set at about 9 degrees and

-~ the other slant portion has an incli-nation angle set at about 6.5 degrees.
11. A nethod as defined in claim9, wherein said-slant portion arranged in .
proximty to said needle eye portion has an inclination angle set at about
9 degrees and the other slant portion has an inclination angle set at about
6.5 degrees. 12. A sewing nachine needle including a cylindrical shank of a

| arge di aneter, a bl ade
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arranged so as to extend fromsaid shank and a sharp needl e point forned at

».a distal end of said blade, in which a continuous |ong groove of a recessed
.. shape is provided so as to extend fromsaid shank to a portion of said
“ blade in proximty to said needle point, a needle eye portion is forned
 -along said | ong groove and said Igdesis formed wth a cl earance-above-eye;
7 Wherein said blade is divided into a first blade section and a second bl ade
. +'section through a first and second frust-conical portion forned on said

bl ade in a nmanner to be spaced from each other, said needle eye portion

bei ng arranged at said second bl ade section; a constriction is arranged

contiguous to said second bl ade section.and spaced fromthe second
" frust-conical portion and in proximty to said needle eye portion of said
'+ second bl ade section and formed into a sectional area smaller than said
©.. second bl ade secti on; '
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a cl earance- above-eye.is—provided on said constriction in a mann&P H5™be

opposite to said 15 | on rogve; sai d blade has inner side surfaces
defining said Iogﬂl‘mm | ;-&u"er side surfaces, each being spread at a
predet erm ned angif&xe i QMstriction, clearance-above-eye, inner side
surfaces and outer side surfaces are fornmed by die pressing. 13. A sew ng
machi ne needle as defined in claim12, wherein said constriction is forned
into a sectional area corresponding to about 60 to 70% of that of said
second bl ade

12

We claim:

1. A method for manufacturing a sewing machine needle, said needle including a shank,
a blade arranged so as to extend from said shank and a needle point formed at a distal end
of said blade, in which a continuous long groove of a recessed shape is provided so as
to extend from said shank to a portion of said blade in proximity to said needle point, a
needle eye portion is formed along said long groove and said blade is formed with a
clearance-above-eye, comprising the steps of
forming a needle blank with said shank of a large diameter and a cylindrical shape, a first
blade section of a diameter smaller than said shank contiguous to a distal end of said
shank and a second blade section of a diameter smaller than said first
blade section contiguous to a distal end of said first blade section, said first and second
blade sections constituting said blade;
forming said second blade section with an elongated portion corresponding to said
clearance-above-eye of the sewing machine needle, the elongated portion having a
smaller diameter than the remaining portion of the second blade section; and
subjecting said blade to die pressing to form said long groove of a recessed shape
extending from said shank to a portion of said second blade section in proximity to said
needle point and said needle eye portion having a thin eye accommodating
web arranged along said continuous groove, and deforming said elongated portion to
form said clearance-above-eye; said long groove of said blade having inner side surfaces
and outer side surfaces spread at a predetermined angle, respectively, by deforming said
blade.

2. A method as defined in claim 1, wherein said elongated portion is formed into a
sectional area corresponding to about 60 to 70% of that of said second blade

section.
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secti on. 14 A sew nﬂ machi ne needl e as defined in claim12, wherein said

angle bei. ﬂulu m"u EE"U& de surfaces is set bel ow 30 degrees: said angle
bet ween-

urfaces at said blade is set at an angle of 20 to
28 degr ees; and" sal d angl e between said outer side surfaces of a portion of
said blade in proximty to said needle eye portion is set at an angle of 10
to 18 degrees. 15. A sewing machi ne needle as defined in claim14, wherein
sai d angl e between sai d outer side surfhtes is about 24 degrees at said

o ede 214 £58% ekl 5855 L B SRR B RS £,2°
angl e bet vRgioradhfda bBﬂé’dpoﬁdlﬂg toswohae% df%a@BPk&id détoR@Bla88Sectionsal d bl ade
and about 25 degrees at “said portion
4. A method as defined in claim 1, wherein said die pressing is carried out by using a pair
of upper and lower dies which mate with each other; said lower die for forming outer side
surfaces of said blade being formed so as to have a blade holding angle between 20
degrees and 28 degrees and a blade holding angle of said lower die in proximity to said
needle eye portion being set between 10 degrees and 18 degrees; said upper die being
provided with a projection having outer side surfaces for forming said inner side surfaces
of said long groove, said outer side surfaces of said projection having an

angle below 30 degrees set therebetween.

5. A method as defined in claim 4, wherein said blade holding angle of said lower die for
forming said outer side surfaces of said blade is set at about 24 degrees and said holding

angle of said lower die in proximity to said needle eye portion is set at about 14 degrees.

6. A method as defined in claim 4, wherein said angle between said outer side surfaces of
said projection of said upper die for forming said inner side surfaces of said long groove
is set at about 28 degrees and said angle between said outer surfaces in proximity to

said needle eye portion is set at about 25 degrees.

7. A method as defined in claim 5, wherein said angle between said outer side surfaces of
said projection of said upper die for forming said inner side surfaces of said long groove
is set at about 28 degrees and said angle between said outer surfaces in proximity to

said needle eye portion is set at about 25 degrees.

8. A method as defined in claim 2, wherein said elongated portion is formed at both ends
thereof with slant portions slanting with respect to an E:axis of said needle through which

said elongated portion is connected to said second blade section; the slant portion
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-in proXximty to said needle eye portion. 17. A sewi ng nmachine needl e as
def i'ned ‘in claim 12, wherein said clearance-above-eye is fornmed at both

ends therH "mm“m,mrtl ons slanting with respect to an axis of the
needl e th - licli ear ance- above-eye is connected to said second

bl ade section: the”sl ént*por?t lon arranged in proximty to said needle eye

portion being formed into an inclination angle |larger than that of the
other slant portion. 16 18. A net hodl4s defined in claim?2, wherein said
die pressip Iggd i lr)rrolmenqn)(? %[ sa? needié gyeaportion has an inclination angle larger than the

other slant portion.

9. A method as defined in claim 4, wherein said elongated portion is formed at both ends
thereof with slant portions. slanting with respect to an axis of said needle through which
said elongated portion is connected to said second blade section; the slant portion
arranged in proximity to said needle eye portion has an inclination angle larger than the
other slant portion.

10. A method as defined in claim 8, wherein said slant portion arranged in proximity-to
said needle eye portion has an inclination angle set at about 9 degrees and the other slant

portion has an inclination angle set at about 6.5 degrees.

11. A method as defined in claim 9, wherein said-slant portion arranged in proximity to
said needle eye portion has an inclination angle set at about 9 degrees and the other slant

portion has an inclination angle set at about 6.5 degrees.

12. A sewing machine needle including a cylindrical shank of a large diameter, a blade
arranged so as to extend from said shank and a sharp needle point formed at a distal end
of said blade, in which a continuous long groove of a recessed shape is provided so as to
extend from said shank to a portion of said blade in proximity to said needle point, a
needle eye portion is formed along said long groove and said blade is formed with a
clearance-above-eye; | '

wherein said blade is divided into a first blade section and a second blade section through.
a first and second frust-cdn’_’ical portion formed on said blade in a manner to be spaced
from each other, said nee-_dle eye portion being arranged at said second blade section;
a constriction is arranged contiguous to said second blade section and spaced from the
second frust-conical portion and in proximity to said needle eye portion of said second
blade section and formed into a sectional area smaller than said second blade section;

a clearance-above-eye is provided on said constriction in a manner to be opposite to said
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pair of upper and lower dies which mate with each other; said.lower die for
form ng ou of said blade being fornmed so as to have a

bl ade hol di mlmﬂﬂmﬂmﬂlmg 20 degrees and 28 degrees and a bl ade hol di ng
angl e of saixd kower ®ie Im proximty to said needle eye portion being set
bet ween 10 degrees and 18 degrees; sai d upper die being provided with a
projection having outer side surfaces for formng said inner side surfaces

of said |long groove, said outer sidé surs aces of sai d projection having an

angl e bel Qqw 30 degr ees, s her ebet ween, se machi n needl e as
de? i ned iﬂmea agrﬁp‘?ea d 1eg| éldsetswms g?ﬁmpﬁnéﬁ“d iNe SIPP¥es i s

set bel ow.30 aRECERe %mt SN LN DHLIGE AN of Uh oreiclmBdnf 36E; o2l

bl ade is set at an angle 20 to egr ees V\éen sai d
outer si desarslwomamuomfclngmetabove-eye, danett sideasizfaces pandxoutert sid¢ surfaxiesl areeed| e

eye porti Wrm edby &epressmg

13. A sewing machine needle as defined in claim 12, wherein said constriction is formed
into a sectional area corresponding to about 60 to 70% of that of said second blade

section.

14. A sewing machine needle as defined in claim 12, wherein said angle between said
inner side surfaces is set below 30 degrees; said angle between said outer side surfaces at
said blade is set at an angle of 20 to 28 degrees; and said angle between said outer side
surfaces of a portion of said blade in proximity to said needle eye portion is set at an

angle of 10 to 18 degrees.

15. A sewing machine needle as defined in claim 14, wherein said angle between said
outer side surfaces is about 24 degrees at said blade and about 14 degrees at said portion

in proximity to said needle eye portion.

16. A sewing machine needle as defined in claim 14, wherein said angle between said
inner side surfaces is about 28 degrees at said blade and about 25 degrees at said portion

in proximity to said needle eye portion.

17. A sewing machine needle as defined in claim 12, wherein said clearance-above-eye is
formed at both ends thereof with slant portions slanting with respect to an axis of the
needle through which said clearance-above-eye is connected to said second blade section;
the slant portion arranged in proximity to said needle eye portion being formed into an

inclination angle larger than that of the other slant portion.
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angl e of -16-te—18-degrees. 20. A sew ng machi ne needl e as defined in claim

13, *wherei i g - above-eye is forned at both ends thereof with
sl ant por'-t_Bmgl !1 gﬂ@!ﬁmh respect to an axis of the needle through which
sai d ¢l ear 4 - ' connected to said second bl ade section; the

slant portion arranged in proximty to said needle eye portion is being
formed into an inclination angle larger than that of the other slant
portion. 16

18. A method as defined in claim 2, wherein said die pressing is carried out by using a
pair of upper and lower dies which mate with each other; said lower die for forming outer
side surfaces of said blade being formed so as to have a blade holding angle between 20
degrees and 28 degrees and a blade holding angle of said lo;wer die in proximity to said
needle eye portion being set between 10 degrees and 18 degrees; said upper die being
provided with a projection having outer side surfaces for forming said inner side surfaces
of said long groove, said outer side surfaces of said projection having an

angle below 30 degrees set therebetween.

19. A sewing machine needle as defined in claim 13, wherein said angle between said
inner side surfaces is set below 30 degrees; said angle between said outer side surfaces at
said blade is set at an angle of 20 to 28 degrees; and said anéle between said outer side
surfaces of a portion of said blade in proximity to said needle eye portion is set at an

angle of 10 to 18 degrees.

20. A sewing machine needle as defined in claim 13, wherein said clearance-above-eye is
formed at both ends thereof with slant portions slanting with respect to an axis of the
needle through which said clearance-above-eye is connected to said second blade section;
the slant portion arranged in proximity to said needle eye portion is being formed into an

inclination angle larger than that of the other slant portion.
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