
-;· . 
. :· . I . 

.\ 

. ,· ·: · .. '5""... . ...... 

i 
.•;: 

.-----·-·-·---···---------------..... REPLACED SHEETS SG 
~ Description : paged .. L .. to paged .. ~! .... .. 

:t: @plaim(s) : paged--~~--- to paged .JL ... . 0 Drawing(s) : paged ... !L. to paged .. 'h. .... . G!f Abstract : paged ... '!-s ••• to paged .. :: ..... . 
DATE OF RECEIPT .................................. . 

DESCRIPTION 
> .· .. SEWING . MACHINE· 'NEEDLE AND METHOD FO~ MANUFACTURING SAME 

; ·, .. _.. . .. . This- invention relates to a ·sewing machine needle and a 
. method . for manµ.f ~(;1:l1r~ng the same. 

,·.·. 
-_:~·-. >·.::-:: 

· '·aa.bkg:rpundi Art 
.:. . Oo?lvent.i;pnaily, manufacturing of a sewing machine needle · h'.a.s:·~bE!.en carried· out .bY a press operation such as die press . . . . . . . ·.. . . ... . . . 

operation or c;lie p,ressing, fl.ow press operation, or the like in ··~ . . ·•. . . . . . .. . ... 

··• .. · pl~ce ·of metal cuti;:i11g or machining. However, such a well-known 
pr~ss operation·. requ~:f,es a combination of a punching operation, 'a.'. k; . .inding ·operatib?l~.·~rtd an. abrading ope-ration, with the result th~~-:. a plurality ··6.~ ~~ifferent press dies have to be used and the . :·' ·'·.:·.. . .: ,.· .. . . 

.·· .• · op~rati~n is' higl:llir: ~;;.oublesome. 
__ ' ;· ., Al·so I the c9p,ventional press operation causes burrs to 
b~:~:t.oduced on a bl(!lg~·of the :needle due to the use of dies. 
Unfol:-tunately, reillo_v~i of burrs is time- and labor-consuming, th.~i~fore, · :the fJ;o'~ p:~ess operation or fl.ow pressing which is ':,>> . ·-s~:i.I;_~>i:o .. preyent- prqd\lction of burrs on the blade during formation 

\.'..: .. of . fh~ needle has .be~n: recently proposed, as disclosed in U.S. _.,. ·:p~,f~I1t No. 4,044,.814. 
>::-c · However,· :i.n 'Order to form a metal blank into the blade 

·· of ·f·fi~ sewing machipe""~eedle by flow pressing while preventing fcfrinkti~n of bur;s o~ {the blade, it is essential that a volume of 'tll~·>·metal of the .J:>la,nk flowing into a extraneous cavity formed 
• b~.t~~en a pair of .di~~:•,be reduced to an amount smaller than that 
of ~r<yolume :of 'th~>~~,;.':(ty. Also, when the! amount of the metal of th~··_blank is very i~s~f°ficient or the blade is formed with a long 

'· g:r6o;e J:>y coining whi.ch' causes burrs to be ·formed on the blade, 
.. th~'./k•t,_rength and qu~i{ty of the needle is. decreased, and loss due 

·.· .. to '.ihferior products aria manufacturing di:fficul ties increase, 
' le~d'~:rig to an increa~~ Jri manufacturing cc;~ts. 

>: ·. Further, .. :Ebinf~-~lon of a clearancJ2.above-eye of an · .. ·.··.· ·.···.- .... ··... ..· .... insu~:ficient depth,:bri•~:~~e\ blade causes a lbbp of a sewing thread 
to. b~· often formed.:·.~tjk_~>:e) small size when':fhe thread is fed to 
the-·rieedle w:g.ile b~:i;hg·kept somewhat stretched, so that a looper . ..· . :~. 

. --··----· ----. -·-···--···-···-- - - ---·-·-·-····-·--·-··-···-·-
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is apt to fail t.o 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 ne~dle which is. capable of exhibiting 
high quality while providing sufficient :buckling strength and 
substantially preventing breakage of the needle. 

~ It is another object of the present invention to provide 
a ~ewing machine needle which is capable of providing a gap of a 
farge 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 sewing operatiop at a high speed~ 

In acco_rdance with one aspect of the present invention, 
a method for manufacturing a sewing machine needle is provided. 
The method comprises the step.s of formin~ a needle blank with a 
shank of a large diameter and a cylindr~Sa1 shape, a first blade 
section of a diameter smaller' than the shank contiguous to a 
distal end of the shank and a: second bl~tie section of a diameter 
smaller than the first· blade: 'section co~t:~guous to a distal end 
of the first blade. section, t:he first and:[ second blade sections 
constituting the blade; forming the secdnd. blade section with an 
elongated portion c:orresponding to a clea~ance-above-eye of the : . ~ : : : : . 

sewing machine ~eedle; and subjecti~g t~~\i: blade to die pressing 
to form a long groove of a recessed shapeiextending from the 

., 

shank to a portion of the second blade se:Ction in proximity to a 
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.... n~edle point and a needle eye portion having a thin eye 
a~bommodating web arranged along the continuous groove, and 

···.deform the elongated portion to form the clearance-above-eye. 
~Ae long groove of the blade has inner side surfaces and outer 

. . ~'.iqe surfaces spread at a predetermined angle, respectively, by 
deforming the blade. 

Thus, in the method of the present invention, the blade 
.· ·tif w,hich the second blade section is previously foz:m,ed with the 

~ '. elongated portion corresponding to the clearance-above-eye· of the 
.· t:/.····· .· fi:rt.ished 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 
·· : :/accc:>rdance with the method of the present invention, 

;<T t > CmaclHne needle provided with sufficient rigidity and .. ·::· :·\~~ :~·.>><. :. 
//; · ; ·. ~~~Ii ty can be manufactured. 

a $ewing 
having high 

·:. :.-:\_:·: :( ;:; 
In accordance with another aspect of the present 

._,i~vention, a sewing machine needle is provided which includes a 
.··.... : ~Y:i.indrical shank of a large diameter, a blade arranged so as to 
. -: .· '-<~~t~nd from the shank and a sharp needle point formed at a distal :·. ·... :; ·; .'. ' . -~ '· ... : 

·.,· 'end-':of the blade, wherein a continuous long groove of a recessed 
~-h~~e is provided so as to extend from the shank to a portion of 

:<th_~;/,blade in proximity to the needle point, a needle eye portion 
·. · ..... <i~ >fqrmed along the long groove and the blade is formed with a 

~!~~ranee-above-eye. The blade is divided into a first blade 
s~dtion and a second blade section through two frust-conical 
':PB~t·ions formed on the blade in a manner' .to be spaced from each 
cit:h~r, wherein the needle eye portion is :arranged at the second 

,-:;_ b~iad~ section. A constriction is arrang~d contiguous to the 
···sE!cqhd blade section and in proximity to the needle eye· portion 
.'·<:)£(the second blade section and formed in'to a sectional area 
··• k~a4~·er than the second blade section. T:he clearance-above-eye 

:provided on the constriction in a manner to.be opposite to the 
The blade has inner side surfaces defining the long 

... groci~e and outer side surfaces, each beitl~ . spread at a 
·:-· 

~~~~-~t-ermined angle. The constriction, d1earance::..above-eye, 
··: .= < -~ :_;_.:.: __ .... 

. .. irii.,:er side surfaces and outer side surfaces are formed by die ·:·\\ 
.. ) ~- '· ... ~-

. : .: . . .. ·, ... ·. . ~-.: ' 
.. .;" ~ .. : .:··. ·._-.:.-. ,: : . ··: 
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pressing. 

In,.the ~ewing machine needle of the present invention, 
the. blade is subject to double swaging, resulting in it being 
divided into the firs·t and second blade sections. Also, the 
constriction includlng 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 operat;ion stable. 

These and other objects and advantages of the inv~·ntion 
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 
which 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 sect~onal 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 dross-sectional view taken along line VI-VI 
of Fig. 3; 

Fig. 7 is a ~0ragmentary sid~ elevation view showing an 
example of a sewing machine needle manuf~ctured according to a 
method of the present invention; 

Fig. 8 is a longitudinal sectiori'al view of the sewing 
machine needle shown in Fig. 7; 

Fig. 9 is a fragmentary plan v~~w showing a distal end 
of the sewing machine needle of Fig. 7_; :a,pd 

Fig. 10 is a fragmentary bottom ';.~riew showing the distal 
end of the sewing machine needle of Fig. 7. 

---·-· .. ----------·------- ·- .. -·~·-· ... - ·-··-·- ---··· ·-----·---·--··. 
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Best Modes for Carrying Out Invention 
Now, the.: :P:rc:!sent invention will be described with . ·· .. .. :·· .. . . 

reference to Figs. l to 10. 

Fig. 1 sho.ws\a contiguration o~ a needle blank 10 which 
has been subject to~c:;>uble-swaging suitable for manufacturing a 
sewing machine neecl~e· according to a method of the present 
invention. The neJ.d.i~ blank 10 thus configured generally 
includes a cylindrically shaped shank 12 having a large diameter, 
a first blade sect:L~~ 14 of a· cylindrical shape fomed wi ti1' a 
diameter smaller ttia~<·t:tle shank 12 and connected at one end 
thereof through a firi:;t £rust-conical portion 18 to the shank 12, 
and a second blade:z;~ction 16 of a cylindrical shape formed with. 
a diameter smallert:h.an the first blade section 14 and connected 
at one end thereof ~h.Jddugh a second frust-conical portion 20 to 
the other end of th~·first blade section 14. The first and 
second blade sectiC?ns.,-.14 and 16 constitute a blade. 

The needle b~a:rik 10 configured as shown in Fig. 1 is 
then subject to an c,pe:]:-~tion such as swaging, plastic working 
such as rolling or the.like, or grinding, ·resulting in the blank 
10 being configured·: as shown: in Fig. 2 ~ More particularly, the ··:· ;.·.: 

operation permits tne.-:~econd blade section 16 to be formed at an 
intermediate portio:n<thereof with an elongated portion 22 of a 
cylindrical shape arid· ::~!ant portions 24 and 26 respectively 
c_onnected to both el:J,d~: of the elongated portion 22. The 
elongated portion 2~ is formed with a diameter smaller than that 
of the second blade):s~ctic;m 16 and the s.i~nt portions 24 and 26 
are each formed into.• a/ :f~st ... conical sha~~ and arranged so as to 
have the elongated ~·o..t'.~~on 22 interposed/t.herebetween. The 
elongated. portion 22•. (l~d slant portions . ~·· and 26 are provided so 
as to positionally ~o~1"-e:$:Pond to a clear~1l·ce-above-eye formed in :-·.,: 

a blade of a finishecf -sewing· machine needle. The elongated 
portion 22 is prefer~l;>l~/forrited with ,a s~ttic;m~l area 
corresponding to 60.:td'-70~; o~ .that of th~.-~:ecorid blade section 16. 
More preferably I th~;· sE!c~ion~l area of th:¢' 'e101').gated portion 22 
is def in,ed so as to cri~:tespond to 65% of {that of the second blade 
section 16. A sectibn~l.;area of the elongated portion 22 below . . ··:·. ' .. ··:· 
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6.0% causes an excessi·ve decrease in the sectional area of the 
clearance-above-eY,e of the sewing ~achine needle, so that the 
strength of the needle deteriorates, leading 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 needl.e b_lank 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 needle; ·blank 10 being provided with the long 
groove 28 of a reces:sed shape in a manner to continuously ex~end 
from the shank 12 to a portion of the second blade section 16. in 
proximity ,to a dis;tal end thereof.· Also, the die pressing 
results in the second blade section 16 being formed with the eye 
portion 30 including _the thin eye accommodating web 32 arranged 
along the long groove28, as well as a clearance-above-eye 40 
being formed in a ~~nner to be positioned on a side of the second 
blade section 16 opposite to the long g~oove 28. The first blade 
section 14 and seco11d_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 surfaces 36 are each upwardly outward 
spread so as to be spac::ed from each other at a predetermined 
angle. 

The U-shap~~1?bonf iguration 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 p·os·i tioned above the eye 
portion 30 as shown _irt _Fig. 7. More pa:rti_cularly, the elongated 
portion ·22 is formed..· ~ith the clearance:-a~ove-eye 40 in a manner 
to be recessed due to slant portions 42 and 44 formed so as to 
inwardly slant at a predetermined inclip.ation angle with respect 
to an axis of the ne~dl~ blank 10. The eye portion 30 is formed 

---- ---- - -· -- -- ~- -.,. 
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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 point while 
forming the thin eye accommodating 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 bl~nk 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 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 be·tween 
the dies to ensure satisfactory formation of the long groove 28 
and eye portion 30 without producing any burr on the blade 
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. from the viewpoint of 
sewing and' c;tie pressing~ For example, both outer side.surfaces 
of the V-shaped projection 52 of the uppei; 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 e 11 

below 30 degrees and preferably 28 degrees, and an angle e 2 1 

between inner side surfaces of the recess 56 of the lower die 54 
----· -- -·-- --·····-····- ···-------·-
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col;'responding thereto is preferably set to be between 20 degrees 
and 28 degrees. The angle e II below 20 degrees makes it 
dif.ficul t for an excessive material of the blade bl~nk 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 B I 1 above 28 degrees causes a width of the 
blade sections to be excessively increased. Thus, the angle 8 I 1 

an is. preferably set to be about 24 degrees, to. thereb~ incre~·se 
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 e 11 between outer surfaces of a portion of the V-shaped 
projection 52 of the upper die 50 in proximity to t~e eye portion 
30 1s set to be about 25 degrees' and an angle e 11 between both 
inner side surf aces 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 B 11 below 10 

degrees causes a failure to remove the needle blank 10 from the 
dies during the die pressing, whereas the angle B I I 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 
e a a 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 effectively ~revented from aqhering to the dies 
during the die pressing.· 

: ,· 
Further, it will be noted that the 

angle between both side _surfaces of the ~rejection 52 of the 
upper die 50 is set to be in a range sufficient to facilitate 
threading of a sewing threa:d to ~ncrease -a: sewing speed and 
prevent a width of the n.eed;le blankfrom:being excessively 
increased. 

Formation of t,lie clea,rance~aboye~~ye 40 is carried out 
by using the elongated .portion 22·· previbusit formed in order to 
prevent the constriction portion 38 from laterally excessively 

·----·------·---. ·--- ·-- ---·--·--· ·- --· 
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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 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 l~ngth 

. . 
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 a , of the slant portion 24 arranged in 
proximity to the eye portion 30 be larger than an inclination 
angle a z 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 groove 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. In 
view of the above, the inclination angles a 1 and a a of the 
slant portions 24 and 26 are set to be, for example, about 18 
degrees and about 13 degrees, re~pectively. These angles, when 
expressed on the basis of gradients 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, respecti~ely. 

The dimensional relationships between 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 convenie~tly determiri¢d as follows: 

HL 1 = L1 x 0.6 
HL 2 = L2 x 0.5 

HL3 = H - (HL, + HL2 ) - 0.1 :::. : 

wherein HL1 , HLz and HL3 are lengthwise dimensions of the slant 
portions 24 and 26 and elongated portion22 of the needle blank 

--- ·---- - - _, --- -- --- -- ----- - -- --·-- y ____ , 
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10 prior to t~e die pressing, respectiv~·l.y; Li, La and La are 
! • lengthwise dimensions of the slant port~Ons -42 and 44 of the 

finished sewing machine needle and.a bot:tom 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 b~en thus subject to the 

die pressing is then subject to working to remove the thin eye 
accommodating web 32 to form a needle ey~ 58. Formation of the 
needle eye 58 is carried out by fitting ~l;le flat portion 4B. 
formed at the distal end of the second blade section in a 
receiver formed on a punching die and ff~ing 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 snown in 
Figs. 7 to 10, is formed at a portion of the second blade section 
16 positioned on ~he side of the shank i2 above the eye portion 
30 with the constriction portion38 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 res:pect 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 
"i:,· . 

portion 30 being inward deviated by the 6iearance-above-eye 40 so 
.:.··:;;··. 

that an increased space between a sewing'tJiread and the second 
blade section 16 is provided. An end of\',~~e needle eye 58 on the 

..... .; .,. 

side of the shank 12 and that on the sid·~'~ of the needle point 60 
are each formed into a convex-like curved:; ~hape, as respectively. 
indicated at reference numerals 64 and 6~ .. ~: 

A width HS ( L) of ·a central port:.~6n. of the needle eye 58 
and a width HS(M) of a cent;-al portion of ·::the constriction 
portion 38 may be suitably determined. ,F();t •example, when the 
illustrated embodiment i$ applied to a sewing machine needle of 

- ----- ------·-----
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Needle Size no. 7 d~fined in Japanese Industrial Standards (JIS), 
the widths HS(L) and HS(M) ma,y be 0.65mni. and 0.52mm, 

, . 
respectively; whereas i~ Needle Size No. 9, HS(L) and HS(M) may 
be 0.75mm and 0.62mm,_ respectively. Al.so, in Needle Size No. 11, 
HS(L) and HS(M) may be 0.89mm and 0.72Rlntt respectively. The 
allowable dimensiona,l deviation is set :to within± 0.02mm or 
± 0.03mm. 

Thus, in the sewing machine needle of the pr~sent 
invention, the bl.;ade is subject to doubi~ swaging cind form~d into 
a shape increased in height to prevent a width thereof from being 
increased, so tpat_tlle whole needle may exhibit sufficient 
rigidity to eliminate breaking of the needle during _sewing. 
Also, the needle is· fo~ed with the cle~rance-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 speed. Further, a surface of the sewing 
machine'needle is smoqthly finished by.pressing 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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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 forme4 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; 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 
surf aces and outer side surfaces spread at a predetermined angle, 
respectively, by deforming said blade. 

2. A method as defined in Claim.!, wherein said 
elongated portion is formed into a sectiqrial area corresponding 
to about 60 to 70% of that of s~id seconp:blade section. 

3. A method as define4 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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4. A method as defined in Claim 1 or 2, wh~rein 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 i~er 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 
surf aces 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 surf aces 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 need:le 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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portions slanting with respect to an axis of said needle through 
wh~ch 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 ~aid 
. . 

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 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 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 
cl ea.ranee-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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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 blade section and formed into a sectional area smaller 
than said second blade section; 

a clearance-above-eye is provided on said co~striction 
in a manner to be opposite to said long groove; 

said blade has inner si.de surfaces defining said long 
groove and outer side surfaces, each being spread at a 
predetermined angle; 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 surf aces at said 
blade is set at an angle of 20 to 28 degrees; and 

said angle between s~id 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 
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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 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 to· said needle 
eye portion being formed into an inclination angle iarger than 
that of the.other slant portion. 
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