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(57) A needle includes a shank and a blade adjoining the shank. The blade has a conical length portion tapering 1in a
direction away from the shank, a cylindrical length portion adjoining the conical length portion and a pointed tapering
end portion adjoining the cylindrical length portion. The conical length portion 1s situated between the shank and the
cylindrical length portion. An eyve and a longitudinally extending groove are provided in the blade. Further, a
circumferential, rounded constriction 1s provided in the blade adjacent the shank. The constriction which forms a
predetermined breaking location adjoins the conical length portion and 1s located between the shank and the conical
length portion.
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- ABSTRACT OF THE DISCLOSURE

A needle includes a shank and a blade adjoining the
shank. The blade has a conical length portion tapering in a
direction away from the shank, a cylindrical length portion
adjoining the conical length portion and a pointed tapering
end portion adjoining the cylindrical length portion. The
conical length portion is situated between the shank and the
cylindrical length portion. An eye and a longitudinally
extending groove are provided in the blade. Further, a
circumferential, rounded constriction is provided in the blade
adjacent the shank. The constriction which forms a
predetermined breaking location adjoins the conical length
portion and is located between the shank and the conical

length portion.
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This invention relates to a needle, particularly
for industrial embroidery machines and is of the type which
has a shank and a blade adjoining the shank. The blade
terminates in a tapered portion (cone) ending in a point and
has at least one groove and an eye. The blade is provided,
in the vicinity of the shank, with a weakened portion defining
a predetermined breaking location.

Industrial embroidery machines, such as Schiffli
machines and automatic multihead embroidery machines, may
have a length of approximately 19 m and may be provided with
up to 1418 needles. If a needle is bent or breaks, the
embroidery pattern shifts or is severely damaged. In any
event, the machine has to be stopped for replacement of the
needle. Also, the damage is substantial because a corres-
ponding strip of the embroidery base has to be excised over
the entire width of up to 19 m.

To avoid an elastic deformation (bending) of the
needles during the embroidery process, fregquently needles
are selected which have a thickness greater than that which
the embroidery base can tolerate. This leads to tears in the
fabric or the thread. Also, the needles have to be
relatively brittle as the result of the hardening process.
This, however, increases the risks of needle breakage. While
needle breakage is essentially highly undesirable, when it
occurs, it should take place in the vicinity of the shank to
ensure that the remaining needle stump cannot penetrate into

the embroidery base and thus damage the base or the already-
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produced embroidery patterns. Also it is desirable that the
needle breaks before it is permanently deformed.

As disclosed in German Offenlegungsschrift (appli-
cation published without examination) 4,320,956, it is known
to provide machine needles with a predetermined breaking
location formed as a groove or notches or slender bore holes
which are provided in the cone below the shank and which may
also be present in the region of the blade. Such grooves
provided by material removal or notches and slender bores
provided by laser beam processes however, as well as having
a tendency for crack-formation in these structures, reduce
the breakage resistance and thus the service life of the
needle to an undesired extent. Conseguently, such needles
may be used only under restricted conditions.

. SUMMARY OF THE INVENTION

It is an object cf the invention to provide a needle,
particularly for industrial embroidery machines (Schiffli
machines and the like), which is substantially resistant to
lateral loads and, in the case of overlocading, a breakage in
the vicinity of the shank is ensured at a predetermined
location.

The invention provides a needle comprising (a) a
shank, (b) a blade adjoining said shank, said blade including
(1) a conical length portion tapering in a direction away from
said shank, and (2) a cylindrical length portion adjoining
said conical length portion, said conical length portion

being situated between said shank and said c¢ylindrical length
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portion, (c) a pointed tapering end portion adjoining said
cylindrical length portion, (d) an eye provided in said
blade, (e) a longitudinally extending groove provided in

said blade, and (f) a circumferential, rounded constriction
provided in said blade adjacent said shank, said constriction
being located between said shank and said conical length
portion and adjoining said conical length portion, the
constriction constituting a predetermined breaking location.

It has been found in practice that the constriction
in cooperation with the adjoining conical blade portion does
not cause a loss of stability of the needle. Tests have
shown that the load absorbing capacity of the needle for
lateral loads up to needle breakage reaches at least the
same magnitude as in a comparable conventional needle in which
the cone immediately adjoins the shank, followed by the blade,
as it is the case, for example, in the needle according to
DIN (German Industrial Standard) 5330. In fact, the breaking
force in the needle according to the invention may have a
value of up to 150% of the corresponding value in the
conventional needle. Upon excessive load, the needle accord-
ing to the invention breaks at the predetermined location
immediately at the end of the shank.

At its bottom, the constriction may advantageously
have a diameter which is approximately identical to the
diameter of the cylindrical blade portion; it may be, however,
greater or less than such a value. In the bottom zone, the

constriction is rounded and has a substantially arcuate
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course extending in a direction parallel to the needle

length. The constriction expediently has a generally V-shaped

outline (as seen in side view) and is rounded at its
transition to the shank and/or to the conical blade portion.
The conical blade portion has a relatively slight conicity;
the cone angle is preferably between approximately 0.5° and
2°. The length of the conical blade portion depends from
the needle construction and is frequently between 10% and
50% of the entire blade length.

The invention will further be described, by way of
example only, with reference to the accompanying drawings,
wherein:

Figure 1 is a top plan view of a needle according

to a preferred embodiment of the invention;

Figure 2 1s a fragmentary top plan view of the
preferred embodiment on an enlarged scale relative to
Figure 1l; and

Figure 3 is a fragmentary top plan view of the
preferred embodiment on an enlarged scale relative to
Figure 2.

The needle illustrated in the drawing is intended
for use particularly in industrial embroidery machines
(Schiffli machines), but may find application in other
embroidery machines, sewing machines or the like. The needle
is made of steel and has an essentially cylindrical shank 1
which may be unilaterally flattened and which is adjoined by

a blade 2 terminating in a tapered, pointed end portion 3.
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In the blade 2, an axially parallel, long groove 3a is
formed which leads to an eye 4 that is adjoined by a groove
5 located 1in the pointed end portion 3.

Immediately at the end of the shank 1, in the
transitional portion to the adjoining blade 2, a circumfer-
entlial rounded constriction 6 is provided, for example, by
hammering the needle blank during manufacture. The
constriction 6 is adjoined, at its side oriented away from
the shank 1, by a conical blade portion (cone) 7 which tapers
towards the pointed end portion 1 and which, at location 17,
changes into a cylindrical blade portion 8 extending to the
eye 4. The blade of the needle structured according to the
invention may be conventionally thickened in the zone of the
eye 4 or the blade thickness may be reduced, for example,
in the cylindrical region 8.

The constriction 6 has, as may be particularly well
observed in Figure 3, an essentially V-shaped outline as
viewed in side elevation (or in longitudinal section), while
the bottom zone 9 is of circularly arcuate configuration
having a radius designated at 10. At its outer edge, the
constriction 6 is rounded so that at locations 1l and 12
smooth transitional zones to the shank 1 and to the concial
region / are obtained. The angle which the two concial walls
of the constriction 6, extending from the bottom zone 9,

form with one another on either side of the bottom zone 9 is

designated at 13 and 14 in Figure 2. The angle 13 on the

shank side is approximately 20° to 30°, preferably

23792-132



10

20

2168502

approximately 25°, whereas the angle 14 adjoining the conical
zone 7 1is between approximately 10° and 15°.

The diameter of the constriction 6 at the bottom 9
is approximately identical to the diameter of the cvlindrical
blade portion 8 and is designated at 15 in Figure 3. The
cone angle of the conical blade portion 7 is approximately
0.5-2° and is designated at 16 in Figure 2. The length of
the conical length portion 7 which extends approximately to
the location 17, shown in Figures 1 and 2, 1is approximately
between 10% - 50%, preferably approximately 30% of the
entire length of the blade measured from the end of the
shank 1 at location 1l (where transition to the constriction 6
starts) to the end of the pointed length portion 3.

The constriction 6 forms a predetermined breaking
point in the immediate vicinity of the shank 1. The
constriction 6, as it cooperates with the adjoining conical
portion 7, does not, however, lead to any stability loss of
the needle as compared to conventional needles. Rather, an
increase in the resistance of the needle against lateral

loads is achieved and the needle excels in an overall high

long-period breakage-resistance.

It will be understood that the above description of
the present invention is susceptible to various modifications,
changes and adaptions, and the same are intended to be

comprehended within the meaning and range of equivalents of

the adapted claims.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE

PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A needle comprising

(a) a shank,

(b) a blade adjoining said shank, said blade
including
(1) a conical length portion tapering in a
direction away from said shank, and
(2) a cylindrical length portion adjoining
sald conical length portion, said conical length portion
being situated between said shank and said cylindrical length
portion,
(c) a pointed tapering end portion adjoining said
cylindrical length portion,
(d) an eye provided in said blade,
() a longitudinally extending groove provided in
said blade, and
(£) a circumferential, rounded constrictiocn
provided in said blade adjacent said shank, said constriction
being located between said shank and said conical length
portion and adjoining said conical length portion, the

constriction constituting a predetermined breaking location.

2. The needle as set forth in claim 1, wherein said
constriction includes a bottom having a diameter approximately

equalling the diameter of said cyvlindrical length portion.
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3. The needle as set forth in claim 1, wherein said
needle has a length dimension, and further wherein said
constriction includes a bottom having a substantially

circulary arcuate outline as viewed in section taken parallel

to said length dimension.

4, The needle as set forth in claim 1, wherein said
needle has a length dimension, and further wherein said
constriction has a generally V-shaped outline as viewed in
section taken parallel to said length dimension, said

constriction having a rounded transition to said shank.

5. The needle as set forth in claim 1, wherein said
needle has a length dimension, and further wherein said
constriction has a generally V-shaped outline as viewed in
section taken parallel to said length dimension, said

constriction having a rounded transition to said conical

length portion.

6. The needle as set forth in any one of claims 1 to 5,

wherein the cone angle of said conical portion is between

approximately 0.5° and 2°.

7. The needle as set forth in any one of claims 1 to 5,
wherein said conical length portion has a length which is

between 10% and 50% of the length of said blade.

Fetherstonhaugh & Co.,
Ottawa, Canada
Patent Agents
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