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@ TOOL FOR KNITTING, WEAVING, AND SEWING MACHINES.

@ A tool which is composed of a steel material
such as piano wire and brought into contact or
rubbing relation with the yarn when the machine is
operated, for example, knitting and sewing elements
such as a knitting needle (1), sewing needle (5), and
guide piece (22) of the ground guide block, or weav-
ing elements such as the stainless steel reed (51)
and heddle (60) of the water jet loom; and coated
with a film (23) composed of amorphous solid layers
on the whole or a part thereof; whereby wear of the
elements during knitting, weaving or sewing can be
minimized, fuzzing and yarn breakage caused by the
wear of elements are prevented, corrosion of the tool
can also be prevented on account of anticorrosive
characteristic of the film, and, because of the film
composed of amorphous solid layers lacking regular-
ity in atomic arrangement and having crystal defects
evenly distributed therein, the tool is provided with
sufficient tenacity important to surely exhibiting the
function thereof.
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Field of the Art

The present invention relates to an implement
for a knitting, weaving or sewing machine, to be
used as a knitting, weaving or sewing element in a
knitting machine such as a circular, flat or warp
knitting machine or the like, a weaving machine or
a sewing machine such as a tufting machine or the
like. More particularly, the present invention relates
fo such an implement for a knitting, weaving or
sewing machine as to be suitably used under con-
ditions under which the implement is liable to be
worn due to its contact or friction with yarn.

Background of the Invention

In a conventional knitting machine such as a
circular, flat or warp knitting machine or the like,
yarn prepared for producing a fabric is knitted after
fed to knitting elements such as needles or the like
through knitting elements such as guides or the
like. In a conventional weaving machine, yarn pre-
pared for producing a fabric is woven after fed to
weaving elements (called reeds) for arranging the
yarn through weaving elements called healds. In a
conventional sewing machine, yarn is pierced into
fabric pieces through a sewing element or a needle
so that the fabric pieces are sewn together.

The knitting elements used in a circular or flat
knitting machine or the like, i.e., knitting needles,
sinkers, needle beds, cams for controlling the front-
and-back movements of the sinkers and the vertical
movements of the knitting needles and yarn feed
ports, are rubbed with yarn as always coming in
contact therewith. When these knitting elements
are used for a long period of time, yarn grooves
are formed in those portions of the knitting ele-
ments coming in contact with the yarn, and may
cause the yarn to be fluffed or cut. Further, the
cams and the butt portions are adapted to be worn
because they are slided as rubbed with each other
for swinging the knitting needles and the sinkers.
For example, Fig. 1 shows a sinker as an example
of the implement for a knitting machine, mainly
used in a circular knitting machine. In Fig. 1, a batt
11 is slided while coming in contact with a cam
(not shown), and a throat portion 12 is adapted to
be strongly rubbed with yarn when a stitch is
formed.

Fig. 2 shows a knitting needle 1 used in a
circular knitting machine. The knitting needle 1 is
adapted to be mounted on a separate attachment
member and vertically moved in each of grooves
13, 13' of an implement generally called a needle
bed. To smooth such a vertical movement, it is
required to minimize the coefficient of friction of
the knitting needle 1 at the surface thereof.
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Fig. 4 shows a knitting needle 14 used in a flat
knitting machine. The knitting needle 14 is adapted
to be vertically moved when its batt portion 15
comes in contact with a groove 16 of a cam 17
shown in Fig. 5. During the vertical movement, a
strong frictional force acts on the contact portions
of the batt portion 15 and the groove 16, thus
causing these portions to be readily worn.

In a warp knitting machine in which knitting is
effected by feeding warp to a knitting needle row
from several sets of sectional beams on which
warp is wound and which are mounted on the
machine, there are disposed, between the sectional
beams and the knitting needle row, separators for
separating the warp yarns to prevent the warp
yarns from getting near to one another, guides for
guiding the warp yarns and needles for forming
stitches. In a raschel machine which is one type of
the warp knitting machine, there are further dis-
posed stitch combs for supporting a knitted fabric
at the time when the needles are moved up. In a
fricot machine which is another type of the warp
knitting machine, there are further disposed knitting
implements such as sinkers for aiding fo form
stitches. In a jacquard machine, there are further
disposed knitting implements such as jacquard
guides which can be bent. Likewise the knitting
needles, needle beds, cams and the like above-
mentioned, these implements are rubbed with yarn
as always coming in contact therewith during knit-
ting. Accordingly, when these implements are used
for a long period of time, yarn grooves or the like
are formed in those portions of the implements
coming in contact with the yarn. This may cause
the yarn to be fluffed or cut, or may easily provoke
early wear of the implements.

In view of the foregoing, any of a variety of
surface treatments has been conventionally done in
order to increase the knitting elements in wear
resistance. As typical examples, hard-chrome plat-
ing, carburizing and flame spraying are known. The
hard chrome plating cannot provide a surface of
which hardness is not less than Hv 1000, and is
expensive. It seems that the lubricating properties
given fo the surface of an implement improve the
yarn in sliding properties. However, if a strong
tension is actually applied to the yarn due to a
phenomenom that the yarn is likely sticked to the
surface of the implement, the yarn acts as if biting
into the implement surface. This inevitably forms a
yarn groove in the implement, causing the imple-
ment to be worn at an early stage.

With the carburizing, the hardness which can
be obtainable is limited to a certain level. Further,
when a thin member such as a knitting element is
carburized, the curburizing proceeds to the inside
thereof, thus injuring the toughness thereof.
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In addition to the surface treatments above-
mentioned, there is also known a method, as an
application of vacuum technology, which forms a
highly hard coating of titanium nitride or the like by
an ion plating method, as disclosed by Japanese
Patent Publication No. 61-17518 for example. How-
ever, such a coating is poor in toughness and
presents coefficient of friction of about 0.49. In
particular, when a carbide substance such as a
tantalum (Ta) or tungsten (W) type is used, its
melting point is high so that the freating tempera-
ture should be very high. It is therefore difficult to
put such a method in practice.

In a weaving machine, typical examples of the
weaving element to be generally used include
healds and reeds. These healds and reeds are
made by rolling a wire material of SUS-430 or
SUS-304 or punching a sheet into a predetermined
shape. It is a matter of course that these weaving
elements come in contact and are rubbed with yarn
during the weaving operation. Accordingly, these
weaving elements are used after subjected to a
surface treatment such as barrel finishing, elec-
tropolishing or the like. In a recent weaving ma-
chine improved in performance and weaving meth-
od, yarn containing titanium metal is liable to be
used particularly as a long fiber. Accordingly, even
though the weaving elements have been freated at
the surfaces thereof as above-mentioned, those
portions of the weaving elements coming in contact
with yarn are suddenly worn, resulting in early wear
of the entire implements.

In a water jet loom used as weft delivery
means in a weaving machine, the healds get wet
with water, causing adjacent healds to be adsorbed
with each other. This forms an obstacle to open-
ings for the weft yarns. Further, this acts on the
healds increased in friction with yarn in holes
through which yarns pass, such that the warp yarns
are converged to a predetermined weaving width.
Accordingly, one lateral surfaces of predetermined
positions of the healds are strongly rubbed with the
yarns and therefore remarkably worn.

In an air jet loom used as weft delivery means
in a weaving machine, the weaving elements are
adapted not only to encounter the problems above-
mentioned, but also to be repeatedly rubbed with
yarn and worn due to metals contained therein or
influence of the surface shapes thereof. Thus, the
implements are shortened in life-time.

Disclosure of the Invention

In view of the foregoing, the present invention
is proposed with the object of providing an imple-
ment for a knitting, weaving or sewing machine,
which is coated with a coating made of an amor-
phous solid layer excellent in mechanical strength,
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corrosion resistance and toughness, thereby to re-
strain the implement from being worn due to its
contact or friction with yarn, thus lengthening the
life-time of the implement.

The implement for a knitting, weaving or sew-
ing machine in accordance with the present inven-
tion is made such that a knitting, weaving or sew-
ing element in a knitting, weaving or sewing ma-
chine which comes in contact or is rubbed with
yarn and which is mainly made of steel, is wholly
or partially coated with a coating of an amorphous
solid layer, thus minimizing the wear of those por-
tions of the knitting, weaving or sewing element
which come in contact or are rubbed with yarn at
the time of knitting, weaving or sewing, so that
troubles such as fluff, yarn cut or the like due to
such wear are prevented and that the corrosion-
resisting characteristics of the coating prevent the
knitting, weaving or sewing element from being
corroded by the yarn or the installation environ-
ment. Further, the coating is made of an amor-
phous solid layer in which the atomic configuration
presents no regularity and in which the crystal
defects are evenly distributed. Accordingly, the im-
plement of the present invention is securely pro-
vided with sufficient toughness which is inevitably
required for fulfilling the function of the implement.

When ceramics such as SiC, AlOsz, ZrOo,
Cr203 or the like are used as the main component
of the amorphous solid layer forming the coating,
the implement can be further improved not only in
wear resistance, but also in corrosion resistance.
Accordingly, such a coating produces a remarkable
rust-preventive effect on the implement such as a
water jet loom used under conditions always ex-
posed to water. Thus, the implement can be re-
markably improved in durability.

As the main component of the amorphous solid
layer forming the coating, there may be used high-
ly hard metal of the tantalum or tungsten type. In
this case, the coating may be made of an amor-
phous alloy of which hardness is very high. Thus,
the coating can produce a further excellent effect in
view of wear resistance. Accordingly, the imple-
ment coated with such a coating is remarkably
improved in durability particularly when used under
the conditions where reinforcing fibers such as
glass fibers are used.

Further, there may be formed a coating having
a portion where a thick amorphous solid layer is
present, and a portion where a thin amorphous
solid layer is present. In this case, it is possible to
coat an implement with a coating such that its
portion which comes in contact and is rubbed with
yarn is provided with a sufficient wear resistance
and that its portion to which an external force such
as a bending force is applied is coated with a thin
layer. Thus, the implement itself and the coating



5 EP 0 485 633 Al 6

are securely provided with resiliency, thereby to
prevent the coating from being cracked when an
external force is applied thereto. It is therefore
possible to maintain, for a long period of time,
predetermined effects produced by the coating.

In particular, when a coating portion of a thick
amorphous solid layer and a coating portion of a
thin amorphous solid layer are continuously
formed, the coating can be readily and efficiently
formed, yet assuring not only improvements in
wear resistance, but also crack prevention.

When ceramics are used as the main compo-
nent of the amorphous solid layer, it is preferable
o set the thickness of a thick layer portion to 0.1 to
5 um. When highly hard metal of the tantalum or
tungsten type is used as the main component, it is
preferable to set the thickness of a thick layer
portion to 1 to 10 um.

Further, a metal plating layer may be pre-
viously formed between the surface of the steel
material forming the main body of a knitting, weav-
ing or sewing element, and the coating. This may
produce a rust preventive effect on that portion of
the main body to which the amorphous solid layer
is hardly sticked. Further, by such provision of the
metal plating layer, a predetermined coating can be
formed on and closely sticked to the main body of
a knitting, weaving or sewing element made of a
material to which an amorphous solid layer is hard-
ly applied or sticked.

Further, there may be formed, by sputtering,
an amorphous solid layer forming a coating. In this
case, such a coating is formed by the collision of
atoms accelerated at a high potential. This enables
the coating to be greatly increased in strength. It is
therefore possible to obtain a coating which has
high toughness and which does not readily come
off by an external force. Even though the main
component of the amorphous solid layer is metal,
such as Ta-type metal, which is hardly volatilized, a
coating can be readily and efficiently formed. Thus,
there can be obtained, with good productivity, an
implement excellent in wear resistance and durabil-

ity.
Brief Description of the Drawings

Figure 1 is a side view of a sinker which is an
example of a conventional implement for a knit-
ting, weaving or sewing machine;

Figure 2 is a side view of a knitting needle used
in a circular knitting machine, which is another
example of a conventional implement for a knit-
ting, weaving or sewing machine;

Figure 3 is a perspective view of a needle bed
used for vertically moving the knitting needle
shown in Figure 2;
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Figure 4 is a side view of a knitting needle used
in a flat knitting machine, which is a further
example of a conventional implement for a knit-
ting, weaving or sewing machine;

Figure 5 is a perspective view of a cam used for
vertically moving the knitting needle shown in
Figure 4;

Figure 6 is a front view of an example of the
implement for a knitting, weaving or sewing ma-
chine in accordance with the present invention,
illustrating how to form a coating on a knitting
needle which is an example of the implement for
a knitting, weaving or sewing machine;

Figure 7 is a fornt view illustrating how to form,
on a sewing needle, a coating having two por-
tions respectively having two different thicknes-
ses;

Figure 8 is a front view of a knitting needle to be
coated with a coating according to the method
shown in Figure 7;

Figure 9 is a perspective view of a gland guide
block used in a warp knitting machine, which is
another example of the implement for a knitting,
weaving or sewing machine in accordance with
the present invention;

Figure 10 is an enlarged section view taken
along the line A-A in Figure 9;

Figures 11 to 15 show another component ele-
ments used in a warp knitting machine;

Figure 16 is a section view of a vacuum appara-
tus used for forming, by sputtering, a coating on
the gland guide block shown in Figure 6;
Figures 17 and 18 are enlarged perspective
views, with portions broken away, of main por-
tions of the vacuum apparatus shown in Figure
16;

Figure 19 is a side view of a reed of a water jet
loom used in a weaving machine, which is a
further example of the implement for a knitting,
weaving or sewing machine in accordance with
the present invention;

Figure 20 is a section view taken along the line
B-B in Figure 19;

Figure 21 is a section view of a vacuum appara-
tus used for forming, by sputtering, a coating on
the reed of water jet loom shown in Figures 19
and 20;

Figure 22 is a side view of an air jet loom used
in a weaving machine;

Figure 23 is a side view of a heald of a water jet
loom used in a weaving machine;

Figure 24 is a section view of main portions of a
vacuum apparatus used for forming, by sputter-
ing, a coating on the heald of water jet loom
shown in Figure 23;

Figure 25 is a perspective view of main portions
of a needle and a tongue unit used in a warp
knitting machine, which are still another exam-
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ples of the implement for a knitting, weaving or
sewing machine in accordance with the present
invention; and

Figure 26 is a plan view of main portions of
needles and a warp inserting device used in a
narrow-width fabric weaving machine, which are
still further examples of the implement for a
knitting, weaving or sewing machine in accor-
dance with the present invention.

Best Mode For Carrying Out the Invention

First, the following description will discuss knit-
ting, weaving and sewing elements in a circular
knitting machine, a warp knitting machine, a weav-
ing machine and a sewing machine. The knitting,
weaving and sewing elements such as knitting nee-
dles, sinkers, guides and the like to be discussed
in the following are made using, as the main ma-
terial, a music wire stipulated in JISG 3502 or
carbon steel stipulated in JISG4401, which is to be
obtained by annealing at 250° C after hardening at
600 to 700° C.

Fig. 6 shows an example of the implement for
a knitting or sewing machine in accordance with
the present invention and illustrates how a coating
is formed on the knitting needle 1 shown in Fig. 2
by sputtering. As shown in Fig. 6, the knitting
needle 1 is secured to a fixing stand 2 and target
members 3, 3' of the Ta type are disposed in
parallel with the knitting needle 1 at both sides
thereof with a distance of 70 mm provided between
each target member 3, 3' and the knitting needle 1.
The ambient atmospheric pressure is reduced to
about 1072 Torr and argon gas is put to adjust the
ambient atmospheric pressure to 1072 Torr. Then,
the minus terminal of a DC power supply is con-
nected to the target members 3, 3', while the plus
terminal of 2000V or 400V, 5A is connected to a
vacuum vessel (not shown). Then, the argon gas is
ionized under glow discharge. The ions are sput-
tered on the Ta-type target members 3, 3' to
spring out sputtering atoms, which are sticked fo
the surface of the knitting needle 1, thus forming a
coating. Since each of the target members 3, 3'
has a sufficiently great area as compared with the
surface area of the knitting needle 1, the coating
can be formed uniformly on the entire surface of
the knitting needle 1. It is noted that a coating of
5u. was actually formed by sputtering for about 30
minutes. The coefficient of friction of a Ta-type
amorphous metallic layer is from 0.05 to 0.15
which is smaller than 30% of that obtained by ion
plating.

Fig. 7 shows how a coating having two portions
different in thickness from each other is formed on
a sewing needle by the sputtering above-men-
tioned. A sewing needle 5 having an arrangement
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as shown in Fig. 8 is secured to a fixing stand 7,
and target members 4, 4' of the W-type are dis-
posed in parallel with the sewing needle 5 at both
sides thereof with a distance of 70 mm provided
between each target member 4, 4' and the sewing
needle 5. A thickness adjusting plate 6 is disposed
at the fixing stand 7. A vacuum vessel is adjusted
in the same manner as above-mentioned. A DC
power supply of 2000V or 400V is applied to the
vacuum vessel and the target members 4, 4'. Since
each of the target members 4, 4' has a sufficiently
great area with respect to the sewing needle 5,
sputtering atoms come in uniform collision with the
sewing needle 5 at the entire surface thereof. By
adjusting the angle of the adjusting plate 6, a
coating portion having a thickness of 10U is formed
on the sewing needle 5 at the tip 8 thereof and
around a hole 9 thereof, and a coating portion
having a thickness of 1 to 31 is formed on a stem
10 of the sewing needle 5. At this time, a voltage of
2000V, 0.8A or 400V, 5A is applied for 40 minutes,
and the temperature of the sewing needle 5 during
sputtering is 250° C. The coefficient of friction of
the W-type amorphous metallic layer is from 0.05
to 0.15 which is less than 30% of that obtained by
ion plating.

The following description will discuss imple-
ments used in a warp knitting machine as another
examples of the present invention.

Fig. 9 is a gland guide block to be mounted on
a guide bar (not shown). The gland guide block has
a holding portion 21 made of a material composed
of a tin alloy, and guide pieces 22 made of a steel
material. As shown in an enlarged manner in Fig.
10, each of the guide pieces 22 is coated, at the
entire outer peripheral surface thereof, with a coat-
ing 23 of an amorphous metallic layer. This amor-
phous metallic layer 23 may be formed for exam-
ple by sputtering with the use of Ta, W, titanium
(Ti), zirconium (Zr), a titanium-tungsten alloy (TiW),
titanium nitride (TiN) or the like.

Fig. 11 shows stitch comb pieces 24 in a stitch
comb block. Fig. 12 shows needle pieces 25 in a
needle block. Fig. 13 shows separator pieces 26 in
a separate block. Fig. 14 shows sinker pieces 27 in
a sinker block used in a tricot machine. Fig. 15
shows jacquard guide pieces 28 in a jacquard
guide block used in a jacquard-raschel machine.
Each of these pieces 24, 25, 26, 27 and 28 is
coated, at the surface thereof, with a coating 23 of
an amorphous metallic layer likewise the guide
piece 22 in Fig. 10. In Figs. 11 to 15, holding
portions 21 are disposed for holding the respective
pieces.

Each coating 23 of an amorphous metallic lay-
er is formed by sputtering with the use of a vacu-
um apparatus 30 shown in Fig. 16. Fig. 16 shows
the state where the coatings 23 of amorphous
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metallic layer are formed, by sputtering, on a plu-
rality of guide pieces 22 (including holes 22a) of a
gland guide block shown in Fig. 9, which are si-
multaneously held by the holding portion 21. The
coatings 23 are not formed on those portions of the
guide pieces 22 held by the holding portion 21.

In Fig. 16, a vessel 31 is so arranged as 1o
resist an atmospheric pressure of at least 1078
Torr. This vessel 31 has an argon gas inlet port 32
and an exhaust port 33. Hung down from the
ceiling of the vessel 31 is a hanging member 34,
under which a plurality of guide pieces 22 are
mounted.

As shown in Fig. 17, the guide pieces 22 are
disposed, between a stationary rack 35 and a slid-
ing rack 36, as held by pinions 37 meshed with
these racks 35, 36. Thus, when the sliding rack 36
is moved back and forth in directions shown by
arrows 38, the pinions 37 are rotated in both direc-
tions, causing the guide pieces 22 to be rotated in
both directions shown by arrows 39.

As shown in Fig. 18, each of the guide pieces
22 is inserted into a slit 37a in each pinion 37 and
secured by suitable fixing means such as a screw
or securely held by a magnetic force by magnetiz-
ing the pinion 37. As shown in Fig. 16, the station-
ary rack 35 is supported at both ends thereof by
slide receiving members 40, and one end of the
rack 35 is connected to an eccentric wheel 42 to
be rotated by a motor 41. In Fig. 16, there are also
disposed a support stand 44 forming a cathode
plate and a Ta-type target member 45.

A sputtering power supply 46 has anode and
cathode terminals respectively connected to the
cathode plate 44 and the vessel 31.

In the arrangement above-mentioned, the in-
side of the vessel 31 is reduced in pressure
through the exhaust port 33 with the use of a
vacuum pump, and the vessel 31 is filled with
argon gas introudced through the inlet port 32 fo
adjust the atmospheric pressure in the vessel 31 to
not greater than 10~8 Torr. When a DC voltage of
400V is applied to the sputtering power supply 46,
glow discharge is excited between the vessel 31
and the target member 45. At this time, the argon
gas ions come in collision with the target member
45 1o spring out the component atoms of the target
member 45, which are sticked to the surfaces of
the guide pieces 22 at the anode side. The guide
pieces 22 are forcibly rotated in a reciprocating
manner by the back-and-front movement of the
sliding rack 46. Accordingly, the coatings 23 of
amorphous metallic layer are uniformly formed on
the entire surfaces of the guide pieces 22 including
the holes 22a.

In the amorphous metallic layers 23 thus
formed, there are uniformly distributed crystal de-
fects presenting no regularity in atomic configura-
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tion, so that no pin-holes are present. With the use
of the Ta-type target member 45, the amorphous
metallic layers 23 can be provided with excellent
wear resistance, toughness and corrosion resis-
tance. In this embodiment, each amorphous metal-
lic layer 23 has bonding strength as large as 9
kg/mm?, thus assuring very strong adhesive prop-
erties.

It is a matter of course that examples of the
material of the target member 45 include, in addi-
fion to metals of the Ta- and W-types above-
mentioned, highly hard metals of the titanium (Ti),
zirconium (Zr), fitanium-tungsten alloy (Ti), and
titanium nitride (TiN) types and so on.

Of course, other inert gas than the argon gas
used in the example above-mentioned, may be
used as the gas to be substituted with the air in the
vessel 31.

The following description will discuss examples
of the implement used in a weaving machine with
reference to the attached drawings.

Fig. 19 shows a reed 51 in a water jet loom. As
shown in Fig. 20, the reed 51 has a rounded
section in the form of an oval. It is both lateral
surfaces 52, 53 that are greatly worn.

In sputtering for the water jet reed 51 above-
mentioned, the inside of the vacuum vessel is
reduced in pressure to 1072 Torr and the vacuum
vessel is then filled with argon gas to adjust the
atmospheric pressure therein to 1072 Torr. As
shown in Fig. 21, the reed 51 is secured onto a
fixing stand 52 and target members (Ta: 50%, Fe:
35%, Ni: 5%, Cr: 10%) 4, 4' are disposed in
parallel with the reed 51 at both sides thereof with
a distance of 70 mm provided between each target
member 4, 4' and the reed 51. A DC voltage of
400V is applied across the vessel inner wall and
the target members 4, 4' fo generate glow dis-
charge of argon. lonized argon atoms are sputtered
the target members 4, 4' fo spring out sputtering
atoms, which are then sticked to the surface of the
reed 51. When such sputtering is conducted for
about 40 minutes, a coating having a thickness of
5u. is formed.

Fig. 22 shows a reed 54 in an air jet loom. A
coating similar to the coating above-mentioned was
sticked to the reed 54 by sputtering similar to the
sputtering above-mentioned.

Fig. 23 shows, as a further example of the
present invention, a heald 60 of a water jet loom
used in a weaving machine. The heald 60 has an
entire length of 300 mm, a width of 2 mm and a
thickness of 0.2 mm, and is made of a resilient
material of SUS403. The heald 60 has at its center
portion a slot 61, through which warp is to pass.
The heald 60 may be entirely uniformly coated with
a coating, but the following description will discuss
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how to form a coating of which portion around the
slot 61 has a thickness of 6 w and other portions
have a thickness of 1 fo 3 u.

Fig. 24 shows main portions of a vacuum ap-
paratus used for forming a coating on the heald 60
by sputtering. Target members 68, 68' having a
length of about 60 mm are disposed at both sides
of the center slot 61 with a distance of 50 mm
provided between each target member 68, 68' and
the heald 60. Then, sputtering is carried out under
the same conditions as those in the sputterings
above-mentioned.

Since the target members 68, 68' are short as
compared with the heald 60, the majority of sput-
tering atoms inevitably reach the slot 61, while a
small amount of atoms is sticked to the tip of the
heald 60. When the coating thickness actually ex-
ceeds 5 W, the highly hard coating is cracked when
the heald 60 is strongly bent. Accordingly, it is
sufficiently useful that the coating portion which
coats the circumference of the slot 61 is made
particularly thick and the coating portion which
coats other portion than the circumference of the
slot 61 is made thin but presents such effect as to
provide good lubricating properties.

The following description will discuss the re-
sults of tests conducted on a conventional reed
made of stainless steel (SUS-430) and a reed ac-
cording to the present invention.

In the tests, a water jet loom was operated at a
speed of 800 times/minute to knit a plain knitted
fabric using polyester warp of 50d with density of
100 yarns/inch and with weft beating density of 100
yarns/inch. With the conventional reed of stainless
steel, scratches were observed on the reed at the
time when the fabric was knitted by a length of
3000 m and the warp showed fluff at the time when
the fabric was knitted by a length of 3500 m. On
the other hand, no scratches were observed on the
reed of the present invention even though the fab-
ric was knitted by a length of more than 7000 m.

Fig. 25 shows still another example of the
implement for a knitting, weaving or sewing ma-
chine in accordance with the present invention. In
Fig. 25, a coating 23 of an amorphous metallic
layer is formed on the surfaces of each needle 70
and each tongue unit 71 used in a warp knitting
machine. Fig. 26 shows a still further example of
the implement for a knitting, weaving or sewing
machine in accordance with the present invention.
In Fig. 26, a coating 23 of an amorphous metallic
layer is formed on the surface of each of weaving
elements such as a needle 80, a weft inserting
device 81, a holder 82 and the like. In this exam-
ple, too, there are produced similar effects to those
produced in the examples above-mentioned.
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Industrial Utility

In the implement for a knitting, weaving or
sewing machine of the present invention, those
portions thereof which come in contact and are
rubbed with yarn at the time of knitting, weaving or
sewing, are wholly or partially coated with coatings
of an amorphous solid layer, thus minimizing the
wear of such portions. This prevents the yarn from
fluffing or being cut due to wear. Further, the
corrosion-resisting properties of the coatings pre-
vent the implement from being corroded due to
yarn or installation environment. Further, each coat-
ing is made of an amorphous solid layer in which
atomic configuration presents no regularity and cry-
stal defects are uniformly distributed. Accordingly,
the implement of the present invention is securely
provided with toughness inevitably required for ful-
filling the performance of the implement. Thus, the
present invention can provide an implement for a
knitting, weaving or sewing machine excellent in
performance and durability.

Claims

1.  An implement for a knitting, weaving or sewing
machine of which a knitting, weaving or sewing
element adapted to come in contact or be
rubbed with yarn is mainly made of steel, said
implement characterized in that said knitting,
weaving or sewing element is wholly or par-
tially coated with a coating of an amorphous
solid layer.

2. An implement for a knitting, weaving or sewing
machine according to Claim 1, wherein the
main component of the amorphous solid layer
is composed of ceramics such as SiC, Al>Os,
ZrOz, Cr203 or the like.

3. An implement for a knitting, weaving or sewing
machine according to Claim 1, wherein the
main component of the amorphous solid layer
is highly hard metal of the tantalum or tung-
sten type.

4. An implement for a knitting, weaving or sewing
machine according to Claim 1, 2 or 3, wherein
the coating has a portion having a thick amor-
phous solid layer, and a portion having a thin
amorphous solid layer.

5. An implement for a knitting, weaving or sewing
machine according to Claim 4, wherein the
coating is formed such that its portion having a
thick amorphous solid layer and its portion
having a thin amorphous solid layer are con-
tinuously formed.
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An implement for a knitting, weaving or sewing
machine according to Claim 2, wherein that
portion of the coating having a thick amor-
phous solid layer has a thickness of 0.1 1o 5
um.

An implement for a knitting, weaving or sewing
machine according to Claim 3, wherein that
portion of the coating having a thick amor-
phous solid layer has a thickness of 1 to 10
um.

An implement for a knitting, weaving or sewing
machine according to Claim 1, 2 or 3, wherein
a plating layer is previously formed between
the coating and the surface of a steel material
forming the main body of the knitting, weaving
or sewing element.

An implement for a knitting, weaving or sewing
machine according to Claim 1, 2 or 3, wherein
the amorphous solid layer forming the coating
is made by sputtering.
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