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Description

FIELD OF THE INVENTION

[0001] The presentinvention relates to a floss blowing
apparatus and particularly to a floss blowing apparatus
for circular knitting machines.

BACKGROUND OF THE INVENTION

[0002] During fabric knitting operation of a convention-
al circular knitting machine, feeding yarns have to be
stretched tightly to enhance smoothness of the knitting
operation. The yarns have to go through various types
of motions such as removing, guiding and feeding that
incur friction with yarn guiding blades or yarn feeding
plates and generate a lot of loose floss. As knitting ele-
ments of the circular knitting machine are automatically
and regularly sprayed with lubricant or coolant during
knitting operation, the fast spinning needle cylinder tends
to hit the lubricant or coolant to generate foam type oil
sludge adhered to the yarn feeding plates. The dropping
floss easily adheres to the smeared yarn feeding plates.
If the oil sludge is not cleared regularly, the floss accu-
mulates to become cotton balls that hinder forward op-
eration of the yarns, or even be carried with the yarns to
be knitted to become the fabric, and the fabric is formed
with uneven bulged spots and defects thereon that se-
verely affect fabric quality.

[0003] There are many floss blowing techniques dis-
closed in the prior arts. References can be found in Japan
patent No. 2000-239951, Japan patent No. 3352726 and
U.S. patent No. 7,017,375B1. Japan patent No.
2000-239951 (called the first conventional technique
hereinafter) discloses a floss blowing technique (refer-
ring to FIG. 4) which blows floss accumulated in yarn
guiding apertures of yarn guiding blades on one side from
up to down, but does not blow the floss on the vertical
yarn feeding plates. Japan patent No. 3352726 (called
the second conventional technique hereinafter) disclos-
es another floss blowing technique (referring to FIGS. 1
and 6) which provides a mechanism turning means to
blow floss accumulated in the yarn guiding apertures of
the yarn guiding blades in a greater range on one side
from up to down. It also adopts the same mechanism
turning means to blow the floss on yarn feeding plates in
a greater range on one side from inner side to outer side,
but does not blow the floss on the vertical yarn feeding
plates from the outer side towards the inner side. U.S.
patent No. 7,017,375B1 (called the third conventional
technique hereinafter) discloses yet another floss blow-
ing technique (referring to FIGS. 4A and 6) which pro-
vides a hose to swingingly blow floss accumulated in the
yarn guiding apertures of the yarn guiding blades in a
greater range on one side from up to down. It also adopts
the same hose to swingingly blow the floss on the yarn
feeding plates in a greater range on one side from inner
side to outer side, but also does not blow the floss on the
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vertical yarn feeding plates from the outer side towards
the inner side. Moreover, all of the aforesaid three con-
ventional techniques mainly aim to blow the floss from
the yarn guiding apertures of the yarn guiding blades. In
practice, the floss is most likely to accumulate around
the yarn feeding apertures at the outer lower half portion
of the yarn feeding plates, namely the final distal end
where the yarn is picked up by a knitting needle before
knitting the fabric, that causes the floss to be carried with
the yarn for knitting and affects the fabric quality. All the
aforesaid three conventional techniques, due to their
structural and design constraints, do not provide direct
floss blowing structure or function to target the outer lower
half portion of the yarn feeding plates from outside to-
wards inside. Hence they fail to target the outer lower
half portion of the yarn feeding plates where the floss is
most likely to be accumulated to provide most direct floss
blowing at the shortest distance from the outside towards
the inside. In other words, the floss at the final distal end
where the yarn is picked up by the knitting needle before
knitting the fabric is not blown away. As a result, the ac-
cumulated floss often is carried with the yarn picked up
by the knitting needle for knitting fabric and creates de-
tects of uneven bulged spots on the fabric that severely
affect the fabric quality.

SUMMARY OF THE INVENTION

[0004] Therefore, the primary object of the present in-
vention is to overcome the shortcomings of the aforesaid
conventional techniques. More specifically, it is in partic-
ular an object of the present invention to provide an en-
hanced yarn feeding plate double-sided floss blowing ap-
paratus for circular knitting machines enabling a more
efficient and reliable removal of floss to thereby enable
an even higher fabric quality.

[0005] The above problem is solved by a yarn feeding
plate double-sided floss blowing apparatus for circular
knitting machines according to claim 1. Further advanta-
geous embodiments are the subject-matter of the de-
pendent claims.

[0006] The present invention targets in particular the
lower half portion of outer side and inner side of yarn
feeding plates of circular knitting machines that are most-
ly likely to be adhered and accumulated floss and pro-
vides a strong airflow to blow directly and concurrently
the inner side and outer side at a shortest distance to
thereby render smooth yarn feeding and improve fabric
quality knitted by the circular knitting machines without
defects. According to the present invention also the heat
generated by rotation of the needle cylinder and friction
ofknitting needles during casting off are reduced to there-
by increase the life span of the needle cylinder and knit-
ting needles.

[0007] To achieve the foregoing object, the present in-
vention provides a yarn feeding plate double-sided floss
blowing apparatus for circular knitting machines that is
installed axially in a circular knitting machine. The circular
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knitting machine includes a needle cylinder located an-
nularly thereof to hold a plurality of knitting needles, a
plurality of yarn guiding apertures and horizontal yarn
guiding blades that are located annularly above the nee-
dle cylinder, and a plurality of vertical yarn feeding plates.
The floss blowing apparatus comprises an axial fixed
post fixedly located in the center of the circular knitting
machine, a rotation supply unit axially mounted on the
fixed post to lead pressurized air into and equipped with
a driving motor to drive the floss blowing apparatus to
rotate relative to the fixed post and an air blowing unit
connecting to the rotation supply unit. The presentinven-
tion further includes features as follow: the air blowing
unit includes a first air blowing duct and a second air
blowing duct. The first air blowing duct has one end con-
nected to the rotation supply unit and the other end ex-
tended above the yarn feeding plates and bent towards
an outer lower half portion of the yarn feeding plates to
form a first air ejection nozzle facing directly the outer
lower half portion of the yarn feeding plates. The second
air blowing duct has one end connected to the first air
blowing duct and the other end extended close toaninner
lower half portion of the yarn feeding plate and above the
knitting needles to form a second air ejection nozzle fac-
ing directly the inner lower half portion of the yarn feeding
plates.

[0008] By means of the structure set forth above, com-
pared with the conventional techniques, the present in-
vention can achieve the following benefits: 1. the present
invention ejects strong airflow through the pressurized
air at a shortest distance to directly and concurrently tar-
get the inner side and outer side of the lower half portion
of the yarn feeding plates that are most likely to be ad-
hered and accumulated floss, namely by positioning the
first air ejection nozzle and second air ejection nozzle to
directly face the final distal end of the knitting needles
before a yarn is picked up for knitting fabric while floss
has not yet started accumulating, and ejecting strong air-
flow at two sides concurrently to blow away the floss, the
yarn picked up by the knitting needles does not carry
accumulated floss to be knitted the fabric; 2. as the first
air ejection nozzle directly ejects the strong airflow at a
close distance to blow the outer lower half portion of the
yarn feeding plates, a substantial residual airflow is
stronger than the conventional one to be skewed to enter
the needle cylinder to reduce heat of the needle cylinder
and knitting needles.

[0009] The foregoing, as well as additional objects,
features and advantages of the invention will be more
readily apparent from the following detailed description,
which proceeds with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1is a plane view of the floss blowing apparatus
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ofthe presentinvention installed on a circular knitting
machine.

FIG. 2 is a perspective view of the floss blowing ap-
paratus of the present invention.

FIG. 3 is a fragmentary enlarged view of the present
invention according to FIG. 2.

FIG. 4 is a fragmentary enlarged view of the present
invention according to FIG. 1.

FIG. 5 is a schematic view of the present invention
according to FIG. 4 showing the air blowing unit in
an air ejecting condition.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] Please refer to FIGS. 1 through 4 for an em-
bodiment of the yarn feeding plate double-sided floss
blowing apparatus for circular knitting machines of the
present invention. The presentinvention provides a floss
blowing apparatus 10 axially located in a circular knitting
machine 1. The circular knitting machine 1 includes a
needle cylinder 50 located annularly thereof which holds
a plurality of knitting needles 51, a plurality of yarn guiding
apertures 31 and horizontal yarn guiding blades 30 that
are located annularly above the needle cylinder 50, and
a plurality of vertical yarn feeding plates 40. Each yarn
feeding plate 40 has an outer side 44 with a yarn feeding
trench 42 formed at the bottom edge of the lower half
portion thereof. The lower half portion of the outer side
44 close to the upper side of the yarn feeding trench 42
has atleastone yarn feeding aperture 41 running through
an inner side 45 of the yarn feeding plate 40. The floss
blowing apparatus 10 further includes an axial fixed post
20 fixedly located in the center of the circular knitting
machine 1, a rotation supply unit 11 axially mounted on
the fixed post 20 to lead pressurized airinto and equipped
with a driving motor 13 to drive the floss blowing appa-
ratus 10 to rotate relative to the fixed post 20, and an air
blowing unit 12 connecting to the rotation supply unit 11.
The present invention further includes features as follow:
the air blowing unit 12 contains a first air blowing duct
121 and a second air blowing duct 123. The first air blow-
ing duct 121 has one end connected to the rotation supply
unit 11 and the other end extended above the yarn feed-
ing plates 40 and bent towards the lower half portion of
the outer side 44 of the yarn feeding plates 40 to form a
first air ejection nozzle 122 facing directly the lower half
portion of the outer side 44 of the yarn feeding plates 40.
The second air blowing duct 123 has one end connected
to the first air blowing duct 121 and the other end extend-
ed close to the lower half portion of the inner side 45 of
the yarn feeding plates 40 and above the knitting needles
51 to form a second air ejection nozzle 124 facing directly
the lower half portion of the inner side 45 of the yarn
feeding plates 40. The second air blowing duct 123 has
an airflow regulator 125. The first air ejection nozzle 122
and second air ejection nozzle 124 respectively have
elongate inner cross sections to enhance air ejection
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strength and effective air ejection range. The airflow reg-
ulator 125 on the second air blowing duct 123 can adjust
the airflow ejected through the second air ejection nozzle
124 to become smaller, then the airflow ejected through
the first air ejection nozzle 122 becomes greater. Simi-
larly, when the airflow ejected through the second air
ejection nozzle 124 is adjusted greater, the airflow eject-
ed through the first air ejection nozzle 122 is smaller.
Thus the airflow regulator 125 can control airflow amount
of the first air ejection nozzle 122 or the second air ejec-
tion nozzle 124. Moreover, the floss blowing apparatus
10 includes a fan floss blowing unit 14 located on the
rotation supply unit 11 that can rotate synchronously with
the air blowing unit 12 to delivery air in a greater range.
[0012] Refer to FIGS. 4 and 5 for airflow direction of
the air blowing unit 12. Itis to be noted that on the circular
knitting machine 1, the location most likely to be adhered
floss and where the accumulated floss is likely to be car-
ried by the yarn for knitting to affect fabric quality is near
the yarn feeding aperture 41 at the lower half portion of
the outer side 44 of the yarn feeding plates 40, including
the yarn feeding trench 42 at the bottom edge of the lower
half portion of the outer side 44 of the yarn feeding plates
40, namely the final distal end of the knitting needles 51
before the yarn is picking up for knitting the fabric. The
yarn includes a cotton yarn 60 passing through the yarn
guiding aperture 31 and conveyed to the yarn feeding
aperture 41 and picked up by the knitting needles 51 for
knitting and a synthetic yarn 61 winding on a yarn guiding
wheel 43 and conveyed to the yarn feeding trench 42
and picked up by the knitting needles 51 to be knitted
together with the cotton yarn 60 to form the fabric. The
synthetic yarn 61 can be a Polyruethane Elastomeric Fib-
er commonly called OP, or a Spandex Yarn, or a Rubber
Thread. The reason of the aforesaid locations most likely
to be adhered the floss is that during operation of the
circular knitting machine 1, friction occurs between the
cotton yarn 60 and the yarn guiding aperture 31 and yarn
feeding aperture 41 that generates a lot of dropping floss.
The dropping floss is easily to be adhered to the yarn
feeding plates 40 smeared by oil sludge resulting from
automatic and regular spray of lubricant or coolant during
operation of the circular knitting machine 1, especially
below the yarn feeding aperture 41 of the yarn feeding
plates 40 and above the yarn feeding trench 42, namely
the lower half portion of the outer side 44 of the yarn
feeding plates 40 thatis targeted by the presentinvention.
At these locations, not only the dropping floss caused by
the friction between the cotton yarn 60 and the yarn feed-
ing aperture 41 is easily attached to the oil sludge, the
floss also is easily attached to the synthetic yarn 61 due
to the static electricity caused by friction between the
synthetic yarn 61 and the yarn guiding wheel 43. When
the synthetic yarn 61 passes through the yarn feeding
trench 42, the floss is easily to be accumulated on the
upper edge of the yarn feeding trench 42. Unless being
cleared regularly, the accumulated floss forms cotton
balls to hinder feeding of the synthetic yarn 61, or even
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the cotton balls are carried with the synthetic yarn 61 and
picked up by the knitting needles 51 to be knitted into the
fabric to form uneven bulged spots and defects thereon
that severely affect the fabric quality.

[0013] The presentinvention provides the first air ejec-
tion nozzle 122 and second air ejection nozzle 124 to
target the outer side 44 and inner side 45 of the lower
half portion of the yarn feeding plates 40 where the floss
is most likely to be adhered and accumulated to eject
strong airflow of the pressurized air directly and concur-
rently at the shortest distance. The "shortest distance" is
that the first air ejection nozzle 122 is located at an up-
ward diagonal position of the yarn guiding aperture 31
facing the lower half portion of the outer side 44 of the
yarn feeding plates 40. Hence when the first air ejection
nozzle 122 is driven by the rotation supply unit 11 and
rotates, it does not hinder the forward direction of the
cotton yarn 60 and synthetic yarn 61, and also does not
hit the yarn guiding blades 30. The first air ejection nozzle
122 rotates from outside to inside between two neigh-
boring yarn guiding blades 30 to directly blow away the
floss at the shortest distance from the lower half portion
of the outer side 44 of the yarn feeding plates 40. On the
other hand, the "shortest distance" of the second air ejec-
tion nozzle 124 is located near the lower half portion of
the inner side 45 of the yarn feeding plates 40 and close
to the upper side of the knitting needles 51. Hence the
second air ejection nozzle 124 can directly eject airflow
to blow away the floss at the shortest distance from the
lower half portion of the inner side 45 of the yarn feeding
plates 40 during rotation. Namely the first and second air
ejection nozzles 122 and 124 can directly target the final
distal end of the cotton yarn 60 and synthetic yarn 61
before being picked up by the knitting needles 51 for knit-
ting fabric and eject strong airflow synchronously at two
sides at the shortest distance to blow the floss away be-
fore the floss starts to accumulate. Therefore, the cotton
yarn 60 and synthetic yarn 61 can be securely picked up
by the knitting needles 51 without carrying accumulated
floss during knitting the fabric.

[0014] Furthermore, while the first air ejection nozzle
122 ejects strong airflow to blow away the floss from the
lower half portion of the outer side 44 of the yarn feeding
plate 40, a substantial residual airflow is skewed to enter
the needle cylinder 50, adding the fan floss blowing unit
14 which ejects air and blows floss at the same time in
a greater range, heat of the needle cylinder and knitting
needles can be reduced.

[0015] While the preferred embodiments of the inven-
tion have been set forth for the purpose of disclosure,
modifications of the disclosed embodiments of the inven-
tion as well as other embodiments thereof may occur to
those skilled in the art. Accordingly, the appended claims
are intended to cover all embodiments which do not de-
part from the spirit and scope of the invention.
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Claims

A yarn feeding plate double-sided floss blowing ap-
paratus for circular knitting machines located in a
circular knitting machine (1) which includes a needle
cylinder (50) located annularly thereof holding a plu-
rality of knitting needles (51), a plurality of yarn guid-
ing apertures (31) and horizontal yarn guiding blades
(30) located annularly above the needle cylinder (50)
and a plurality of vertical yarn feeding plates (40),
the floss blowing apparatus (10) characterized by:

a fixed post (20) fixedly and axially located in
the center of the circular knitting machine (1);
arotation supply unit (11) which is axially mount-
ed on the fixed post (20) to lead pressurized air
into and includes a driving motor (13) to drive
the floss blowing apparatus (10) to rotate relative
to the fixed post (20); and

an air blowing unit (12) which is connected to
the rotation supply unit (11);

wherein the air blowing unit (12) includes:

a first air blowing duct (121) which contains
one end connected to the rotation supply
unit (11) and the other end extended above
the yarn feeding plates (40) and bent to-
wards a lower half portion of an outer side
(44) of the yarn feeding plates (40) to form
afirstair ejection nozzle (122) facing directly
the lower half portion of the outer side (44)
of the yarn feeding plates (40); and

a second air blowing duct (123) which con-
tains one end connected to the first air blow-
ing duct (121) and the other end extended
and close to a lower half portion of an inner
side (45) of the yarn feeding plates (40) and
above the knitting needles (51) to form a
second air ejection nozzle (124) facing di-
rectly the lower half portion of the inner side
(45) of the yarn feeding plates (40).

The yarn feeding plate double-sided floss blowing
apparatus of claim 1, wherein the lower half portion
of the outer side (44) of the yarn feeding plates (40)
includes a bottom side formed a yarn feeding trench
(42).

The yarn feeding plate double-sided floss blowing
apparatus of claim 2, wherein the lower half portion
of the outer side (44) of the yarn feeding plates (40)
close to an upper side of the yarn feeding trench (42)
includes at least one yarn feeding aperture (41) run-
ning through the inner side (45) of the yarn feeding
plates (40).

The yarn feeding plate double-sided floss blowing
apparatus of any of the preceding claims, wherein
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10.

the second air ejection nozzle (123) includes an air-
flow regulator (125).

The yarn feeding plate double-sided floss blowing
apparatus of claim 4 further including a fan floss
blowing unit (14) located on the rotation supply unit

(11).

The yarn feeding plate double-sided floss blowing
apparatus of any of the preceding claims, wherein
the first air ejection nozzle (122) and the second air
ejection nozzle (124) include respectively an elon-
gate inner cross section.

The yarn feeding plate double-sided floss blowing
apparatus of any of the preceding claims, wherein
the second air blowing duct (123) includes an airflow
regulator (125).

The yarn feeding plate double-sided floss blowing
apparatus of claim 7 further including a fan floss
blowing unit (14) located on the rotation supply unit

(11).

The yarn feeding plate double-sided floss blowing
apparatus of any of the preceding claims, wherein
the second air blowing duct (123) includes an airflow
regulator (125).

The yarn feeding plate double-sided floss blowing
apparatus of any of the preceding claims, further in-
cluding a fan floss blowing unit (14) located on the
rotation supply unit (11).

Amended claims in accordance with Rule 137(2)
EPC.

A circular knitting machine (1) comprising a double-
sided floss blowing apparatus, which includes a nee-
dle cylinder (50) located annularly thereof holding a
plurality of knitting needles (51), a plurality of yarn
guiding apertures (31) and horizontal yarn guiding
blades (30) located annularly above the needle cyl-
inder (50) and a plurality of vertical yarn feeding
plates (40) defining an outer side (45) where the yarn
guiding blades (30) are located and an opposite inner
side, said floss blowing apparatus (10) further com-
prising:

a fixed post (20) fixedly and axially located in
the center of the circular knitting machine (1);
arotating supply unit (11) which is axially mount-
ed on the fixed post (20) to lead pressurized air
into and includes a driving motor (13) to drive
the floss blowing apparatus (10) to rotate relative
to the fixed post (20); and

an air blowing unit (12) which is connected to
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the rotating supply unit (11);
wherein the air blowing unit (12) includes:

a first air blowing duct (121) one end of which is
connected to the rotating supply unit (11) and
the other end of which is extended above the
yarn feeding plates (40) to form afirst air ejection
nozzle (122); and

a second air blowing duct (123) one end of which
is connected to the first air blowing duct (121)
and the other end of which is extended and close
to a lower half portion of an inner side (45) of
the yarn feeding plates (40) and above the knit-
ting needles (51) to form a second air ejection
nozzle (124) facing directly the lower half portion
of the inner side (45) of the yarn feeding plates
(40) to blow away floss from the lower half por-
tion of the inner side (45) of the yarn feeding
plates (40);

characterized in that said first air blowing duct fur-
ther comprises a second section (130) disposed at
the outer side (44) of the yarn feeding plates (40),
said second section (130) being extended from the
first section (121) and including a first horizontal sec-
tion (131), a first bent section (132) connected with
the first horizontal section, a first vertical section
(133) connected with the first bent section (132), a
second bent section (134) connected with the first
vertical section (133), said first air ejection nozzle
(122) being connected with said second bent section
(134) so that said second section (130) of said first
air blowing duct is bent towards the lower half portion
of the outer side (44) of the yarn feeding plates (40)
and said first air ejection nozzle (122) faces directly
the lower half portion of the outer side (44) of the
yarn feeding plates (40) and blows away floss from
the lower half portion of the outer side (44) of the
yarn feeding plates (40).

The circular knitting machine (1) of claim 1, wherein
ayarn feeding trench (42) is formed at the outer side
(44) and at a bottom edge of the lower half portion
of the yarn feeding plates (40) .

The circular knitting machine (1) of claim 2, wherein
the lower half portion of the outer side (44) of the
yarn feeding plates (40) close to an upper side of the
yarn feeding trench (42) includes at least one yarn
feeding aperture (41) running through the inner side
(45) of the yarn feeding plates (40).

The circular knitting machine (1) of any of the pre-
ceding claims, wherein the second air blowing duct

(123) includes an airflow regulator (125).

The circular knitting machine (1) of any of the pre-

10

15

20

25

30

35

40

45

50

55

ceding claims, further including a fan floss blowing
unit (14) located on the rotating supply unit (11),

The circular knitting machine (1) of any of the pre-
ceding claims, wherein the first air ejection nozzle
(122) and the second air ejection nozzle (124) in-
clude respectively an elongate inner cross section
to enhance the air ejection strength and the effective
air ejection range.
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