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(54) Yarn debris removing apparatus for circular discoloration knitting machines

(57) A yarn debris removing apparatus for circular
discoloration knitting machines provides compressed air
through an air compressor (4). The compressed air is
delivered to a negative pressure generator (2) through a
rotary connector (3) that controls the flow direction of the
compressed air so that a negative pressure suction noz-
zle (21) of the negative pressure generator (2) forms a
negative pressure to generate a suction force to suck
yarn debris cut off on a circular discoloration knitting ma-

chine. The negative pressure generator (2) is connected
to a dust collection net on another end through a hose
(10) to collect and filter out the yarn debris to reproduce
clean air. Through the rotary connector (3) the dust col-
lection net and the negative pressure generator (2) can
be rotated with the circular discoloration knitting machine.
The suction nozzle (21) of the negative pressure gener-
ator (2) is directed towards the needles (81) of the circular
discoloration knitting machine where change of yarns
takes place to suck the yarn debris.



EP 1 914 336 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

FIELD OF THE INVENTION

[0001] The present invention relates to a yarn debris
removing apparatus for circular discoloration knitting ma-
chines that generates air force through an air compressor
to suck yarn debris and has a negative pressure gener-
ator with a suction nozzle on one end to generate a neg-
ative pressure through compressed airflow to suck the
yarn debris cut off during changing patterns of fabrics on
a circular discoloration knitting machine into a dust col-
lection net.

BACKGROUND OF THE INVENTION

[0002] Circular knitting machines are widely used now
in the textile industry. Many new types of circular knitting
machines have been developed to increase operation
efficiency and enrich function. These days there are cir-
cular knitting machines that can change yarns to alter
colors and patterns of the fabrics. This is accomplished
by altering different color of yarns on the needles. Each
time the yarn of one color is changed, the original yarn
has to be cut off, and another color of yarn is used to
continue knitting operation. If the debris of the cut off yarn
is not properly handled and scatters, it could be gathered
in the fabric and form small patches of motley patterns.
To remove the yarn debris takes a great deal of extra
labor and time.
[0003] To remedy the aforesaid problem, R.O.C. pat-
ent publication No. 182863 discloses a technique which
has an air duct extended from the interior of a circular
knitting machine to connect to a suction machine located
outside the knitting machine. It has to provide an extra
blower outside the knitting machine to generate suction
force. As the air duct is extended from the interior of the
knitting machine to the blower, the air duct is too long
and bent and twisted. As a result the suction force de-
creases. And yarn debris and flints tend to accumulate
in the duct and result in clogging. Utilization efficiency
suffers. R.O.C. patent publication No. 517722 discloses
another technique which has a blower to generate airflow
to prevent yarn flints and debris depositing on the knitting
machine. It also has a lengthy duct that weakens the
airflow. Hence a powerful blower has to be used. The
cost is higher and maintenance is more difficult. All the
conventional techniques still leave a lot to be desired.
There are still rooms for improvement.

SUMMARY OF THE INVENTION

[0004] Therefore the present invention aims to provide
a yarn debris removing apparatus for circular discolora-
tion knitting machines that employs an air compressor
used in the conventional circular knitting machine as the
source of airflow without the need of procuring an extra
blower. The air compressor is connected to a rotary con-

nector on an upper side of a circular discoloration knitting
machine through a connection duct. The rotary connector
has a lower end turnable with the circular discoloration
knitting machine. Compressed air is sent to a negative
pressure generator through the rotary connector. By con-
trolling the flow direction of the compressed air a negative
pressure is formed in a negative pressure suction nozzle
of the negative pressure generator. Hence a suction force
is generated to suck yarn debris cut off in the circular
discoloration knitting machine. And the discarded yarn
debris is discharged through another end of the negative
pressure generator and collected in a dust collection net.
Air is filtered and cleaned. As the rotary connector can
be rotated with the circular discoloration knitting machine,
the dust collection net and the negative pressure gener-
ator are constantly directed towards the circular discol-
oration knitting machine to suck the yarn debris.
[0005] In short, this invention has the duct collection
net located inside the circular discoloration knitting ma-
chine and rotated therewith. It can be directed constantly
to the needles where yarn changing takes place to suck
the yarn debris, thus yarn debris collecting efficiency in-
creases. By providing airflow through the air compressor,
there is no need to procure an extra blower, hence the
cost is reduced.
[0006] 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

[0007]

FIG. 1 is a plane view of the invention.
FIG. 2 is a fragmentary perspective view of the in-
vention.
FIG. 3 is a schematic view of the invention in an
assembled condition.
FIG. 4 is a sectional view of the rotary connector of
the invention.
FIG. 5 is a schematic view of an embodiment of the
invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0008] Please refer to FIG. 1 for an embodiment of the
invention. The yarn debris removing apparatus for circu-
lar discoloration knitting machines of the invention is in-
stalled in the center of a circular discoloration knitting
machine. It mainly includes a filter net 1 and a negative
pressure generator 2 connecting to the filter net 1 through
a hose 10. The filter net 1 and the negative pressure
generator 2 are fastened to a fabric extension holding
bracket 9 of the circular discoloration knitting machine
through a L-shaped anchor rack 91. The negative pres-
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sure generator 2 is connected to an electric adaptor on
an upper side that has a power input connector on an
upper portion and a power output connector on a lower
end, and has a passage to allow air to pass through. The
electric adaptor may be a rotary connector 3 with another
end connecting to a pressurized air generator such as
an air compressor 4. The negative pressure generator
2, rotary connector 3 and air compressor 4 are linked
through a connection duct 5 to deliver compressed air
so that the negative air generator 2 can generate a neg-
ative pressure through the compressed air to suck the
discarded yarn debris.
[0009] Referring to FIG. 2, the filter net 1 is wedged in
an iron frame 11. The iron frame 11 and the L-shaped
anchor rack 91 are firmly fastened to the fabric extension
holding bracket 9. The L-shaped anchor rack 91 may
also hold the hose 10 and the negative pressure gener-
ator 2. The filter net 1 is connected to an air outlet 23 on
one end of the negative pressure generator 2 through
the hose 10. The negative pressure generator 2 has a
negative pressure suction nozzle 21 on another end. The
negative pressure generator 2 further has an air inlet 22
on an outer side to channel the compressed air into the
negative pressure generator 2 through the connection
duct 5.
[0010] Refer to FIGS. 3 and 4 for the invention in an
assembled condition and the rotary connector. The neg-
ative pressure generator 2 connected to the filter net 1
has the air outlet 23 on one end and the negative pressure
suction nozzle 21 on another end. The negative pressure
suction nozzle 21 is directed towards needles 81 of a
selected cylinder 8 where change of yarns takes place.
The negative pressure generator 2 further has the air
inlet 22 on the outer side to couple with the connection
duct 5 which runs through a ball disk located above the
fabric extension holding bracket 9 and a center shaft 6
in the center to be connected to an electric connector
located on an upper side of the center shaft 6. The electric
connector is a rotary connector 3 which has an anchor
portion 31 and a rotary portion 32 that can rotate relative
to each other through a washer 35 and a bearing 36 in-
terposed between them, and also allow electricity and air
to pass through. The anchor portion 31 and the rotary
portion 32 are electrically connected through a mercury
or carbon brush contact, and also have a passage be-
tween them to allow air to pass through so that the neg-
ative pressure generator 2 in the circular discoloration
knitting machine can be connected to the air compressor
4 located outside the circular discoloration knitting ma-
chine. The rotary portion 32 and the anchor portion 31
have respectively an air outlet connector 34 and an air
intake connector 33 that are connected to the connection
duct 5 which is connected to the air compressor 4 so that
compressed air can pass through the connection duct 5,
air intake connector 33 and the passage between the
anchor portion 31 and the rotary portion 32 to be delivered
through the air outlet connector 34 and the connection
duct 5 to the negative pressure generator 2.

[0011] Referring to FIG. 5, when in use, the air com-
pressor 4 generates compressed air which passes
through the connection duct 5 and the rotary connector
3, and the air inlet 22 to the negative pressure generator
2. The negative pressure generator 2 controls air through
an inclined surface and alterations of duct size, and dis-
charges the air through the air outlet 23 so that the neg-
ative pressure suction nozzle 21 on another end has a
negative pressure and generates a suction force. As
change of yarns in the circular discoloration knitting ma-
chine is preset and proceeded on the needles 81 of the
selected cylinder 8, the negative pressure suction nozzle
21 can be directed constantly to the needles 81 where
change of the yarns takes place. Hence when the circular
discoloration knitting machine is in operation, as the yarn
debris removing apparatus of the invention is fastened
to the fabric extension holding bracket 9, it can be rotated
with the circular discoloration knitting machine. Air is
channeled in through the rotary connector 3. Tangling of
the yarns can be prevented. The apparatus of the inven-
tion is constantly directed towards the needles 81 where
change of the yarns takes place to suck the discarded
yarn debris. The yarn debris is conveyed through the air
outlet 23 and hose 10 to the filter net 1 to be filtered out
and collected for centralized treatment.
[0012] While the preferred embodiment of the inven-
tion has been set forth for the purpose of disclosure, mod-
ifications of the disclosed embodiment of the invention
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 depart
from the spirit and scope of the invention.

Claims

1. A yarn debris removing apparatus for a circular dis-
coloration knitting machine which has a cylinder (8)
rotating about a center shaft (6) and containing a
plurality of needles (81) which are movable to per-
form knitting operation, the yarn debris removing ap-
paratus aiming to remove yarn debris generated dur-
ing the knitting operation of the circular discoloration
knitting machine and comprising:

a pressurized air generator to supply com-
pressed air;
an electric adaptor which has an air intake con-
nector (33) fixedly located on an upper side of
the circular discoloration knitting machine to
connect to the pressurized air generator to re-
ceive the compressed air, and an air outlet con-
nector (34) on a lower end rotating with the cyl-
inder (8) and being connected to the air intake
connector (33) to output the compressed air; and
a negative pressure generator (2) which is fix-
edly located below the air outlet connector (34)
and rotated synchronously therewith, and has
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an air inlet (22), an air outlet (23) and a negative
pressure suction nozzle (21), the air inlet (22)
being connected to the air intake connector (33)
to input the compressed air, the negative pres-
sure suction nozzle (21) being directed towards
the needles (81), the air outlet (23) being cov-
ered by a dust collector to discharge the com-
pressed air and filter out the yarn debris gener-
ated during the knitting operation onto the nee-
dles (81) and sucked by the negative pressure
suction nozzle (21).

2. The yarn debris removing apparatus of claim 1,
wherein the electric adaptor has a power input con-
nector on an upper end fixedly located above the
knitting machine to input power supply and a power
output connector on a lower end rotating with the
cylinder (8) and being electrically connected to the
power input connector to output the power supply.

3. The yarn debris removing apparatus of claim 2,
wherein the power input connector and the power
output connector are electrically connected through
a mercury contact.

4. The yarn debris removing apparatus of claim 2,
wherein the power input connector and the power
output connector are electrically connected through
a carbon brush contact.

5. The yarn debris removing apparatus of any of the
preceding claims, wherein the compressed air gen-
erated by the pressurized air generator is conveyed
to the air intake connector (33) through a connection
duct (5).

6. The yarn debris removing apparatus of any of claims
1 to 4, wherein the compressed air output through
the air outlet connector (34) is conveyed to the air
inlet (22) through a connection duct (5).

7. The yarn debris removing apparatus of any of the
preceding claims, wherein the pressurized air gen-
erator is an air compressor (4).

8. The yarn debris removing apparatus of any of the
preceding claims, wherein the dust collector is a filter
net (1).

9. The yarn debris removing apparatus of any of the
preceding claims, wherein the negative pressure
suction nozzle (21) is directed towards the needles
(81) where change of yarns of different colors for the
knitting operation takes place.

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

1. A yarn debris removing apparatus for a circular
discoloration knitting machine which has a cylinder
(8) rotating about a center shaft (6) and containing
a plurality of needles (81) which are movable to per-
form knitting operation, the yarn debris removing ap-
paratus aiming to remove yarn debris generated dur-
ing the knitting operation of the circular discoloration
knitting machine and comprising:

a pressurized air generator to supply com-
pressed air;
an electric adaptor which has an air intake con-
nector (33) fixedly located on an upper side of
the circular discoloration knitting machine to
connect to the pressurized air generator to re-
ceive the compressed air; and
an air outlet connector (34);

characterized in that said air outlet connector (34)
is disposed on a lower end rotating with the cylinder
(8) and being connected to the air intake connector
(33) to output the compressed air;
said yarn debris removing apparatus further com-
prising:

a negative pressure generator (2) which is fix-
edly located below the air outlet connector (34)
and rotated synchronously therewith, and has
an air inlet (22), an air outlet (23) and a negative
pressure suction nozzle (21),
the air inlet (22) being connected to the air intake
connector (33) to input the compressed air,
the negative pressure suction nozzle (21) being
directed towards the needles (81), and
the air outlet (23) being covered by a dust col-
lector to discharge the compressed air and filter
out the yarn debris generated during the knitting
operation onto the needles (81) and sucked by
the negative pressure suction nozzle (21).

2. The yarn debris removing apparatus according to
claim 1, wherein the electric adaptor has a power
input connector on an upper end fixedly located
above the knitting machine to input power supply
and a power output connector on a lower end rotating
with the cylinder (8) and being electrically connected
to the power input connector to output the power
supply.

3. The yarn debris removing apparatus according to
claim 2, wherein the power input connector and the
power output connector are electrically connected
through a mercury contact.

4. The yarn debris removing apparatus according to
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claim 2, wherein the power input connector and the
power output connector are electrically connected
through a carbon brush contact.

5. The yarn debris removing apparatus according to
any of the preceding claims, wherein the com-
pressed air generated by the pressurized air gener-
ator is conveyed to the air intake connector (33)
through a connection duct (5).

6. The yarn debris removing apparatus according to
any of claims 1 to 4, wherein the compressed air
output through the air outlet connector (34) is con-
veyed to the air inlet (22) through a connection duct
(5).

7. The yarn debris removing apparatus according to
any of the preceding claims, wherein the pressurized
air generator is an air compressor (4).

8. The yarn debris removing apparatus according to
any of the preceding claims, wherein the dust col-
lector is a filter net (1).

9. The yarn debris removing apparatus according to
any of the preceding claims, wherein the negative
pressure suction nozzle (21) is directed towards the
needles (81) where change of yarns of different
colors for the knitting operation takes place.
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