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(54) SARONG TRANSPORTATION APPARATUS

(57) The disclosure provides a yarn cage conveyor
equipment, comprising: a first beam, which is arranged
on a guide rail and can move along the guide rail; a sec-
ond beam, which is moveably arranged on the first beam
and can move along the first beam; a mechanical gripper,
which is arranged on the second beam and comprises a
telescoping mechanism and a grab mechanism connect-
ed with the telescoping mechanism; a position detection
unit, which is used for detecting the positions of the first
beam and the second beam; and a control device, which
is used for controlling the movements of the first beam,
the second beam and the mechanical gripper according
to the position information detected by the position de-
tection unit. The disclosure can realize the automatic con-
veyance of yarn cage through the control device and the
mechanical gripper, thereby improving the production ef-
ficiency and safety of dyeing production and reducing
labour cost.
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Description

Field of the Invention

[0001] The disclosure relates to the field of dyeing and
finishing equipment, and in particular to a yarn cage con-
veyor equipment.

Background of the Invention

[0002] In recent years, with the rapid development of
textile dyeing and finishing industry, how to improve pro-
duction rate and reduce cost becomes the primary task
of each enterprise; and it is an inevitable tendency for
dyeing to develop towards semi-automatization and full-
automatization. The conveyance of yarn cage is an im-
portant factor for production rate and cost; therefore, fast
and accurate conveyance of yarn cage has an important
real significance in the dyeing industry.

[0003] In prior art, during the dyeing production of bob-
bin yarn, workers hoist a yarn cage in and out a dye vat
through a manual crown block (that is, electric overhead
travelling crane, also called motor hoist). The crown block
in the prior art comprises a first beam, a second beam
and a hanger, wherein the first beam moves along a first
direction, the second beam is arranged on the first beam
and can move along the extension direction of the first
beam, and the hanger is arranged on the second beam
through a steel cable. The first beam and the second
beam are driven by a motor respectively, and the steel
cable is dragged by a motor. During operation, an open-
loop control mode is adopted, and the movements of the
first beam, the second beam and the hanger are control-
led by manually pressing a button on the operation handle
of the crown block; when the hanger reaches a correct
position, workers hang the lug of the yarn cage and the
yarn cage on the hanger of the crown block using a steel
cable, thereby implementing the conveyance of the yarn
cage.

[0004] However, the yarn cage conveying method in
the prior art has drawbacks as follows:

(1) Since the crown blocks is open-loop controlled
and the manual operation is instable and immeas-
urable, the crown block can not be positioned accu-
rately and the operation is time consuming.

(2) Since the steel cable is a flexible part, if the yarn
cage and the crown block are viewed as a whole
body, the rigidity is insufficient, consequently the
steel cable has big swing and can not be controlled
during the travelling process of the crown block
hanging the yarn cage, thus collision and other safety
accidents are easy to happen.

(3) Since workers need to connect the lug of the yarn
cage with the hanger of the crown block using a steel
cable every time, the operation is time consuming;
further, the steel cable is easy to break due to abra-
sion and thus leads to accidents.
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Summary of the Invention

[0005] The disclosure aims at providing a yarn cage
conveyor equipment, to solve problems existing in prior
artthat the conveyance of yarn cage has alow efficiency,
poor safety and a high labour cost.

[0006] In order to solve the above technical problems,
according to one aspect of the disclosure, a yarn cage
conveyor equipment is provided, comprising: a first
beam, which is arranged on a guide rail and can move
along the guide rail; a second beam, which is moveably
arranged on the first beam and can move along the first
beam; a mechanical gripper, which is arranged on the
second beam and comprises a telescoping mechanism
and a grab mechanism connected with the telescoping
mechanism; a position detection unit, which is used for
detecting the positions of the first beam and the second
beam; and a control device, which is used for controlling
the movements of the first beam, the second beam and
the mechanical gripper according to the position infor-
mation detected by the position detection unit.

[0007] Further, the yarn cage conveyor equipment fur-
ther comprises: a first motor used for driving the first
beam and a second motor used for driving the second
beam, wherein the control device is electrically connect-
ed with the first motor and the second motor.

[0008] Further, the telescoping mechanism comprises
a first cylinder; the grab mechanism is connected with a
piston rod of the first cylinder.

[0009] Further, the telescoping mechanism further
comprises: a guide part, which comprises a bracket, a
guide rod and a connecting plate; the bracket is provided
with a guide hole, and the guide rod passes through the
guide hole; one end of the guide rod and the piston rod
of the first cylinder are connected with the connecting
plate respectively; the grab mechanism is connected with
the connecting plate.

[0010] Further, the first beam comprises a frame,
wherein the frame is provided with a first opening, and
the second beam is provided with a second opening cor-
responding to the first opening; at least one part of the
guide rod passes through the first opening and the sec-
ond opening.

[0011] Further, the grab mechanism comprises: a sec-
ond cylinder, a jaw and a base; the second cylinder is
mounted on the base; the jaw comprises a first hinge part
and a second hinge part; the jaw is connected with the
base through thefirst hinge part, and the jaw is connected
with the piston rod of the second cylinder through the
second hinge part.

[0012] Further, the yarn cage conveyor equipment fur-
ther comprises: a guide device, which comprises a frame
and a plurality of guide wheels mounted on the frame,
wherein the guide wheels contact the guide railin arolling
manner.

[0013] Further, each of the guide wheels comprises an
axle and a bearing mounted on the axle; one end of the
axle is connected with the frame.
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[0014] Further, there are two guide wheels; at least
one part of the guide rail is clamped between the two
guide wheels.

[0015] Further, the position detection unitis a magnes-
cale.

[0016] The disclosure can realize the automatic con-
veyance of yarn cage through the control device and the
mechanical gripper, thereby improving the production ef-
ficiency and safety of dyeing production and reducing
labour cost.

Brief Description of the Drawings

[0017] For a better understanding of the disclosure,
accompanying drawings described hereinafter are pro-
vided to constitute one part of the application; the sche-
matic embodiments of the disclosure and the description
thereof are used to illustrate the disclosure but to limit
the disclosure improperly. In the accompanying draw-
ings:

Fig. 1 shows a top view of the disclosure;

Fig. 2 shows a side view of the disclosure;

Fig. 3 shows a diagram of a mechanical gripper and
a yarn cage that are jointed; and

Fig. 4 shows a diagram of the mounting structure of
a guide device and a guide rail.

Detailed Description of the Embodiments

[0018] The embodiment of the disclosure is described
below in detail in conjunction with accompanying draw-
ings. However, the disclosure can be implemented by
multiple different methods limited and covered by the
claims.

[0019] As shown in Fig. 1 and Fig. 2, the yarn cage
conveyor equipment of the disclosure comprises: a first
beam 100, a second beam 200, a mechanical gripper
300, a position detection unitand a control device, where-
in the first beam 100 is arranged on a guide rail 400 and
can move along the guide rail 400; the second beam 200
ismoveably arranged on the firstbeam 100 and can move
along the first beam 100; the mechanical gripper 300 is
arranged on the second beam 200 and comprises a tel-
escoping mechanism 310 and a grab mechanism 320
connected with the telescoping mechanism 310; the po-
sition detection unit is used for detecting the positions of
the first beam 100 and the second beam 200; and the
control device is used for controlling the movements of
the first beam 100, the second beam 200 and the me-
chanical gripper 300 according to the positioninformation
detected by the position detection unit. Preferably, the
position detection unit is a magnescale.

[0020] As shown in Fig. 3, a yarn cage 600 comprises
abase 620 and a vertical post 610 arranged on the base
620, wherein the end part of the upper end of the vertical
post 610 is provided with a grab part 611 matched with
the grab mechanism 320. Preferably, the grab part 611
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is a groove or a convex.

[0021] During use, the position detection unit detects
the position of the first beam 100 and the second beam
200 at all times; the control device compares the infor-
mation detected by the position detection unit with a pre-
set position information of yarn cage; when the mechan-
ical gripper 300 which has been conveyed through the
composite motion of the first beam 100 and the second
beam 200 is positioned above the yarn cage 600, the
control device controls the telescoping mechanism 310
to extend downwards (thatis, towards the yarn cage 600);
when the grab mechanism reaches the preset position,
the control device further controls the grab mechanism
to capture the grab part 611 of the yarn cage 600. Then,
the control device can control the telescoping mechanism
310 to contract so as to lift the yarn cage 600, and further
control the first beam 100 and the second beam 200 to
move to a target position. Thus it can be seen that, in the
whole operation, the yarn cage conveyor equipment of
the disclosure realizes close-loop control through the po-
sition detection unit and the control device, thereby real-
izing the accurate positioning of the mechanism gripper
300, improving working efficiency, shortening production
cycle and reducing labour cost. Meanwhile, the disclo-
sure uses the grab mechanism 320 to capture the yarn
cage 600, thereby overcoming the disadvantage existing
in prior art that workers need to connect the yarn cage
600 with the crown block through a steel cable, improving
rigidity and stability of operation. During the entire con-
veying process, the yarn cage 600 would not swing great-
ly, thereby avoiding collision and other potential safety
accidents, and avoiding accidents caused by worn and
broke steel cable.

[0022] Preferably, the yarn cage conveyor equipment
further comprises a first motor used for driving the first
beam 100 and a second motor used for driving the sec-
ond beam 200, wherein the control device is electrically
connected with the first motor and the second motor. The
control device can control the rotation speed, direction
and start-stop of the first motor and the second motor,
thereby enabling the first beam 1000 and the second
beam 200 to move to a preset position.

[0023] In a preferred embodiment, the telescoping
mechanism 310 comprises a first cylinder 312; the grab
mechanism 320 is connected with a piston rod of the first
cylinder 312. Of course, the telescoping mechanism 310
also can be of other forms, for example, lead screw.
Through the telescoping operation of the first cylinder
312, the position of the grab mechanism 320 can be ad-
justed.

[0024] AsshowninFig.1,thefirstbeam 100 comprises
a frame; the frame is provided with a first opening 120,
and the second beam 200 is provided with a second
opening corresponding to the first opening 120; at least
one part of the guide rod 311 passes through the first
opening 120 and the second opening. The first beam 100
is provided with a guide bar 110 (for example, guide rail)
matched with the second beam 200.
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[0025] Preferably, the telescoping mechanism 310 fur-
ther comprises: a guide part, which comprises a bracket
313, a guide rod 311 and a connecting plate 314; the
bracket 313 is provided with a guide hole, and the guide
rod 311 passes through the guide hole; one end of the
guide rod 311 and the piston rod of the first cylinder 312
are connected with the connecting plate 314 respectively;
the grab mechanism 320 is connected with the connect-
ing plate 314. Particularly, the piston rod of the first cyl-
inder 312 is connected with the connecting plate 314
through a connecting rod 315. Refer to Fig. 2, the upper
end of the guide rod 311 can move freely in the vertical
direction; when the telescoping mechanism 310 per-
forms an extension motion, the upper end of the guide
rod 311 moves downwards; when the telescoping mech-
anism 310 performs a contract motion, the upper end of
the guide rod 311 moves upwards.

[0026] As shown in Fig. 2 and Fig. 3, the grab mech-
anism 320 comprises: a second cylinder 321, a jaw 323
and a base 322; the second cylinder 321 is mounted on
the base 322; the jaw 323 comprises a first hinge part
324 and a second hinge part; the jaw 323 is connected
with the base 322 through the first hinge part 324, and
the jaw 323 is connected with the piston rod of the second
cylinder 321 through the second hinge part. Through the
second cylinder 321, the jaw 323 can be expanded and
closed. When the jaw 323 is closed, the yarn cage 600
can be grabbed; when the jaw 323 is expanded, the yarn
cage 600 can be released. Preferably, the jaw 323 has
a self-locking function to prevent accidentally loose.
[0027] As shown in Fig. 2 and Fig. 4, the yarn cage
conveyor equipment further comprises a guide device
500, which comprises a frame 510 and a guide wheel
mounted on the frame 510, wherein the guide wheel con-
tacts the guide rail 400 in a rolling manner. The guide
device 500 can ensure that the first beam 100 does not
deviate when moving. Preferably, the guide wheel com-
prises an axle 530 and a bearing 540 mounted on the
axle 530; one end of the axle 530 is connected with the
frame 510. Preferably, the axle 530 can be implemented
through a bolt. The bolt is used as the axle of the bearing
540, which has a simple structure, and is easy to mount
and is easily available. Preferably, there are two guide
wheels. At least one part of the guide rail 400 is clamped
between the two guide wheels. When two guide wheels
are adopted, the guide rail 400 can be clamped between
the two guide wheels, thus guide effect is improved, error
is reduced and the precision of positioning and re-posi-
tioning is improved. Preferably, the frame 510 is provided
with a mounting hole 550; the inside of the frame 510 is
provided with a reinforced rib 520. The guide device 500
can be mounted on the first beam 100 through the mount-
ing hole 550 and a bolt.

[0028] Preferably, the yarn cage conveyor equipment
further comprises a position detection part used for de-
tecting the positions of the grab mechanism 320. Prefer-
ably, the position detection part is a guy-type encoder.
[0029] The disclosure can realize the automatic con-
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veyance of yarn cage through the control device and the
mechanical gripper, thereby improving the production ef-
ficiency and safety of dyeing production and reducing
labour cost.

[0030] The above are only the preferred embodiments
of the disclosure and not intended to limit the disclosure.
For those skilled in the art, various modifications and
changes can be made to the disclosure. Any modifica-
tion, equivalent substitute and improvement made within
the spirit and principle of the disclosure are deemed to
be included within the scope of protection of the disclo-
sure.

Claims

1. Avyarncage conveyor equipment, characterized by
that comprising:

a first beam (100), which is arranged on a guide
rail (400) and can move along the guide rail
(400);

a second beam (200), which is moveably ar-
ranged on the first beam (100) and can move
along the first beam (100);

a mechanical gripper (300), which is arranged
on the second beam (200) and comprises a tel-
escoping mechanism (310) and a grab mecha-
nism (320) connected with the telescoping
mechanism (310);

a position detection unit, which is used for de-
tecting positions of the first beam (100) and the
second beam (200); and

a control device, which is used for controlling
movements of the first beam (100), the second
beam (200) and the mechanical gripper (300)
according to the position information detected
by the position detection unit.

2. The yarn cage conveyor equipment according to
claim 1, characterized by that further comprising: a
first motor used for driving the first beam (100) and
a second motor used for driving the second beam
(200), wherein the control device is electrically con-
nected with the first motor and the second motor.

3. The yarn cage conveyor equipment according to
claim 1 or 2, characterized in that, the telescoping
mechanism (310) comprises a first cylinder (312);
the grab mechanism (320) is connected with a piston
rod of the first cylinder (312).

4. The yarn cage conveyor equipment according to
claim 3, characterized in that, the telescoping
mechanism (310) further comprises: a guide part,
which comprises a bracket (313), a guide rod (311)
and a connecting plate (314); the bracket (313) is
provided with a guide hole, and the guide rod (311)
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passes through the guide hole; one end of the guide
rod (311) and the piston rod of the first cylinder (312)
are connected with the connecting plate (314) re-
spectively; the grab mechanism (320) is connected
with the connecting plate (314).

The yarn cage conveyor equipment according to
claim 4, characterized in that, the first beam (100)
comprises a frame; the frame is provided with a first
opening (120), and the second beam (200) is pro-
vided with a second opening corresponding to the
first opening (120); at least one part of the guide rod
(311) passes through the first opening (120) and the
second opening.

The yarn cage conveyor equipment according to
claim 3, characterized in that, the grab mechanism
(320) comprises: asecond cylinder (321), ajaw (323)
and abase (322); the second cylinder (321) is mount-
ed on the base (322); the jaw (323) comprises a first
hinge part (324) and a second hinge part; the jaw
(323) is connected with the base (322) through the
first hinge part (324), and the jaw (323) is connected
with the piston rod of the second cylinder (321)
through the second hinge part.

The yarn cage conveyor equipment according to
claim 1, characterized by that further comprising a
guide device (500), which comprises a frame (510)
and a plurality of guide wheels mounted on the frame
(510), wherein the guide wheels contact the guide
rail (400) in a rolling manner.

The yarn cage conveyor equipment according to
claim 7, characterized in that, each of the guide
wheels comprises an axle (530) and a bearing (540)
mounted on the axle (530); one end of the axle (530)
is connected with the frame (510).

The yarn cage conveyor equipment according to
claim 7 or 8, characterized in that, there are two
guide wheels; at least one part of the guide rail (400)
is clamped between the two guide wheels.

The yarn cage conveyor equipment according to
claim 1, characterized in that, the position detection
unit is a magnescale.

Ayarn cage conveyor equipment, characterized by
that comprising:

a first beam (100), which is arranged on a guide
rail (400) and can move along the guide rail
(400);

a second beam (200), which is moveably ar-
ranged on the first beam (100) and can move
along the first beam (100);

a mechanical gripper (300), which is arranged
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13.

14.

15.

on the second beam (200) and comprises a tel-
escoping mechanism (310) and a grab mecha-
nism (320) connected with the telescoping
mechanism (310);

a position detection unit, which is used for de-
tecting positions of the first beam (100) and the
second beam (200);

a control device, which is used for controlling
movements of the first beam (100), the second
beam (200) and the mechanical gripper (300)
according to the position information detected
by the position detection unit; wherein,

the telescoping mechanism (310) comprises a
first cylinder (312); the grab mechanism (320)
is connected with a piston rod of the first cylinder
(312);

the telescoping mechanism (310) further com-
prises: a guide part, which comprises a bracket
(313), a guide rod (311) and a connecting plate
(314); the bracket (313) is provided with a guide
hole, and the guide rod (311) passes through
the guide hole; one end of the guide rod (311)
and the piston rod of the first cylinder (312) are
connected with the connecting plate (314) re-
spectively; the grab mechanism (320) is con-
nected with the connecting plate (314);

the piston rod of the first cylinder (312) is con-
nected with the connecting plate (314) through
a connecting rod (315).

The yarn cage conveyor equipment according to
claim 11, characterized by that further comprising:
a first motor used for driving the first beam (100) and
a second motor used for driving the second beam
(200), wherein the control device is electrically con-
nected with the first motor and the second motor.

The yarn cage conveyor equipment according to
claim 11, characterized in that, the first beam (100)
comprises a frame; the frame is provided with a first
opening (120), and the second beam (200) is pro-
vided with a second opening corresponding to the
first opening (120); at least one part of the guide rod
(311) passes through the first opening (120) and the
second opening.

The yarn cage conveyor equipment according to
claim 11, characterized in that, the grab mecha-
nism (320) comprises: a second cylinder (321), a jaw
(323) and a base (322); the second cylinder (321) is
mounted on the base (322); the jaw (323) comprises
a first hinge part (324) and a second hinge part; the
jaw (323) is connected with the base (322) through
the first hinge part (324), and the jaw (323) is con-
nected with the piston rod of the second cylinder
(321) through the second hinge part.

The yarn cage conveyor equipment according to
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claim 11, characterized by that further comprising
a guide device (500), which comprises aframe (510)
and a plurality of guide wheels mounted on the frame
(510), wherein the guide wheels contact the guide
wheel (400) in a rolling manner.

The yarn cage conveyor equipment according to
claim 15, characterized in that, each of the guide
wheels comprises an axle (530) and a bearing (540)
mounted on the axle (530); one end of the axle (530)
is connected with the frame (510).

The yarn cage conveyor equipment according to
claim 15 or 16, characterized in that, there are two
guide wheels; at least one part of the guide rail (400)
is clamped between the two guide wheels.

The yarn cage conveyor equipment according to
claim 11, characterized in that, the position detec-
tion unit is a magnescale.
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