EP 3 929 373 A1

(19) Europdisches

Patentamt

European
Patent Office
Office européen

des brevets

(11) EP 3 929 373 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
29.12.2021 Bulletin 2021/52

(21) Application number: 21178651.2

(22) Date of filing: 09.06.2021

(51) IntCl.:
EO4F 10/10 (2006.09)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 09.06.2020 CN 202010517040
(71) Applicant: Yotrio Group Co., Ltd.

Linhai City
Zhejiang 317004 (CN)

(72) Inventors:
* XIE, Jianqgiang
Linhai City Zhejiang, 317004 (CN)
* BO, Hong
Linhai City Zhejiang, 317004 (CN)

(74) Representative: Schulz Junghans
Patentanwilte PartGmbB
GroBRbeerenstraBe 71
10963 Berlin (DE)

(54) CANOPY WITH A CENTER-DRIVEN LONG LOUVER OPENING AND CLOSING STRUCTURE

(67)  Theinvention pertains to the field of outdoor sup-
plies and specifically relates to a tent with a center-driven
long louver canopy opening and closing structure. The
tent comprises a tent frame, a louver board set, linkage
bars, a louver transmission mechanism, a transmission
rod and a driving mechanism. The tent frame comprises
two first ring beams and a middle beam. The louver board
set comprises a set of louver boards arranged in a row.
Two ends of each louver board are mounted and fit with
the two first ring beams through first mounting compo-
nents. The middle part of each louver board is mounted
and fit with the middle beam through a set of provided
second mounting components. The mounting compo-
nents include louver board fixing seats and louver board
rotating parts. The beneficial effects of the invention are
as follows: the driving mechanism of the tent with a cent-
er-driven long louver canopy opening and closing struc-
ture is mounted on the middle beam and drives the louver
transmission mechanism on both sides through the a
transmission rod to realize the opening and closing of
the louver boards, which can avoid distortion of the louver
boards; the louver board fixing seats in the invention are
snap-fit and assembled with the first ring beams and the
middle beam, which simplifies the assembly method of
the louver boards and reduces labor costs and material
costs.

[Figure No.]  Fig. 1
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Description
TECHNICAL FIELD

[0001] The presentinvention pertains to the field of out-
door supplies and specifically relates to a tentwith a cent-
er-driven long louver canopy opening and closing struc-
ture.

BACKGROUND ART

[0002] Thelouverboards of the tents with alouver can-
opy on the present market are fixed by the following meth-
ods: In the first method, louver boards are assembled on
a rotating part, and the rotating part is mounted on the
inner side face of a ring beam of the tent by means of
hinge pin screws; in the second method, a small tube is
arranged on a louver board profile, one end of a hinge
pin is fit and assembled with the small tube and the other
end of the hinge pin is inserted into the inner side face
of a ring beam of the tent, or a fixing part is mounted on
the inner side face of the tent, and the hinge pin is fit and
assembled with this fixing part in a rotatable manner.
Such assembly methods all require perforating the inner
side face of the ring beam. As the tent canopy needs a
certain number of louver boards, a certain number of
holes need to be opened on the ring beam (the holes are
at the same spacing) and rivet nuts matched with the
hinge pin screws or fixing parts need to be assembled
on the holes. Such processes have the following defects:
1. The required production precision is high. For exam-
ple, if there are 30 holes and the error of the spacing
between the holes is 0.1 mm, the accumulated error of
the last hole will be 3 mm; 2. A rivet nut needs to be
assembled on each hole; the louver board rotating parts
or the fixing parts are assembled on the ring beam by
means of hinge pin screws or screws. This process is
tedious, resulting in a high labor cost; 3. After the product
has been used for a long time, the hinge pin screws are
at risk of falling off after the louver boards have rotated
many times, thereby affecting the normal use of the prod-
uct.

[0003] Next, for an existing tent with a louver canopy,
adriving mechanism is arranged on one side of the louver
boards in general, the end of each louver board adjacent
to a worm gear mechanism is relatively flat in a closed
state, while the closure at the other end relies on the drive
of the closure of the left end. Due to process limitations,
when the length of the pipe reaches a certain amount, it
is prone to distortions and other problems, thereby caus-
ing failure of complete closure of the right end of the lou-
ver board in a closed state and other functional failures.

SUMMARY OF THE INVENTION
[0004] In order to make up for the defects of the prior

art, the presentinvention provides the following technical
solution.
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[0005] A tent with a center-driven long louver canopy
opening and closing structure, wherein the tent compris-
es:

a tent frame, the tent frame comprising first ring
beams located on the left end and the right end of
the tent frame, respectively and a middle beam lo-
cated between the two first ring beams;

a louver board set, the louver board set comprising
a set of louver boards arranged in a row, two ends
of each louver board being mounted and fit with the
two first ring beams through a set of provided first
mounting components, the middle part of each lou-
ver board being mounted and fit with the middle
beam through a set of provided second mounting
components, the mounting components including
louver board fixing seats and louver board rotating
parts, one end of each louver board fixing seat being
snap-fitwith the corresponding firstring beam or mid-
dle beam, the other end being fit with a louver board
rotating partin an articulated manner, and the louver
board rotating part being snap-fit with the corre-
sponding louver board;

linkage bars, the linkage bars being articulated with
the louver board rotating parts, and used for driving
the louver boards to open and close through the
mounting components;

a louver transmission mechanism, the louver trans-
mission mechanism being used for driving the link-
age bars to move;

a transmission rod, the transmission rod being used
for driving the louver transmission mechanism to ro-
tate; and

a driving mechanism, the driving mechanism being
mounted and fit on the middle beam and used for
driving the transmission rod to rotate.

[0006] The tentwith a center-drivenlonglouver canopy
opening and closing structure, wherein one of the first
ring beams and the louver board fixing seats is provided
with slots, and the otheris provided with insertion portions
used for insertion fit with the corresponding slots.

[0007] The tentwith a center-drivenlonglouver canopy
opening and closing structure, wherein one of the middle
beam and the louver board fixing seats is provided with
slots, and the other is provided with insertion portions
used for insertion fit with the corresponding slots.

[0008] The tentwith a center-drivenlonglouver canopy
opening and closing structure, wherein a groove is ar-
ranged on one of the inner wall of each slot and the outer
wall of each insertion portion, and a back tooth used for
snap-fit with the groove is arranged on the other.

[0009] The tentwith a center-drivenlonglouver canopy



3 EP 3 929 373 A1 4

opening and closing structure, wherein each louver board
comprises a first buckle portion, and each louver board
rotating part comprises a second buckle portion used for
snap-fit with the first buckle portion of the corresponding
louver board.

[0010] Thetentwithacenter-drivenlonglouvercanopy
opening and closing structure, wherein the first buckle
portion comprises a buckle rib and a buckle insertion bar,
and the second buckle portion comprises abuckle groove
used for snap-fit with the buckle rib, and a buckle slot
used for insertion and snap-fit with the buckle insertion
bar.

[0011] Thetentwithacenter-drivenlonglouvercanopy
opening and closing structure, wherein the front end of
each louver board fixing seat s provided with a third buck-
le portion, the rear end is provided with a fourth buckle
portion, and adjacent louver board fixing seats are snap-
fit through the third buckle portion and the fourth buckle
portion.

[0012] Thetentwithacenter-drivenlonglouvercanopy
opening and closing structure, wherein the louver trans-
mission mechanism comprises a rotating part and a
transmission part, one end of the rotating part is in trans-
mission fit with the transmission rod, the other end is
articulated with the transmission part, and the transmis-
sion part is articulated with the linkage bars.

[0013] Thetentwithacenter-drivenlonglouvercanopy
opening and closing structure, wherein the driving mech-
anism is in transmission fit with a rotating shaft, each of
the two sides of the rotating shaft is in transmission and
insertion fit with a transmission rod, and the transmission
rod is in transmission and insertion fit with the corre-
sponding rotating part.

[0014] Thetentwithacenter-drivenlonglouver canopy
opening and closing structure, wherein a first through
hole for allowing the transmission rod or the rotating shaft
to pass through and a first notch for allowing the bottom
of the driving mechanism to be exposed are arranged on
the middle beam, a drainage channel is arranged on a
first ring beam, and a second through hole for allowing
the transmission rod to pass through and a second notch
for allowing the lower end of the rotating part to be ex-
posed are arranged on the drainage channel.

[0015] Compared with the prior art, the present inven-
tion has the following beneficial effects: the driving mech-
anism in the present invention is mounted on the middle
beam and drives the louver transmission mechanism on
the two sides by means of the transmission rod to open
and close the louver boards. As the driving mechanism
is on the middle beam, the errors and torsions after con-
duction to the two sides are similar, thereby achieving
synchronous motions on the two sides and avoiding dis-
tortion of the louver boards; in the present invention, the
louver board fixing seats are snap-fit and assembled with
the firstring beams and the middle beam, which simplifies
the assembly method of the louver boards and reduces
labor costs and material costs.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a structural schematic view of the present
invention;

Fig. 2 is an enlarged view of Area A in Fig. 1;
Fig. 3 is an enlarged view of Area B in Fig. 1;

Fig. 4 is a structural schematic view of the connection
among afirstringbeam, alouver transmission mech-
anism, a linkage bar and a transmission rod in the
present invention;

Fig. 5is a structural schematic view of the connection
among a louver transmission mechanism, a linkage
bar and a transmission rod in the present invention;

Fig. 6is a structural schematic view of the connection
among a middle beam, a driving mechanism, a ro-
tating shaft and a transmission rod in the present
invention;

Fig. 7 is a structural schematic view of the connection
among afirstringbeam, alouver transmission mech-
anism, a linkage bar, a louver board fixing seat, a
louver board rotating part and a transmission rod in
the present invention;

Fig. 8is a structural schematic view 1 of the connec-
tion between a first ring beam and a louver board
fixing seat in the present invention;

Fig. 9is a structural schematic view 2 of the connec-
tion between the first ring beam and the louver board
fixing seat in the present invention;

Fig. 10 is a structural schematic view 1 of the con-
nection between a middle beam and a louver board
fixing seat in the present invention;

Fig. 11 is a structural schematic view 2 of the con-
nection between the middle beam and the louver
board fixing seat in the present invention;

Fig. 12 is a structural schematic view of the connec-
tion among a first ring beam, a louver board fixing
seat, a louver board rotating part and a louver board
in the present invention;

Fig. 13 is a structural schematic view of the connec-
tionamong amiddle beam, alouver board fixing seat,
a louver board rotating part and a louver board in the
present invention;

Fig. 14 is a structural schematic view of a first ring
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beam in the present invention;

Fig. 15 is a structural schematic view of a middle
beam in the present invention;

Fig. 16 is a structural schematic view of the connec-
tion between a driving mechanism and a rotating
shaft in the present invention;

Fig. 17 is a structural schematic view of the connec-
tion between a louver transmission mechanism and
linkage bars in the present invention;

Fig. 18 is a structural schematic view of a transmis-
sion rod in the present invention;

Fig. 19 is a structural schematic view of a louver
board fixing seat in the present invention;

Fig. 20 is a structural schematic view of a louver
board rotating part in the present invention;

Fig. 21 is a structural schematic view of a louver
board in the present invention.

DETAILED DESCRIPTION

[0017] The present invention will be further illustrated
with reference to the accompanying drawings.

[0018] Fig.1toFig.21 show atentwith a center-driven
long louver canopy opening and closing structure, com-
prising:

a tent frame, the tent frame comprising first ring
beams 1 located on the left end and the right end of
the tent frame, respectively and a middle beam 2
located between the two first ring beams 1;

a louver board set, the louver board set comprising
a set of louver boards 8 arranged in a row, two ends
of each louver board 8 being mounted and fit with
the two first ring beams 1 through a set of provided
first mounting components, the middle part of each
louver board being mounted and fit with the middle
beam 2 through a set of provided second mounting
components, the mounting components including
louver board fixing seats 6 and louver board rotating
parts 7, one end of each louver board fixing seat 6
being snap-fit with the corresponding first ring beam
1 or middle beam 2, the other end being fit with a
louver board rotating part 7 in an articulated manner,
and the louver board rotating part 7 being snap-fit
with the corresponding louver board 8;

linkage bars 5c, the linkage bars 5c being articulated
with the louver board rotating parts 7 and used for
driving the louver boards 8 to open and close through
the mounting components;
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a louver transmission mechanism, the louver trans-
mission mechanism being used for driving the link-
age bars 5c to move;

a transmission rod 4, the transmission rod 4 being
used for driving the louver transmission mechanism
to rotate; and

a driving mechanism 3, the driving mechanism 3 be-
ing mounted and fit on the middle beam 2 and used
for driving the transmission rod 4 to rotate.

[0019] Inthe foregoing structure, the tent frame further
comprises four columns 9 and two second ring beams
10, which form a square structure with the firstring beams
1. The middle beam 2 is fixed between the two second
ring beams 10. The linkage bars 5c are arranged on the
two first ring beams 1 and the middle beam 2, but only
the linkage bars 5¢ on the first ring beams 1 are fit and
used in cooperation with together with the louver trans-
mission mechanism. Nevertheless, if needed, corre-
sponding louver transmission mechanisms can be added
for the linkage bars 5c on the middle beam 2.

[0020] As an optimization, one of the first ring beams
1 and the louver board fixing seats 6 is provided with
slots, and the other is provided with insertion portions 6a
used for insertion and snap-fit with the corresponding
slots. In actual implementation, slots are arranged on the
first ring beams 1—the slots are ring beam slots 1a—and
insertion portions 6a are arranged on the louver board
fixing seats 6.

[0021] As an optimization, one of the middle beam 2
and the louver board fixing seats 6 is provided with slots,
and the other is provided with insertion portions 6a used
for insertion and snap-fit with the corresponding slots.
During specific implementation, slots are arranged on
the middle beam 2—the slots are middle beam slots
2b—and insertion portions 6a are arranged on the louver
board fixing seats 6.

[0022] In the foregoing structure, a groove is arranged
on one of the inner wall of each slot and the outer wall
of each insertion portion 6a, and a back tooth 6aa used
for snap-fit with the groove is arranged on the other. In
actual implementation, back teeth 6aa are arranged on
the two outer side walls of the insertion portions 6a, ring
beam grooves 1aa are arranged on the two inner side
walls of the ring beam slots 1a, and middle beam grooves
2ba are arranged on the two inner side walls of the middle
beam slots 2b.

[0023] As an optimization, each louver board 8 com-
prises a first buckle portion, and each louver board ro-
tating part 7 comprises a second buckle portion used for
snap-fit with the first buckle portion of the corresponding
louver board 8.

[0024] In the foregoing structure, the first buckle por-
tion comprises a buckle rib 8a and a buckle insertion bar
8b arranged on the two sides of the louver board 8, and
the second buckle portion comprises a buckle groove 7b
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used for snap-fit with the buckle rib 8a and a buckle slot
7d used forinsertion and snap-fit with the buckle insertion
bar 8b. The buckle groove 7b and the buckle slot 7d are
arranged on the two sides of the louver board rotating
part 7, and the buckle slot 7d has certain resilience and
can clamp the buckle insertion bar 8b through interfer-
ence fit.

[0025] As an optimization, the front end of each louver
board fixing seat 6 is provided with a third buckle portion
6c¢, the rear end is provided with a fourth buckle portion
6d, and adjacent louver board fixing seats 6 are snap-fit
through the third buckle portion 6¢ and the fourth buckle
portion 6d. During specific implementation, the third
buckle portion 6¢ is an L-shaped bar, the fourth buckle
portion 6d is an L-shaped slot in a corresponding shape,
and adjacent louver board fixing seats 6 are snap-fit
through the L-shaped bars and the L-shaped slots. This
structure can make the mounting of the louver board fix-
ing seats 6 even firmer.

[0026] As an optimization, the louver transmission
mechanism comprises a rotating part 5a and a transmis-
sion part 5b, one end of the rotating part 5a is in trans-
mission fit with the transmission rod 4, the other end is
articulated with the transmission part 5b, and the trans-
mission part 5b is articulated with the linkage bars 5c.
[0027] In the foregoing structure, the driving mecha-
nism 3 is in transmission fit with a rotating shaft 3a, each
of the two sides of the rotating shaft 3a is in transmission
and insertion fit with a transmission rod 4, and the trans-
mission rod 4 is in transmission and insertion fit with the
corresponding rotating part 5a. During specific imple-
mentation, the driving mechanism 3 is normally a worm
and gear mechanism and is in transmission fit with the
rotating shaft 3a in a known manner. The cross section
of the rotating shaft 3a is rectangular, the transmission
rod 4 has a rectangular hole 4a corresponding thereto,
the rotating shaft 3a is in insertion fit with the rectangular
hole 4a, and the rotating shaft 3a and the transmission
rod 4 transfer power through matched shapes. The ex-
terior of the transmission rod 4 adopts an irregularly
shaped structure similar to a spline, the rotating part 5a
is in insertion fit with an irregularly shaped hole 5aa cor-
responding thereto, the transmission rod 4 is in insertion
fit with the irregularly shaped hole 5aa, and the transmis-
sion rod 4 and the rotating part 5a transfer power through
matched shapes.

[0028] In the foregoing structure, a first through hole
2afor allowing the transmission rod 4 or the rotating shaft
3a to pass through and a first notch 2c for allowing the
bottom of the driving mechanism 3 to be exposed are
arranged on the middle beam 2.

[0029] In the foregoing structure, a drainage channel
1b is arranged on a first ring beam 1, and a second
through hole 1ba for allowing the transmission rod 4 to
pass through and a second notch 1bb for allowing the
lower end of the rotating part 5a to be exposed are ar-
ranged on the drainage channel 1b.

[0030] Further, the louver board fixing seats 6 are fur-
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ther provided with rotation support portions 6b, a set of
first articulating portions 5ca are arranged along the
length direction of the linkage bars 5c, and the louver
board rotating parts 7 comprise second articulating por-
tion parts 7a used for articulating the rotation support
portions 6b, as well as second articulating portions 7c
used for articulating the first articulating portions 5ca.
[0031] During work, the driving mechanism 3 drives
the rotating shaft 3a to rotate, the rotating shaft 3a drives
the transmission rod 4 to rotate, the transmission rod 4
drives the louver transmission mechanism to rotate, the
louver transmission mechanism drives the linkage bars
5c to move, the linkage bars 5c drive the louver board
rotating parts 7 to rotate with the louver board fixing seats
6 as fulcrums, and the louver board rotating parts 7 drive
the louver boards 8 to flip to achieve the opening and
closure of the louver boards 8.

[0032] The present invention has the following fea-
tures:

1) The driving mechanism is mounted on the middle
beam, synchronously drives the two ends of the lou-
ver boards to realize complete closure of the louver,
makes the power transfer more balanced and can
avoid distortion of the louver boards;

2) The louver board fixing seats are fixed on the first
ring beams and the middle beam in a buckle manner,
and meanwhile, the louver boards are also mounted
on thelouver board rotating parts in abuckle manner.
This buckle structure can make the assembly of the
tent with a center-driven long louver canopy opening
and closing structure more convenient. During trans-
portation, the mounting components and the louver
boards can be disassembled. After the customer re-
ceives them, the customer can assemble them easily
without assistance.

[0033] Further description on feature 1): It is designed
that the driving mechanism is mounted on the middle
beam and drives the louver transmission mechanism on
the two sides by means of the transmission rod to open
and close the louver boards. As the driving mechanism
is on the middle beam, the errors and torsions after con-
duction to the two sides are similar, thereby achieving
synchronous motions on the two sides.

[0034] Further description on feature 2): It is designed
that the louver board fixing seats are snap-fit and assem-
bled with the first ring beams and the middle beam, which
simplifies the assembly method of the louver boards, and
reduces labor costs and material costs.

[0035] Lastly, it should be noted that the foregoing em-
bodiments are intended to describe and not to limit the
technical solutions of the present invention. Although the
present invention has been elaborated by referring to the
foregoing embodiments, those of ordinary skills in the art
should understand that can they still modify the technical
solutions of the foregoing embodiments, or equivalently
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replace some or all of the technical features therein, and
such modifications or replacements will not result in es-
sential departure of the corresponding technical solu-
tions from the scope of the technical solutions of the em-
bodiments of the present invention.

Claims

1. Atentwith a center-driven long louver canopy open-
ing and closing structure, wherein the tent compris-
es:

a tent frame, the tent frame comprising first ring
beams (1) located on the left end and the right
end of the tent frame, respectively and a middle
beam (2) located between the two first ring
beams (1);

a louver board set, the louver board set com-
prising a set of louver boards (8) arranged in a
row, two ends of each louver board (8) being
mounted and fit with the two first ring beams (1)
through a set of provided first mounting compo-
nents, the middle part of the each louver board
being mounted and fit with the middle beam (2)
through a set of provided second mounting com-
ponents, the mounting components including
louver board fixing seats (6) and louver board
rotating parts (7), one end of each louver board
fixing seat (6) being snap-fitwith the correspond-
ing first ring beam (1) or middle beam (2), the
other end being fit with a louver board rotating
part (7) in an articulated manner, and the louver
board rotating parts (7) being snap-fit with the
corresponding louver boards (8);

linkage bars (5c¢), the linkage bars (5¢) being
articulated with the louver board rotating parts
(7) and used for driving the louver boards (8) to
open and close through the mounting compo-
nents;

a louver transmission mechanism, the louver
transmission mechanism being used for driving
the linkage bars (5¢) to move;

a transmission rod (4), the transmission rod (4)
being used for driving the louver transmission
mechanism to rotate; and

adriving mechanism (3), the driving mechanism
(3) being mounted and fit on the middle beam
(2) and used for driving the transmission rod (4)
to rotate.

2. The tent with a center-driven long louver canopy
opening and closing structure according to claim 1,
wherein one of the firstring beams (1) and the louver
board fixing seats (6) is provided with slots, and the
other is provided with insertion portions (6a) used
for insertion fit with the corresponding slots.
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3.

The tent with a center-driven long louver canopy
opening and closing structure according to claim 1,
wherein one of the middle beam (2) and the louver
board fixing seats (6) is provided with slots, and the
other is provided with insertion portions (6a) used
for insertion fit with the corresponding slots.

The tent with a center-driven long louver canopy
opening and closing structure according to claim 2
or 3, wherein a groove is arranged on one of the
inner wall of each slot and the outer wall of each
insertion portion (6a), and a back tooth (6aa) used
for snap-fit with the groove is arranged on the other.

The tent with a center-driven long louver canopy
opening and closing structure according to claim 1,
wherein each louverboard (8) comprises afirst buck-
le portion, and each louver board rotating part (7)
comprises a second buckle portion used for snap-fit
with the first buckle portion of the corresponding lou-
ver board (8).

The tent with a center-driven long louver canopy
opening and closing structure according to claim 5,
wherein the first buckle portion comprises a buckle
rib (8a) and a buckle insertion bar (8b), and the sec-
ond buckle portion comprises a buckle groove (7b)
used for snap-fit with the buckle rib (8a) and a buckle
slot (7d) used for insertion and snap-fit with the buck-
le insertion bar (8b).

The tent with a center-driven long louver canopy
opening and closing structure according to claim 1,
2, 3, 5 or 6, wherein the front end of each louver
board fixing seat (6) is provided with a third buckle
portion (6¢), the rear end is provided with a fourth
buckle portion (6d), and adjacent louver board fixing
seats (6) are snap-fit through the third buckle portion
(6¢) and the fourth buckle portion (6d).

The tent with a center-driven long louver canopy
opening and closing structure according to claim 1,
2, 3, 5 or 6, wherein the louver transmission mech-
anism comprises a rotating part (5a) and a transmis-
sion part (5b), one end of the rotating part (5a) is in
transmission fit with the transmission rod (4), the oth-
er end is articulated with the transmission part (5b),
and the transmission part (5b) is articulated with the
linkage bars (5c).

The tent with a center-driven long louver canopy
opening and closing structure according to claim 8,
wherein the driving mechanism (3) is in transmission
fit with a rotating shaft (3a), each of the two sides of
the rotating shaft(3a) is in transmission and insertion
fit with a transmission rod (4), and the transmission
rod (4) is in transmission and insertion fit with the
corresponding rotating part (5a).
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10. The tent with a center-driven long louver canopy
opening and closing structure according to claim 9,
wherein a first through hole (2a) for allowing the
transmission rod (4) or the rotating shaft (3a) to pass
through and a first notch (2c) for allowing the bottom
of the driving mechanism (3) to be exposed are ar-
ranged on the middle beam (2), a drainage channel
(1b)is arranged on afirstringbeam (1), and a second
through hole (1ba) for allowing the transmission rod
(4) to pass through and a second notch (1bb) for
allowing the lower end of the rotating part (5a) to be
exposed are arranged on the drainage channel (1b).
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[Figure No.]  Fig. 2
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[Figure No.] Fig. 3
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[Figure No.] Fig. 6
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[Figure No.] Fig. 7
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