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(57)  Providedinthe presentinvention is an automatic
folding-plate device of a roof tent, the automatic folding-
plate device comprising a first bottom frame, a top frame,
first scissor-type lifting supports, folding plates, driving
devices, pull ropes and torsion springs, wherein the
folding plates are rotatably connected to the sides of
the first bottom frame; the first scissor-type lifting sup-
ports are arranged between the first bottom frame and the
top frame; in each first scissor-type lifting support, the
upper end of a first scissor arm and the lower end of a
second scissor arm are sliding ends located on the same
side, and the two sliding ends are slidingly arranged on
the top frame and the first bottom frame, respectively;
each driving device is connected to at least one of the
scissor arms to drive the two scissor arms to rotatably
open and close around a cross pivot joint; the torsion
springs are arranged between each folding plate and the
first bottom frame; and one end of each pull rope is
connected to a sliding end, and the other end of same
is connected to a folding plate. In the present invention,
by means of the cooperation of pull force of the pull ropes
and torsion force of the torsion springs, the folding plates
are linked to automatically fold and unfold during the
lifting and unfolding and folding of a tent, such that the
automatic folding-plate device is convenient to use and is
time-saving and laborsaving. In addition, the structure of
the automatic folding-plate device is simple and stable.
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Description
TECHNICAL FIELD

[0001] The present application relates to the technical
field of rooftents, and in particular to an automatic folding-
plate device of a roof tent.

BACKGROUND

[0002] Inrecentyears, camping in the wild has gradu-
ally become one of indispensable recreational activities
for the people. A road trip is the most popular and con-
venient way of travel for the people when going camping
in the wild. People usually carry tents and camping
goods, thus the portability of the tents is getting more
and more attention from consumers.

[0003] Nowadays, there are some folding tents with
different functions on the market, some of which are
folding tents installed on a roof or a rear bucket of a
vehicle. When the folding tents are used, the folding tents
only need to be unfolded vertically upward. A first bottom
frame of an existing roof tent has a limited space, and a
folding plate is generally arranged on a side portion of the
first bottom frame. The folding plate, also called a side
plate or a bed plate, is arranged to increase a usable area
of the tent when it is unfolded. The folding plate is also
mostly in a form of a foldable structure. As disclosed in
patent CN218623632U, an existing folding plate is gen-
erally rotatable manually. After a tent is unfolded, the
folding plate is manually rotatable to extend outside a
bottom frame to allow the folding plate to be unfolded.
Before the tentis folded, the folding plate is rotatable to be
folded above the bottom frame to allow the folding plate to
be folded.

[0004] Therefore, the existing folding plate usually re-
quires a user to manually rotate the folding plate to allow
the folding plate to be unfolded and folded. An unfolding
and folding action of the folding plate and an unfolding
and folding action of the tent need to be carried out
separately and cannot be completed simultaneously.
This operation method not only takes time and effort,
but also increases the difficulty of use for the user, and
has a low degree of automation, which cannot meet the
user’s needs for a convenient and efficient use experi-
ence.

SUMMARY
Technical problems

[0005] Anobjectofthe presentapplication is to provide
an automatic folding-plate device of a roof tent, which
allows a folding plate to be automatically unfolded and
folded when a tentis raised to be unfolded and lowered to
be folded. In this way, the use is facilitated, the time and
effort are saved, and the structure is simple and stable.
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Technical solutions

[0006] In order to achieve the above object, the solu-
tion of the present application is to provide an automatic
folding-plate device of a roof tent, which includes a first
bottom frame, a top frame, at least one first scissor-type
lifting frame, at least one folding plate, a driving device, at
least one pull rope, and a torsion spring.

[0007] The at least one folding plate is rotatably con-
nected to at least one side portion of the first bottom
frame, and is rotatable to be folded above the first bottom
frame or is rotatable to extend outside the first bottom
frame. The first scissor-type lifting frame is arranged
between the first bottom frame and the top frame, to drive
the top frame to be lowered to cover the folding plate and
the first bottom frame, or to be raised away from the
folding plate and the first bottom frame.

[0008] Thefirstscissor-type lifting frame includes afirst
branch and a second branch that are cross-hinged to
each other. A lower end of the first branch and an upper
end of the second branch are two fixed ends located at a
same side. An upper end of the first branch and the upper
end of the second branch is pivotally connected to the top
frame, and the lower end of the first branch and a lower
end ofthe second branch is pivotally connected to the first
bottom frame. The upper end of the first branch and the
lower end of the second branch are two sliding ends
located at a same side. One of the two sliding ends is
slidably arranged on the top frame, and another one of
the two sliding ends is slidably arranged on the first
bottom frame. The driving device is connected to at least
one of the first branch and the second branch to drive the
first branch and the second branch to be rotatably un-
folded and folded around a cross-hinged connection of
the first branch and the second branch.

[0009] The torsion spring is arranged between the
folding plate and the first bottom frame. One end of the
pull rope is connected to a respective one of the two
sliding ends, and another end of the pull rope is con-
nected to the folding plate. When the driving device drives
the top frame to be lowered, the respective one of the two
sliding ends slides to tighten the pull rope, and the pull
rope pulls the folding plate to allow the folding plate to be
rotated and folded above the first bottom frame. When the
driving device drives the top frame to be raised, the
respective one of the two sliding ends slides in a reverse
direction to relax the pull rope, and a torsion force of the
torsion spring drives the folding plate to tighten the pull
rope and allows the folding plate to be rotated and extend
outside the first bottom frame.

[0010] Further, arespective one of the two fixed ends is
positioned between the respective one of the two sliding
ends and the folding plate. A pulley block is arranged on
the respective one of the two fixed ends, and a middle part
of the pull rope cooperates with the pulley block.

[0011] Further, the pulleyblockincludes apulley seat, a
first pulley and a second pulley. The pulley seat is fixed to
the respective one of two fixed ends. The first pulley and
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the second pulley are arranged on the pulley seat in an
upper and lower arrangement manner. The middle part of
the pull rope is arranged between the first pulley and the
second pulley and cooperates with the first pulley and the
second pulley. A height of the one end of the pull rope is
flush with a height of the pulley seat.

[0012] Further, the one end of the pull rope is con-
nected to an inner side of the lower end of the second
branch, and the another end of the pull rope is connected
to a middle part of an outer side of the folding plate. The
pulley block is arranged at an inner side of the lower end
of the first branch.

[0013] Further, the automatic folding-plate device of
the roof tent includes two folding plates. One of the two
folding plates is rotatably connected to a left side portion
of the first bottom frame, and another one of the two
folding plates is rotatably connected to a right side portion
of the first bottom frame. The automatic folding-plate
device of the roof tentincludes two first scissor-type lifting
frames. One of the two first scissor-type lifting frames is
located at a front side of the first bottom frame, and
located in one end position at the front side of the first
bottom frame. Another one of the two first scissor-type
lifting frames is located at a rear side of the first bottom
frame, and located in another end position different from
the one end position at the rear side of the first bottom
frame.

[0014] Further, the automatic folding-plate device of
the roof tent further includes a second bottom frame and
at least one second scissor-type lifting frame. The sec-
ond bottom frame is arranged below the first bottom
frame, and the second bottom frame is installed on a
vehicle. The second scissor-type lifting frame is arranged
between the second bottom frame and the first bottom
frame. A structure of the second scissor-type lifting frame
is the same as a structure of the first scissor-type lifting
frame. The second scissor-type lifting frame includes a
first branch and a second branch that are cross-hinged to
each other. An upper end of the first branch and an upper
end of the second branch of the second scissor-type
lifting frame are pivotally connected to the first bottom
frame, and alower end of the first branch and a lower end
of the second branch of the second scissor-type lifting
frame are pivotally connected to the second bottom
frame. The upper end of the first branch and the lower
end of the second branch are two slidingends located ata
same side. One of the two sliding ends is slidably ar-
ranged on the first bottom frame, and another one of the
two sliding ends is slidably arranged on the second
bottom frame. The first branch and the second branch
rotatably unfolded and folded around a cross-hinged
connection of the first branch and the second branch.
The lower end of the first branch of the first scissor-type
lifting frame and the upper end of the second branch of
the second scissor-type lifting frame are coaxially and
pivotally connected to and fixedly arranged on the first
bottom frame, and are two fixed ends. The lower end of
the second branch of the first scissor-type lifting frame
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and the upper end of the first branch of the second
scissor-type lifting frame are coaxially and pivotally con-
nected to and slidably arranged on the first bottom frame,
and are two sliding ends. One first scissor-type lifting
frame and one second scissor-type lifting frame are
provided as one group of scissor-type lifting frames.
The roof tent is provided with two groups of scissor-type
lifting frames. Another one group of the two groups of
scissor-type lifting frames is symmetrically arranged at
another side of the first bottom frame with respect to the
one group of scissor-type lifting frames.

[0015] Further, the two groups of scissor-type lifting
frames are arranged at same end positions at a front side
and a rear side of the first bottom frame. The automatic
folding-plate device of the roof tent includes two folding
plates. One of the two folding plates is rotatably con-
nected to one side of the first bottom frame, and another
one of the two folding plates is rotatably connected to
another side of the first bottom frame. One folding plate
located at one side close to the two groups of scissor-type
lifting frames is connected to a respective one of the two
sliding ends of one first scissor-type lifting frame by a first
pull rope.

[0016] Another folding plate located at another side
away from the two groups of scissor-type lifting frames is
connected to a respective one of the two sliding ends of
another first scissor-type lifting frame by a second pull
rope. A third pulley is arranged at a side of the first bottom
frame in a position near a respective one of the two fixed
ends of the another first scissor-type lifting frame. One
end of the second pull rope is connected to the another
folding plate, and another end of the second pull rope is
connected to the respective one of the two sliding ends of
the another first scissor-type lifting frame by winding
around the third pulley.

[0017] Further, a pulley block is arranged on a respec-
tive one of the two fixed ends of the one first scissor-type
lifting frame connected to the first pull rope, and a middle
part of the first pull rope cooperates with the pulley block.
A fourth pulley is arranged on the respective one of the
two sliding ends of the another first scissor-type lifting
frame connected to the second pull rope, and arranged
above the second pull rope. A middle part of the second
pull rope sequentially cooperates with the fourth pulley
and the third pulley.

[0018] Further, a synchronous rod is arranged be-
tween the two groups of scissor-type lifting frames.
Two ends of the synchronous rod are fixedly connected
to the sliding ends symmetrically arranged at the front
side and the rear side of the first bottom frame. The two
groups of scissor-type lifting frames are linked to be
unfolded and folded through the synchronous rod.
[0019] Further, a plurality of rotation components are
arranged at a rotation connection of the folding plate and
the first bottom frame. Each rotation component includes
two L-shaped connecting members and a pivot shaft.
One of two ends of one of the two L-shaped connecting
members is fixed to the folding plate, one of two ends of
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another one of the two L-shaped connecting members is
fixed to the first bottom frame, and another one of the two
ends of one of the two L-shaped connecting members
and another one of the two ends of another one of the two
L-shaped connecting members are pivoted together
through the pivot shaft to form a herringbone structure.
The torsion springis arranged around the pivot shaft. One
of two ends of the torsion spring is fixed to the folding
plate, and another one of the two ends of the torsion
spring is fixed to the first bottom frame.

Beneficial effects

[0020] After adopting the above technical solutions,
the present application has the following beneficial ef-
fects.

[0021] In the present application, a torsion spring is
arranged between a folding plate and a first bottom
frame, an original state of the torsion spring is a stretched
state to allow the folding plate to be kept in an unfolded
state where the folding plate extends outside the first
bottom frame, and a respective one of two sliding ends
and the folding plate are connected to each other by a pull
rope. In this way, the folding plate and a top frame are
linked together. A linkage process is as follows. When a
driving device drives the top frame to be lowered, each of
the two sliding ends will slide away from a respective one
of two fixed ends until a roof tent is folded. In this process,
the respective one of the two sliding ends will tighten the
pull rope, and the pull rope will drive the folding plate to
rotate until the folding plate is folded above the first
bottom frame. At this time, the torsion spring is com-
pressed to store a torsion force. When the driving device
drives the top frame to be raised, each of the two sliding
ends will slide close to a respective one of the two fixed
ends in areverse direction. At this time, the torsion spring
is released. The folding plate is pushed to rotate by a
torsion return of the torsion spring, the pull rope is tigh-
tened by the folding plate, and a traction force of the pull
rope will allow the folding plate to be rotated slowly until
the folding plate extends outside the first bottom frame.
Thus, the present application has the following advan-
tages.

1. In the present application, the structure of the pull
rope and the torsion spring is specially designed, to
skillfully realize a synchronous action of driving the
folding plate to be unfolded and folded when the tent
is raised and lowered. When the top frame needs to
be raised or lowered, a user only needs to operate
one driving device to allow the folding plate and the
top frame to move simultaneously. In this way, the
complexity of operation and required time are re-
duced, the use is facilitated, and the time and effort
are saved, which meets the user’s needs for a con-
venient and efficient use experience.

2. If manual rotation of the folding plate or direct
rotation of the folding plate by the pull rope are

10

15

20

25

30

35

40

45

50

55

adopted, the folding plate willimmediately rotate into
place to make the folding plate to hit the first bottom
frame, which causes noise generation as well as
damage to the first bottom frame and the folding
plate. In the present application, by the cooperation
of the traction force of the pull rope and the torsion
force of the torsion spring, the folding plate will slowly
rotate until the folding plate is folded and unfolded,
without immediately rotating into place. In this way,
no noise is generated, the first bottom frame and the
folding plate are not easily damaged, and the service
life is long.

3. Inthe present application, raising and lowering the
folding plate and the tent in a linked manner can be
realized using only the pull rope and the torsion
spring. Compared with other designs adopting com-
plex structures such as connecting rod articulation
and rack transmission, the present application has a
simpler structure, a small occupied space, alow cost,
and a good stability of the whole structure, which
meets the market demand.

4. The original state of the torsion spring allows the
folding plate to be kept in the unfolded state where
the folding plate extends outside the first bottom
frame. Without a sufficient driving force, the folding
plate will not rotate easily. This design can prevent
children or pets from being accidentally caught be-
tween the first bottom frame and the folding plate,
which improves the safety of use.

5. The design of the pull rope and the torsion spring
also has highly interchangeability and adjustability,
and can adapt to the use needs of tents with different
specifications and sizes.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

FIG. 1is a perspective view of a tent according to an
embodiment of the present application in an un-
folded state.

FIG. 2 is a partially enlarged view at a portion A of
FIG. 1.

FIG. 3 is a schematic diagram illustrating a coopera-
tion of a pulley seat and a pull rope according to an
embodiment of the present application.

FIG. 4 is a partially enlarged view at a portion B of
FIG. 1.

FIG. 5 is a front view of a tent according to an
embodiment of the present application in an un-
folded state.

FIG. 6 is a first schematic diagram of an unfolding
and folding process of a tent according to an embo-
diment of the present application.

FIG. 7 is a second schematic diagram of an unfolding
and folding process of a tent according to an embo-
diment of the present application.

FIG. 8 is a third schematic diagram of an unfolding
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and folding process of a tent according to an embo-
diment of the present application.

FIG. 9 is a schematic diagram of a tent according to
an embodiment of the present application in a fully
folded state.

FIG. 10 is a first perspective view of a tent according
to another embodiment of the present application in
an unfolded state.

FIG. 11 is a second perspective view of a tent ac-
cording to another embodiment of the present appli-
cation in an unfolded state.

FIG. 12is a third perspective view of a tent according
to another embodiment of the present application in
an unfolded state.

FIG. 13 is a partially enlarged view at a portion C of
FIG. 12.

FIG. 14 is a front view of a tent according to another
embodiment of the present application in an un-
folded state.

FIG. 15 is a schematic diagram of an unfolding and
folding process of a tent according to another embo-
diment of the present application.

FIG. 16 is a schematic diagram of a tent according to
another embodiment of the present application in a
fully folded state.

List of reference symbols

[0023] 1. first bottom frame; 11. slide rail; 12. second
bottom frame; 2. top frame; 3. first scissor-type lifting
frame; 31. first branch; 32. second branch; 33. sliding
end; 34. fixed end; 35. second scissor-type lifting frame;
4. pulley block; 41. pulley seat; 42. first pulley; 43. second
pulley; 44. third pulley; 45. fourth pulley; 5. folding plate;
6. driving device; 61. lead screw; 62. motor; 63. lead
screw nut; 7. pull rope; 71. first pull rope; 72. second pull
rope; 8. torsion spring; 9. rotation component; 91. L-
shaped connecting member; 92. pivot shaft; 10. synchro-
nous rod.

DETAILED DESCRIPTION

[0024] The present application will be described in
detail below in combination with the drawings and the
specific embodiments.

[0025] As shown in FIG. 1 to FIG. 16, the present
application provides an automatic folding-plate device
of a roof tent, which includes a first bottom frame 1, a top
frame 2, at least one first scissor-type lifting frame 3, at
least one folding plate 5, a driving device 6, at least one
pull rope 7, and a torsion spring 8.

[0026] Referring emphatically to FIG. 1 and FIG. 2, the
at least one folding plate 5 is rotatably connected to at
least one side portion of the first bottom frame 1. A
plurality of rotation components 9 are arranged at a
rotation connection of the folding plate 5 and the first
bottom frame 1. Each rotation component 9 preferably
includes two L-shaped connecting members 91 and a

10

15

20

25

30

35

40

45

50

55

pivot shaft 92. One of two ends of one of the two L-shaped
connecting members 91 is fixed to the folding plate 5, one
of two ends of another one of the two L-shaped connect-
ing members 91 is fixed to the first bottom frame 1, and
another one of the two ends of one of the two L-shaped
connecting members 91 and another one of the two ends
of another one of the two L-shaped connecting members
91 are pivoted together through the pivot shaft 92 to form
a herringbone structure. The herringbone structure is
simple and portable. The folding plate 5 is rotatable more
easily without jamming. Specifically, the folding plate 5 is
rotatable to be folded above the first bottom frame 1 or is
rotatable to extend outside the first bottom frame 1. In
addition, the torsion spring 8 is arranged around the pivot
shaft 92, one of two ends of the torsion spring 8 is fixed to
the folding plate 5, and another one of the two ends of the
torsion spring 8 is fixed to the first bottom frame 1. An
original state of the torsion spring 8 is a stretched state to
allow the folding plate 5 to be kept in an unfolded state
where the folding plate 5 extends outside the first bottom
frame 1. Without a sufficient driving force, the folding
plate 5 will not rotate easily. This design can prevent
children or pets from being accidentally caught between
the first bottom frame 1 and the folding plate 5, which
improves the safety of use.

[0027] The first scissor-type lifting frame 3 is arranged
between the first bottom frame 1 and the top frame 2, to
drive the top frame 2 to be lowered to cover the folding
plate 5 and the first bottom frame 1, or to be raised away
from the folding plate 5 and the first bottom frame 1.
Specifically, the first scissor-type lifting frame 3 includes
a first branch 31 and a second branch 32 that are cross-
hinged to each other in a middle part. An upper end of the
first branch 31 and an upper end of the second branch 32
is pivotally connected to the top frame 2, and a lower end
of the first branch 31 and a lower end of the second
branch 32 is pivotally connected to the first bottom frame
1. The upper end of the first branch 31 and the lower end
ofthe second branch 32 are two sliding ends 33 located at
a same side. One of the two sliding ends 33 is slidably
arranged on the top frame 2, and another one of the two
sliding ends 33 is slidably arranged on the first bottom
frame 1. Thatis, the two sliding ends 33 are symmetrically
arranged up and down. The lower end of the first branch
31 and the upper end of the second branch 32 are two
fixed ends 34 located at a same side, and the two fixed
ends 34 are also symmetrically arranged up and down.
Herein, the upper end of the first branch 31 refers to a
portion thereof between an upper end surface of the first
branch 31 and a cross-hinged connection of the first
branch 31 and the second branch 32, and the lower
end of the first branch 31 refers to a portion thereof
between a lower end surface of the first branch 31 and
the cross-hinged connection. The upper end of the sec-
ond branch 32 refers to a portion thereof between an
upper end surface of the second branch 32 and the cross-
hinged connection, and the lower end of the second
branch 32 refers to a portion thereof between a lower
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end surface of the second branch 32 and the cross-
hinged connection. The driving device 6 is connected
to at least one of the first branch 31 and the second
branch 32 to drive the first branch 31 and the second
branch 32 to be rotatably unfolded and folded around the
cross-hinged connection of the first branch 31 and the
second branch 32. Specifically, as shown in FIG. 6 to FIG.
9, when each of the two sliding ends 33 slides away from
a respective one of the two fixed ends 34 located on the
first bottom frame 1 and the top frame 2, the first branch
31 and the second branch 32 rotate. The upper end of the
first branch 31 is lowered close to the lower end of the
second branch 32, and the upper end of the second
branch 32 is lowered close to the lower end of the first
branch 31, thereby driving the top frame 2 to be lowered
until the top frame 2 completely covers the first bottom
frame 1 and the folding plate 5. On the contrary, when
each of the two sliding ends 33 slides close to a respec-
tive one of the two fixed ends 34 located on the first
bottom frame 1 and the top frame 2, the first branch 31
and the second branch 32 rotate in a reverse direction
and return to the original position, thereby driving the top
frame 2 to be raised and unfolded.

[0028] A key aspect of the present application lies in
the arrangement of the pull rope 7 and the torsion spring
8. The torsion spring 8 is arranged between the folding
plate 5 and the first bottom frame 1, and as described
above, the torsion spring 8 can be arranged around the
pivot shaft 92. One end of the pull rope 7 is connected to a
respective one of the two sliding ends 33, and another
end of the pull rope 7 is connected to the folding plate 5.
Each of the two fixed ends 34 is positioned between the
respective one of the two sliding ends 33 and the folding
plate 5. In the present application, the folding plate 5 and
the top frame 2 are raised and lowered in a linked manner
by the cooperation of the pull rope 7 and the torsion spring
8, and a specific linkage process is as follows.

[0029] As shown in FIG. 6 to FIG. 9, when the driving
device 6 drives the top frame 2 to be lowered, each of the
two sliding ends 33 slides away from a respective one of
the two fixed ends 34 located on the first bottom frame 1
and the top frame 2, that is, the respective one of the two
sliding ends 33 moves away from the folding plate 5, until
the roof tent is folded. In this process, the respective one
of the two sliding ends 33 will tighten the pull rope 7, and
the pull rope 7 will drive the folding plate 5 to rotate until
the folding plate 5 is folded above the first bottom frame 1.
At this time, the torsion spring 8 is compressed to store a
torsion force. When the driving device 6 drives the top
frame 2 to be raised, the two sliding ends 33 will slide
gradually close to the folding plate 5 in a reverse direc-
tion. At this time, the torsion spring 8 is released. The
folding plate 5 is pushed to rotate by a torsion return of the
torsion spring 8, the pull rope 7 is tightened by the folding
plate 5, and a traction force of the pull rope 7 will allow the
folding plate 5 to be rotated slowly until the folding plate 5
extends outside the first bottom frame 1.

[0030] Thus,inthe presentapplication, the structure of
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the pull rope 7 and the torsion spring 8 is specially
designed, to skillfully realize a synchronous action of
driving the folding plate 5 to be unfolded and folded when
the tent is raised and lowered. When the top frame 2
needs to be raised or lowered, a user only needs to
operate one driving device 6 to allow the folding plate
5 and the top frame 2 to move simultaneously. In this way,
the complexity of operation and required time are re-
duced, the use is facilitated, and the time and effort are
saved, which meets the user’s needs for a convenient
and efficient use experience. In addition, compared with
other designs adopting complex structures such as con-
necting rod articulation and rack transmission, the pre-
sent application has a simpler structure, a small occupied
space, a low cost, and a good stability of the whole
structure, which meets the market demand.

[0031] As a preferred solution, as shown in FIG. 2 and
FIG. 3, a pulley block 4 is arranged on the respective one
ofthe two fixed ends 34 between the respective one of the
two sliding ends 33 and the folding plate 5, and a middle
part of the pull rope 7 cooperates with the pulley block 4.
The pull rope 7 is preferably a steel wire rope, and the
steel wire rope cooperates with the pulley block 4 to form
a steel wire rope pulley mechanism. In this way, the
friction coefficient is small, and the power transmission
is stable, which is beneficial to improving the stability and
reliability of the whole linked structure.

[0032] Further, as shown in FIG. 3, the pulley block 4
can be provided with only one pulley to cooperate with the
pull rope 7, or two pulleys to cooperate with the pull rope
7. Preferably, the two pulleys are provided. The pulley
block 4 includes a pulley seat 41, a first pulley 42 and a
second pulley 43. The pulley seat 41 is fixed to the
respective one of the two fixed ends 34. The first pulley
42 and the second pulley 43 are arranged on the pulley
seat 41 in an upper and lower arrangement manner. The
middle part of the pull rope 7 is arranged between the first
pulley 42 and the second pulley 43 and cooperates with
the first pulley 42 and the second pulley 43. During the
rotation of the folding plate 5, a stress direction of the pull
rope 7 will change, and the two pulleys are provided to
allow the pull rope 7 to always slidably cooperate with the
two pulleys.

[0033] Specifically, the one end of the pull rope 7 is
connected to an inner side of the lower end of the second
branch 32, and the another end of the pull rope 7 is
connected to a middle part of an outer side of the folding
plate 5. The pulley block 4 is arranged at an inner side of
the lower end of the first branch 31. In this way, when the
tent is folded, the pulley seat 41 and the pull rope 7 are
accommodated inside the tent, and the two ends and the
middle part of the pull rope 7 are located on a same
vertical plane, thereby reducing a friction force between
the pull rope 7 and the first pulley 42 or the second pulley
43. Furthermore, the two ends of the pull rope 7 may be
fixed by bolts, screws, or other fixing members.

[0034] Theoneend ofthe pullrope 7 is preferably fixed
ata middle position between the lower end surface of the



1 EP 4 772 710 A1 12

second branch 32 and the cross-hinged connection, that
is, a middle and lower part of the second branch 32, so
that there is a distance between the pull rope 7 and the
first bottom frame 1. A height of the middle part of the pull
rope 7 is flush with a height of the one end of the pull rope
7, that is, a position of the pulley seat 41 is flush with a
position of the one end of the pull rope 7, and the another
end of the pull rope 7 is connected to an outer side portion
of the folding plate 5. In this way, when the folding plate 5
is unfolded, there is an angle between the folding plate 5
and the pull rope 7, to allow the folding plate 5 to be pulled
more easily. The pull rope 7, the folding plate 5 and the
respective one of the two fixed ends 34 form a triangular
structure, and the triangular shape has stability, to allow
the whole linked structure to be more stable and reliable.
[0035] Referring emphatically to FIG. 1, the number of
the first scissor-type lifting frame 3 and the folding plate 5
can be setaccording to the needs. The automatic folding-
plate device of the roof tent preferably includes two first
scissor-type lifting frames 3. One of the two first scissor-
type lifting frames is arranged on a front side of the top
frame 2 and the first bottom frame 1, and another one of
the two first scissor-type lifting frames is arranged on a
rear side of the top frame 2 and the first bottom frame 1, to
allow the tent to be raised and lowered more stably. The
automatic folding-plate device of the roof tent preferably
includes two folding plates 5. One of the two folding plates
5 is rotatably connected to one side portion of the first
bottom frame 1, and another one of the two folding plates
5is rotatably connected to another side portion of the first
bottom frame 1. In order to make the two folding plates 5
and the top frame 2 to be raised and lowered in a linked
manner, the one of the two first scissor-type lifting frames
is located in one end position at the front side of the first
bottom frame 1, and the another one of the two first
scissor-type lifting frames is located in another end posi-
tion different from the one end position at the rear side of
the first bottom frame 1. For example, the one of the two
first scissor-type lifting frames is located at a left end at
the front side of the first bottom frame 1, and the another
one of the two first scissor-type lifting frames is located at
aright end at the rear side of the first bottom frame 1. In
this way, the two first scissor-type lifting frames 3 are
staggered and not arranged at a same end and a same
side of the first bottom frame 1, to allow each of the two
first scissor-type lifting frames 3 to cooperate with a
respective one of the two folding plates 5. Correspond-
ingly, two pull ropes 7 and two torsion springs 8 are
provided.

[0036] Referring emphatically to FIG. 1 and FIG. 4,
each of the front side and the rear side of the first bottom
frame 1, and a front side and a rear side of the top frame 2
is provided with a slide rail 11 extending in a longitudinal
direction. Each sliding end 33 slidably cooperates with
the respective slide rail 11 and is arranged on the re-
spective slide rail 11, and each fixed end 34 is located at
one end of the respective slide rail 11. Each slidingend 33
slides on the respective slide rail 11 by the driving device
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6. Specifically, the driving device 6 can be an electric push
rod or a lead screw nut transmission mechanism, pre-
ferably a lead screw nut transmission mechanism in the
present application. The driving device 6 includes a lead
screw 61, a motor 62 and a lead screw nut 63. The lead
screw 61 and the motor 62 are arranged on the respective
slide rail 11. An end of the lead screw 61 is connected to
the motor 62 to allow the lead screw 61 to rotate, and the
lead screw nut 63 is arranged on the lead screw 61 to
slide along the lead screw 61. Each sliding end 33 is
pivotally connected to the lead screw nut 63. In use, the
motor 62 starts to drive the lead screw 61 to rotate. The
lead screw nut 63 on the lead screw 61 moves along the
lead screw 61, while driving the sliding end 33 on the lead
screw nut 63 to move along the lead screw 61 and rotate
around a pivot connection of the sliding end 33 and the
lead screw nut 63. In this way, the automatic unfolding
and folding of the first branch and the second branch is
realized, and the automatic covering and separation of
the top frame 2 relative to the first bottom frame 1 is
further realized. In addition, the driving device 6 may only
be arranged on the slide rail 11 of the first bottom frame 1,
and the lower end of the second branch 32 is pivotally
connected to the lead screw nut 63. The driving device 6
may not be arranged on the slide rail 11 of the top frame 2,
aroller (not shown in the figures) is arranged on the upper
end of the first branch 31, and the roller slidably coop-
erates with the slide rail 11 of the top frame 2.

[0037] In another embodiment, referring emphatically
to FIG. 10 to FIG. 16, the roof tent can be a double-layer
structure. The roof tent is also provided with a second
bottom frame 12 and at least one second scissor-type
lifting frame 35. The second bottom frame 12 is arranged
below the first bottom frame 1, and the second bottom
frame 12 is installed on a vehicle. The second scissor-
type lifting frame 35 is arranged between the second
bottom frame 12 and the first bottom frame 1. A structure
of the second scissor-type lifting frame 35 is the same as
a structure of the first scissor-type lifting frame 3. The
second scissor-type lifting frame 35 includes a first
branch 31 and a second branch 32 that are cross-hinged
to each other. An upper end of the first branch 31 and an
upper end of the second branch 32 of the second scissor-
type lifting frame 35 are pivotally connected to the first
bottom frame 1, and alower end of the first branch 31 and
a lower end of the second branch 32 of the second
scissor-type lifting frame 35 are pivotally connected to
the second bottom frame 12. The upper end of the first
branch 31 and the lower end of the second branch 32 are
two sliding ends 33 located at a same side. One of the two
sliding ends 33 is slidably arranged on the first bottom
frame 1, and another one of the two sliding ends 33 is
slidably arranged on the second bottom frame 12. The
first branch 31 and the second branch 32 are rotatably
unfolded and folded around a cross-hinged connection of
the first branch 31 and the second branch 32. The lower
end of the first branch 31 of the first scissor-type lifting
frame 3 and the upper end of the second branch 32 of the
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second scissor-type lifting frame 35 are coaxially and
pivotally connected to and fixedly arranged on the first
bottom frame 1, and are two fixed ends 34. The lower end
of the second branch 32 of the first scissor-type lifting
frame 3 and the upper end of the first branch 31 of the
second scissor-type lifting frame 35 are coaxially and
pivotally connected to and slidably arranged on the first
bottom frame 1, and are two sliding ends 33.

[0038] One first scissor-type lifting frame 3 and one
second scissor-type lifting frame 35 are provided as one
group of scissor-type lifting frames. The roof tent is
provided with two groups of scissor-type lifting frames,
and two folding plates 5 are provided correspondingly.
One of the two folding plates 5 is rotatably connected to a
left side of the first bottom frame 1 which is not provided
with the two groups of scissor-type lifting frames, and
another one of the two folding plates 5 is rotatably con-
nected to a right side of the first bottom frame 1 which is
not provided with the two groups of scissor-type lifting
frames. The two groups of scissor-type lifting frames are
staggered and not arranged at a same end and a same
side of the first bottom frame 1, thus a connection method
ofa pull rope between each of the two folding plates 5 and
a respective one of the two fixed ends 34 is the same as
that of the previous embodiment.

[0039] However, in order to make the double-layer roof
tent to be raised and lowered more stably, the two groups
of scissor-type lifting frames can be symmetrically ar-
ranged. Another one group of the two groups of scissor-
type lifting frames is symmetrically arranged at another
side of the first bottom frame 1 with respect to the one
group of scissor-type lifting frames. The two groups of
scissor-type lifting frames are arranged at same end
positions at a front side and a rear side of the first bottom
frame 1, for example located at left end positions or right
end positions at the front side and the rear side of the first
bottom frame 1. Asshownin FIG. 8, a synchronousrod 10
is arranged between the two groups of scissor-type lifting
frames. Two ends of the synchronous rod 10 are fixedly
connected to the sliding ends symmetrically arranged at
the front side and the rear side of the first bottom frame 1.
The two groups of scissor-type lifting frames are linked to
be unfolded and folded through the synchronous rod 10.
In this way, one driving device 6 is provided to drive the
tent to be raised and lowered. In the structure, one of the
two folding plates 5 is closer to the two groups of scissor-
type lifting frames, and another one of the two folding
plates 5 is distant from the two groups of scissor-type
liting frames. Each of the two folding plates 5 is con-
nected to a respective one group of the two groups of
scissor-type lifting frames to allow the two folding plates 5
and the two groups of scissor-type lifting frames to be
linked. However, two connection methods are slightly
different, and the specific situation is as follows.

[0040] Referring emphatically to FIG. 11 to FIG. 13,
one folding plate 5 located at one side close to the two
groups of scissor-type lifting frames is connected to a
respective one of the two sliding ends 33 of one first
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scissor-type lifting frame 3 by a first pull rope 71. The
connection structure is the same as that of the previous
embodiment. A respective one of the two fixed ends 34 of
the one first scissor-type lifting frame 3 is positioned
between the respective one of the two sliding ends 33
of the one first scissor-type lifting frame 3 and the one
folding plate 5. When the top frame 2 is raised, the
respective one of the two sliding ends 33 of the one first
scissor-type lifting frame 3 moves away from the one
folding plate 5, and the first pull rope 71 is tightened to pull
the one folding plate 5.

[0041] Another folding plate 5 located at another side
away from the two groups of scissor-type lifting frames is
connected to a respective one of the two sliding ends 33
of another first scissor-type lifting frame 3 by a second
pull rope 72. At this time, the respective one of the two
sliding ends 33 of the another first scissor-type lifting
frame is positioned between a respective one of the
two fixed ends 34 of the another first scissor-type lifting
frame 3 and the another folding plate 5. A third pulley 44 is
arranged at a side of the first bottom frame 1 in a position
near the respective one of the two fixed ends 34 of the
another first scissor-type lifting frame. One end of the
second pull rope 72 is connected to the another folding
plate 5, and another end of the second pull rope 72 is
connected to the respective one of the two sliding ends 33
of the another first scissor-type lifting frame by winding
around the third pulley 44. The third pulley 44 can change
a pulling direction of the second pull rope 72. In this way,
when the top frame 2 is lowered and the respective one of
the two sliding ends 33 of the another first scissor-type
lifting frame slides close to the another folding plate 5, the
second pull rope 72 is also tightened, and the another
folding plate 5is pulled to be rotated and folded above the
first bottom frame 1. When the top frame 2 is raised, the
another folding plate 5 is also driven to be rotated and
unfolded by the torsion force of the torsion spring 8.
[0042] Further, similar to the previous embodiment, a
pulley block 4 is arranged on the respective one of the two
fixed ends 34 of the one first scissor-type lifting frame 3
connected to the first pull rope 71, and a middle part of the
first pull rope 71 cooperates with the pulley block 4. The
firstpull rope 71 cooperates with the pulley block 4 to form
a steel wire rope pulley mechanism, which is beneficial to
improving the stability and reliability of the whole linked
structure. That is, a position of the pulley seat 41 is also
flush with a position of one end of the first pull rope 71, and
another end of the first pull rope 71 is connected to an
outer side portion of the one folding plate 5, to allow the
linked structure to be more stable and reliable.

[0043] A fourth pulley 45 is arranged on the respective
one of the two sliding ends 33 of the another first scissor-
type lifting frame 3 connected to the second pull rope 72,
and arranged above the second pull rope 72, and a
middle part of the second pull rope 72 sequentially co-
operates with the fourth pulley 45 and the third pulley 44.
The fourth pulley 45 allows an angle to be formed be-
tween the second pull rope 72 and the another folding
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plate 5, to allow the another folding plate 5 to be pulled
more easily. The second pull rope 72, the another folding
plate 5 and the second bottom frame 12 form a triangular
structure, to likewise allow the linked structure to be more
stable and reliable.

[0044] What described above are merely preferred
embodiments of the present application, and are not
intended to limit the design of the present application.
Any equivalent changes made according to the design
key of the present application fall within the scope of
protection of the present application.

Claims

1. An automatic folding-plate device of a roof tent,
comprising a first bottom frame, a top frame, at least
one first scissor-type lifting frame, atleast one folding
plate, a driving device, at least one pull rope, and a
torsion spring;

wherein the at least one folding plate is rotatably
connected to at least one side portion of the first
bottom frame, and is rotatable to be folded
above the first bottom frame or is rotatable to
extend outside the first bottom frame; the first
scissor-type lifting frame is arranged between
the first bottom frame and the top frame, to drive
the top frame to be lowered to cover the folding
plate and the first bottom frame, or to be raised
away from the folding plate and the first bottom
frame;

the first scissor-type lifting frame comprises a
first branch and a second branch that are cross-
hinged to each other, a lower end of the first
branch and an upper end of the second branch
are two fixed ends located at a same side, an
upper end of the first branch and the upper end
of the second branch is pivotally connected to
the top frame, and the lower end of the first
branch and a lower end of the second branch
is pivotally connected to the first bottom frame;
the upper end of the first branch and the lower
end of the second branch are two sliding ends
located at a same side, one of the two sliding
ends is slidably arranged on the top frame, an-
other one of the two sliding ends is slidably
arranged on the first bottom frame, and the
driving device is connected to at least one of
the first branch and the second branch to drive
the first branch and the second branch to be
rotatably unfolded and folded around a cross-
hinged connection of the first branch and the
second branch;

the torsion spring is arranged between the fold-
ing plate and the first bottom frame, one end of
the pull rope is connected to a respective one of
the two sliding ends, and another end of the pull
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rope is connected to the folding plate; when the
driving device drives the top frame to be low-
ered, the respective one of the two sliding ends
slides to tighten the pull rope, and the pull rope
pulls the folding plate to allow the folding plate to
be rotated and folded above the first bottom
frame; when the driving device drives the top
frame to be raised, the respective one of the two
sliding ends slides in a reverse direction to relax
the pull rope, and a torsion force of the torsion
spring drives the folding plate to tighten the pull
rope and allows the folding plate to be rotated
and extend outside the first bottom frame.

The automatic folding-plate device of the roof tent
according to claim 1, wherein a respective one of the
two fixed ends is positioned between the respective
one of the two sliding ends and the folding plate, a
pulley block is arranged on the respective one of the
two fixed ends, and a middle part of the pull rope
cooperates with the pulley block.

The automatic folding-plate device of the roof tent
according to claim 2, wherein the pulley block com-
prises apulley seat, afirst pulley and a second pulley,
the pulley seat is fixed to the respective one of two
fixed ends, the first pulley and the second pulley are
arranged on the pulley seat in an upper and lower
arrangement manner, the middle part of the pull rope
is arranged between the first pulley and the second
pulley and cooperates with the first pulley and the
second pulley, and a height of the one end of the pull
rope is flush with a height of the pulley seat.

The automatic folding-plate device of the roof tent
according to claim 2 or 3, wherein the one end of the
pull rope is connected to an inner side of the lower
end of the second branch, the another end of the pull
rope is connected to a middle part of an outer side of
the folding plate, and the pulley block is arranged at
an inner side of the lower end of the first branch.

The automatic folding-plate device of the roof tent
according to claim 2, wherein the automatic folding-
plate device of the roof tent comprises two folding
plates, one of the two folding plates is rotatably
connected to a left side portion of the first bottom
frame, and another one of the two folding plates is
rotatably connected to a right side portion of the first
bottom frame; the automatic folding-plate device of
the roof tent comprises two first scissor-type lifting
frames, one of the two first scissor-type lifting frames
is located at a front side of the first bottom frame, and
located in one end position at the front side of the first
bottom frame, and another one of the two first scis-
sor-type lifting frames is located at a rear side of the
first bottom frame, and located in another end posi-
tion different from the one end position at the rear
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side of the first bottom frame.

The automatic folding-plate device of the roof tent
according to claim 1, wherein the automatic folding-
plate device of the roof tent further comprises a
second bottom frame and at least one second scis-
sor-type lifting frame, the second bottom frame is
arranged below the first bottom frame, the second
bottom frame is installed on a vehicle, the second
scissor-type lifting frame is arranged between the
second bottom frame and the first bottom frame, a
structure of the second scissor-type lifting frame is
the same as a structure of the first scissor-type lifting
frame; the second scissor-type lifting frame com-
prises a first branch and a second branch that are
cross-hinged to each other, an upper end of the first
branch and an upper end of the second branch of the
second scissor-type lifting frame are pivotally con-
nected to the first bottom frame, and a lower end of
the firstbranch and a lower end of the second branch
of the second scissor-type lifting frame are pivotally
connected to the second bottom frame; the upper
end of the first branch and the lower end of the
second branch are two sliding ends located at a
same side, one of the two sliding ends is slidably
arranged on the first bottom frame, another one of
the two sliding ends is slidably arranged on the
second bottom frame, and the first branch and the
second branch rotatably unfolded and folded around
a cross-hinged connection of the first branch and the
second branch; the lower end of the first branch of
the first scissor-type lifting frame and the upper end
of the second branch of the second scissor-type
lifting frame are coaxially and pivotally connected
to and fixedly arranged on the first bottom frame, and
are two fixed ends; the lower end of the second
branch of the first scissor-type lifting frame and the
upper end of the first branch of the second scissor-
type lifting frame are coaxially and pivotally con-
nected to and slidably arranged on the first bottom
frame, and are two sliding ends; one first scissor-type
liting frame and one second scissor-type lifting
frame are provided as one group of scissor-type
liting frames, the roof tent is provided with two
groups of scissor-type lifting frames, another one
group of the two groups of scissor-type lifting frames
is symmetrically arranged at another side of the first
bottom frame with respect to the one group of scis-
sor-type lifting frames.

The automatic folding-plate device of the roof tent
according to claim 6, wherein the two groups of
scissor-type lifting frames are arranged at same
end positions at a front side and a rear side of the
first bottom frame; the automatic folding-plate device
of the roof tent comprises two folding plates, one of
the two folding plates is rotatably connected to one
side of the first bottom frame, and another one of the
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10

10.

two folding plates is rotatably connected to another
side of the first bottom frame; one folding plate
located at one side close to the two groups of scis-
sor-type lifting frames is connected to a respective
one of the two sliding ends of one first scissor-type
lifting frame by a first pull rope;

another folding plate located at another side away
from the two groups of scissor-type lifting frames is
connected to a respective one of the two sliding ends
of another first scissor-type lifting frame by a second
pullrope; athird pulley is arranged at a side of the first
bottom frame in a position near a respective one of
the two fixed ends of the another first scissor-type
lifting frame; one end of the second pull rope is
connected to the another folding plate, and another
end of the second pull rope is connected to the
respective one of the two sliding ends of the another
first scissor-type lifting frame by winding around the
third pulley.

The automatic folding-plate device of the roof tent
according to claim 7, wherein a pulley block is ar-
ranged on a respective one of the two fixed ends of
the one first scissor-type lifting frame connected to
the first pull rope, and a middle part of the first pull
rope cooperates with the pulley block; a fourth pulley
is arranged on the respective one of the two sliding
ends of the another first scissor-type lifting frame
connected to the second pull rope, and arranged
above the second pull rope, and a middle part of
the second pull rope sequentially cooperates with
the fourth pulley and the third pulley.

The automatic folding-plate device of the roof tent
according to claim 7, wherein a synchronous rod is
arranged between the two groups of scissor-type
liting frames, two ends of the synchronous rod are
fixedly connected to the sliding ends symmetrically
arranged at the front side and the rear side of the first
bottom frame, and the two groups of scissor-type
lifting frames are linked to be unfolded and folded
through the synchronous rod.

The automatic folding-plate device of the roof tent
according to claim 1, wherein a plurality of rotation
components are arranged at a rotation connection of
the folding plate and the first bottom frame, each
rotation component comprises two L-shaped con-
necting members and a pivot shaft; one of two ends
of one of the two L-shaped connecting members is
fixed to the folding plate, one of two ends of another
one of the two L-shaped connecting members is
fixed to the first bottom frame, and another one of
the two ends of one of the two L-shaped connecting
members and another one of the two ends of another
one of the two L-shaped connecting members are
pivoted together through the pivot shaft to form a
herringbone structure; the torsion spring is arranged
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around the pivot shaft, one of two ends of the torsion
spring is fixed to the folding plate, and another one of
the two ends of the torsion spring is fixed to the first
bottom frame.
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