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FOLDABLE TENT FRAME
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a tent, and more particularly to a foldable tent

frame.
2. Description of the Prior Art

A tent comprises a tent tarpaulin and a tent frame to support the tent tarpaulin.
The tent frame is composed of a plurality of rods. For convenient storage and
carrying, the rods of the tent frame are pivotally connected by a plurality of joints to
fold or unfold the tent. This structure is more complicated. Besides, each joint or
fixing structure must be operated one by one when unfolding or folding the tent. The
operation is troublesome and consumes a lot of time. It is not convenient for use.
Accordingly, the inventor of the present invention has devoted himself based on his

many years of practical experiences to solve these problems.
SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a foldable tent frame
which has a simple configuration and can be operated conveniently.

In order to achieve the aforesaid object, the foldable tent frame of the present
invention comprises a base, a foldable tent frame rod mounted on the base, and a
middle support rod to control folding and unfolding of the tent frame rod. The top end
of the middle support rod is pivotably connected to a fixed position on the tent frame
rod. The bottom end of the middle support rod is slidably and pivotably connected to
the base. When the middle support rod is erected via the bottom end sliding on the
base, the tent frame rod is unfolded. When the middle support rod collapses via the
bottom end sliding on the base, the tent frame rod is folded.

Preferably, the middle support rod is provided with a control mechanism used to
control sliding of the bottom end of the middle support rod. The control mechanism
comprises a pull rope, a rope disk used to roll up the pull rope and a drive device used
to drive the rope disk and to pull or release the pull rope. The free end of the pull

rope is connected to the bottom end of the middle support rod.

Preferably, the tent frame rod comprises a front rod and arear rod. The bottom
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end of the front rod is pivotally connected to one side of the base. The rear rod
comprises an upper rod and a lower rod which can be folded each other. The top
end of the upper rod is pivotally connected to the top end of the front rod. The
bottom end of the upper rod is pivotally connected to the top end of the lower rod.
The bottom end of the lower rod is pivotally connected to another side the base. The
top end of the middle support rod is pivotally connected to the upper rod or the lower

rod the rear rod.

Preferably, the tent frame rod comprises two rod assemblies. Each rod
assembly is composed of the front rod and the rear rod. A transverse linkage rod is
connected between the two rod assemblies. Each rod assembly is provided with the
middle support rod.

Preferably, the control mechanism comprises two pull ropes and two rope disks
corresponding to the two pull ropes. The drive device comprises a rotation rod.
Two ends of the rotation rod are respectively connected to the two rope disks to drive
the two rope disks synchronously.

Preferably, a worm gear is fixedly connected on the rotation rod. A worm shaftis
provided to mesh with the worm gear to drive the rotation rod. The worm shaft is
connected with a cranking bar.

Preferably, the base comprises two slide rails therein to cooperate with the
bottom ends of the two middle support rods. Each slide rail has a rope trough along
its axial direction and an accommodation trough at the tail end of the rope trough to
receive the corresponding rope disk. A rotation trough is provided between the two
accommodation troughs of the two slide rails. The rotation rod is located in the
rotation trough. The rope disk is located in the accommodation trough. The pull
rope is located in the rope trough.

Preferably, transverse linkage rod comprises a straight rod connected between

the two front rods and a U-shaped rod connected between the two rear rods.

Preferably, the pull rope is provided with two fixed pulleys. A clamping groove is
formed between the two fixed pulleys. The pull rope is inserted through a slide
groove of one fixed pulley, the clamping groove between the two fixed pulleys and a
slide groove of the other fixed pulley.

Preferably, the worm shaft is provided with a motor to drive the worm shaft. The
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base comprises two slide rails therein to cooperate with the bottom ends of the two
middle support rods. Two ends of the slide rails are provided with route limit

switches to control clockwise/counterclockwise rotation of the motor.
The advantages of the present invention are as follows:

1. The top end of the middle support rod is pivotally connected to the tent frame
rod, and the bottom end of the middle support rod is slidably and pivotally connected
to the base. Through the bottom end of the middle support rod to slide on the base,
the tent can be folded or unfolded quickly. The configuration of the tent frame is
simple and the tent frame can be operated conveniently.

2. The middle support rod is provided with the control mechanism to control the
sliding of the bottom end of the middle support rod. The free end of the pull rope is
connected to the bottom end of the middle support rod, and the drive device drives the
rope disk to pull or release the pull rope so as to fold or unfold the tent quickly. The
operation is simple and the degree of automation is high.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view according to a first embodiment of the present invention;
Fig. 2 is an enlarged view of circle A of Fig. 1;

Fig. 3 is an enlarged view of circle B of Fig. 1;

Fig. 4 is an enlarged view of circle C of Fig. 1;

Fig. 5 is an assembled perspective view of the first embodiment of the present

invention;
Fig. 6 is a partial exploded view of the first embodiment of the present invention;

Fig. 7 is a side view of Fig. 5 in H direction to show that the tent is completely
unfolded;

Fig. 8 is a side view of Fig. 5 in H direction to show that the tent is in a folding state;
Fig. 9 is a side view of Fig. 5 in H direction to show that the tent is completely folded;
Fig. 10 is an enlarged view of circle D of Fig. 7;

Fig. 11 is a perspective view according to a second embodiment of the present

invention;
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Fig. 12 is a partial exploded view of the second embodiment of the present invention;

Fig. 13 is a schematic view of the first embodiment of the present invention when in

use;

Fig. 14 is a schematic view of Fig. 10 seen from another angle;

Fig. 15 is an enlarged view of circle E of Fig. 11; and

Fig. 16 is an enlarged view of circle F of Fig. 11.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present invention will now be described, by way of example

only, with reference to the accompanying drawings.

Fig. 1 to Fig. 10 shows a first embodiment of the present invention. The foldable
tent frame comprises a base 10, a foldable tent frame rod mounted on the base 10,
and a middle support rod 23 for controlling the folding and unfolding of the tent frame
rod. The top end of the middle support rod 23 is pivotably connected to a fixed
position on the tent frame rod, and the bottom end of the middle support rod 23 is
slidably and pivotably connected to the base 10. When the middle support rod 23 is
erected via the bottom end sliding on the base 10, the tent frame rod is unfolded
accordingly. When the middle support rod 23 collapses via the bottom end sliding on
the base 10, the tent frame rod is folded accordingly.

The tent frame rod comprises two rod assemblies 20 and a transverse linkage
rod connected between the two rod assemblies 20. Each rod assembly 20
comprises a front rod 21 and a rear rod 22. The two front rods 21 of the two rod
assemblies 20 are parallel, and the two rear rods 22 of the two rod assemblies 20 are
also parallel. A straight rod 24 is connected between the two front rods 21. A
U-shaped rod 25 is pivotally connected between the two rear rods 22. |In this
embodiment, there are two middle support rods 23 which are pivotally connected to
the rear rods 22, respectively. The rear rod 22 comprises an upper rod 221 and a
lower rod 222 which can be folded each other. The top end of the upper rod 221 is
pivotally connected to the top end of the front rod 21.  The bottom end of the front rod
21 and the bottom end of the lower rod 222 are pivotally connected to the base 10,

respectively.

The middle support rod 23 is provided with a control mechanism used to control
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sliding of the bottom end of the middle support rod 23. The control mechanism
comprises a pull rope 31, a rope disk 32 used to roll up the pull rope 31, and a drive
device used to drive the rope disk 32 and to pull/release the pull rope 31. The free
end of the pull rope 31 is connected to the bottom end of the middle support rod 23.
The drive device comprises a rotation rod 33. Two ends of the rotation rod 33 are
connected to the two rope disks 32 of the two middle support rods 23, respectively.
The rotation rod 33 is to ensure that the two middle support rods 23 are moved
synchronously so as to unfold or fold the two rod assemblies 20 synchronously. A
worm gear 34 is fixedly connected on the rotation rod 33, and a worm shaft 35 is
provided to mesh with the worm gear 34 so as to drive the rotation rod 33. The worm
shaft 35 is connected with a cranking bar 36. Thus, the cranking bar 36 is turned
manually to pull/release the pull rope 31 through the worm shaft 35 and the worm gear
34 to drive the rope disk 32 so as to control sliding of the bottom end of the middle
support rod 23 to unfold or fold the tent frame. In this embodiment, the folding
procedures of the tent 100 are shown in Fig. 7 to Fig. 9. The unfolding procedures

are contrariwise.

The base 10 comprises two slide rails 13 therein to cooperate with the bottom
ends of the two middle support rods 23. Each slide rail 13 has a rope trough 121
along its axial direction and an accommodation trough 122 at the tail end of the rope
trough 121 to receive the rope disk 32. A rotation trough 111 is provided between the
two accommodation troughs 122 of the two slide rails 13. The rotation rod 33 is
located in the rotation trough 111.  The rope disk 32 is located in the accommodation
trough 122. The pull rope 31 is located in the rope trough 121. As shown in Fig. 6,
in this embodiment, the four sides of the base 10 are provided with long pipes 11 and
short pipes 12 to form the rotation trough 111 and the rope trough 121. As shown in
Fig. 10, the pull rope 31 is provided with two fixed pulleys 37, and a clamping groove
is formed between the two fixed pulleys 37.  The pull rope 31 is inserted through the
rope trough 121, the slide groove of one fixed pulley 37, the clamping groove between
the two fixed pulleys 37 and the slide groove of the other fixed pulley 37, and then
connected to the bottom end of the middle support rod 23.

Fig. 11 and Fig. 12 show a second embodiment of the present invention which is
substantially similar to the first embodiment with the exceptions described hereinafter.
The way to bring the worm shaft 35 is different. In this embodiment, except the

cranking bar 36, the present invention further comprises a motor 71, a first
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transmission gear 72 and a second transmission gear 73. The first transmission
gear 72 and the second transmission gear 73 mesh with each other and are mounted
in a gear box 74. The motor 71 is pivotally connected with the first transmission gear
72. One end of the second transmission gear 73 is pivotally connected to the worm
shaft 35, and the other end of the second transmission gear 73 is pivotally connected
to the cranking bar 36. Two ends of the slide rails 13 are provided with route limit
switches to control clockwise/counterclockwise rotation of the motor 71. Thus, the
tent frame can be unfolded or folded by turning the cranking bar 36 manually or by the
motor 71 to drive the worm shaft 35. Furthermore, the motor 71 can be provided with

a controller for wireless remote control of the tent frame.

The tent 100 of the present invention can be placed on the ground or secured to
the top of a car 200 when in use. For example, on an overcast and rainy day or
when the location is not convenient for camping, the tent 100 cam be mounted on the
top of the car 200 for use. The first embodiment is as an example. As shown in Fig.
13 to Fig. 16, the tent 100 is applied to the top of the car 200. The tent 100 is
mounted on the top of the car 200 through a height adjustment frame 50 disposed
under the base 10. Through the height adjustment frame 50, the tent 100 can be
connected to the top of the car 200 steady and the height between the tent 100 and
the top of the car 200 can be adjusted. The tent 100 can be provided with an
extendable ladder 40 under the base 10. When in use, the ladder 40 is extended
and placed between the ground and the top of the car 200. When not use, the ladder
40 is retracted and stored between the base 10 of the tent 100 and the top of the car
200. Thus, the user can conveniently enter the tent 100 on the top of the car 200
through the ladder 40.

The feature of the present invention is that the top end of the middle support rod
is pivotally connected to the tent frame rod and the bottom end of the middle support
rod is slidably and pivotally connected to the base. Through the bottom end of the
middle support rod to slide on the base, the tent can be folded or unfolded quickly.
The configuration of the tent frame is simple and the tent frame can be operated
conveniently.  Besides, the middle support rod is provided with the control
mechanism to control the sliding of the bottom end of the middle support rod. The
free end of the pull rope is connected to the bottom end of the middle support rod, and
the drive device drives the rope disk to pull or release the pull rope so as to fold or

unfold the tent quickly. The operation is simple and the degree of automation is high.

6



Although particular embodiments of the present invention have been described in
detail for purposes of illustration, various modifications and enhancements may be
made without departing from the spirit and scope of the present invention.
Accordingly, the present invention is not to be limited except as by the appended
claims.



10

15

20

25

30

WHAT IS CLAIMED IS:

1. A foldable tent frame, comprising a base, a foldable tent frame rod mounted on
the base, and a middle support rod to control folding and unfolding of the tent frame
rod, a top end of the middle support rod being pivotably connected to a fixed position
on the tent frame rod, a bottom end of the middle support rod being slidably and
pivotably connected to the base, wherein, when the middle support rod is erected via
the bottom end sliding on the base, the tent frame rod is unfolded, when the middle
support rod collapses via the bottom end sliding on the base, the tent frame rod is
folded.

2. The foldable tent frame as claimed in claim 1, wherein the middle support rod
is provided with a control mechanism to control sliding of the bottom end of the middle
support rod, the control mechanism comprising a pull rope, a rope disk to roll up the
pull rope and a drive device to drive the rope disk and to pull or release the pull rope, a

free end of the pull rope being connected to the bottom end of the middle support rod.

3. The foldable tent frame as claimed in claim 2, wherein the tent frame rod
comprises a front rod and a rear rod, a bottom end of the front rod being pivotally
connected to one side of the base, the rear rod comprising an upper rod and a lower
rod which can be folded each other, a top end of the upper rod being pivotally
connected to a top end of the front rod, a bottom end of the upper rod being pivotally
connected to a top end of the lower rod, a bottom end of the lower rod being pivotally
connected to another side the base, the top end of the middle support rod being

pivotally connected to the upper rod or the lower rod the rear rod.

4. The foldable tent frame as claimed in claim 3, wherein the tent frame rod
comprises two rod assemblies, each rod assembly being composed of the front rod
and the rear rod, a transverse linkage rod being connected between the two rod

assemblies, each rod assembly being provided with the middle support rod.

5. The foldable tent frame as claimed in claim 4, wherein the control mechanism
comprises two pull ropes and two rope disks corresponding to the two pull ropes, the
drive device comprising a rotation rod, two ends of the rotation rod being respectively
connected to the two rope disks to drive the two rope disks synchronously.

6. The foldable tent frame as claimed in claim 5, wherein a worm gear is fixedly
connected on the rotation rod, a worm shaft being provided to mesh with the worm

gear to drive the rotation rod, the worm shaft being connected with a cranking bar.
8
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7. The foldable tent frame as claimed in claim 6, wherein the base comprises two
slide rails therein to cooperate with the bottom ends of the two middle support rods,
each slide rail having a rope trough along its axial direction and an accommodation
trough at a tail end of the rope trough to receive the rope disk, a rotation trough being
provided between the two accommodation troughs of the two slide rails, the rotation
rod being located in the rotation trough, the rope disk being located in the

accommodation trough, the pull rope being located in the rope trough.

8. The foldable tent frame as claimed in claim 4, wherein transverse linkage rod
comprises a straight rod connected between the two front rods and a U-shaped rod
connected between the two rear rods.

9. The foldable tent frame as claimed in claim 2, wherein the pull rope is provided
with two fixed pulleys, a clamping groove being formed between the two fixed pulleys,
the pull rope being inserted through a slide groove of one fixed pulley, the clamping

groove between the two fixed pulleys and a slide groove of the other fixed pulley.

10. The foldable tent frame as claimed in claim 6, wherein the worm shaft is
provided with a motor to drive the worm shaft, the base comprising two slide rails
therein to cooperate with the bottom ends of the two middle support rods, two ends of
the slide rails being provided with route Ilimit switches to control

clockwise/counterclockwise rotation of the motor.



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/076994

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: E04H 15/-

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPI, EPODOC: reel, wheel, rail, guide, track, orbit, slide, glide, skids, slip way, pivot, pintle, pin, swivel, journal,

abutment, seat, base, bed, pedestal, bar, lever, pole, post, rod, shaft, hinge, cable, cord, rope

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 7159530 B1 (TAYLOR MADE GROUP INC.), 09 January 2007 (09.01.2007), column 1-10
3, line 1 to column 4, line 29, and figures 1-4
A CN 2763125 Y (LI, Lijian), 08 March 2006 (08.03.2006), description, page 2, lines 14-20, 1-10
and figures 1-4
A CN 201531147 U (Q-YIELD OUTDOOR GEAR LID.), 21 July 2010 (21.07.2010), the 1-10
whole document
A SE 9902515 A (GOERAN SMEDBERG), 02 January 2001 (02.01.2001), the whole 1-10
document

[J Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0”  document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T”  later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

10 March 2012 (10.03.2012)

Date of mailing of the international search report
12 April 2012 (12.04.2012)

Name and mailing address of the ISA/CN:
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

Facsimile No.: (86-10) 62019451

Authorized officer
ZHAO, Jie
Telephone No.: (86-10) 62085192

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2011/076994
Patent Documnents referred Publication Date Patent Family Publication Date
in the Report
US 7159530 B1 09.01.2007 US 2007095272 Al 03.05.2007
US 7490574 B2 17.02.2009
CN 2763125 Y 08.03.2006 None
CN 201531147 U 21.07.2010 None
SE 9902515 A 02.01.2001 None

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2011/076994

A. CLASSIFICATION OF SUBJECT MATTER
E04H 15/48 (2006.01) i
E04H 15/46 (2006.01) i
E04H 15/34 (2006.01) i

E04H 15/26 (2006.01) n

Form PCT/ISA/210 (extra sheet) (July 2009)



	Front Page
	Drawings
	Description
	Claims
	Search Report

