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(54) TRI-FOLDED ELECTRIC UMBRELLA HAVING DOUBLE-FOLDED MIDDLE ROD

(57) A tri-folded electric umbrella having a dou-
ble-folded shaft comprises a rib (1), a shaft (2), a handle
(3), and a control mechanism for opening and closing the
umbrella; the shaft (2) comprises an outer tube (21) and
an inner tube (22), the outer tube (21) is provided with
an upper runner (4) at a top end thereof, and a lower
runner (5) is slidingly arranged on the outer tube (21);
the rib (1) is cooperatively connected with the upper run-
ner (4) and the lower runner (5); the inner tube (22) is
connected to an inner tube plug (221) at a top thereof,
and connected to the handle (3) at a bottom thereof; the
upper runner (4) is provided with an upper runner pulley
seat (41); the lower runner (5) is provided with a lower
runner slider (51) which is fixedly provided thereon with
a lower runner puller seat (52), and a lower runner slider
spring (53) is arranged above the lower runner slider (51);
a bottom end of the lower runner slider spring (53) is
connected to the lower runner slider (51), and a top end
of the lower runner slider spring (53) is connected to the
lower runner (5); and the control mechanism for opening
and closing the umbrella comprises a pushing device (6),
a pulling device (7) and a driving device (8). The umbrella
has a simple structure, is convenient to operate, is easy
to carry and has strong applicability; the rib strength of
the umbrella is great when opened, and the volume of
the umbrella ribs is small when folded.
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Description

TECHNICAL FIELD

[0001] The invention relates to umbrellas, in particular
to a tri-folded electric umbrella with a double-folded shaft.

BACKGROUND

[0002] As the most commonly used daily necessities,
umbrellas are used to protect against wind, rain or sun.
Folding umbrellas are popular among users because of
their small sizes and convenient storage. However, early
umbrellas needed umbrella ribs to be pushed up to a
certain position by hand to open the umbrella. If it were
to suddenly begin raining, it was often too late to open
the umbrella and the user would get wet. Therefore, an
umbrella with a button on the handle was designed.
Pressing the button automatically opens the umbrella,
however this functionality does not extend to closing the
umbrella, which must still be done manually. Both hands
will still be needed to fold the umbrella to get into the car
when the user wants to take a ride, which will cause the
user get wet by the rain for a short time. Moreover, a tri-
folded umbrella generally has a tri-folded shaft which will
shake and be unstable after the umbrella is opened, and
the volume of the shaft is relatively large when folded,
which will ultimately affect the strength and life span of
the umbrella.

SUMMARY OF THE INVENTION

[0003] The purpose of the present invention is to over-
come the above-mentioned shortcomings and provide a
tri-folded electric umbrella with a double-folded shaft.
[0004] In order to achieve the above objective, a tech-
nical solution of the present invention is that: a tri-folded
electric umbrella with a double-folded shaft comprises a
rib, a shaft, a handle, and a control mechanism for open-
ing and closing the umbrella. The shaft comprises an
outer tube and an inner tube, an upper runner is fixedly
arranged at a top end of the outer tube, and a lower runner
is slidably arranged on the outer tube. The rib is cooper-
ated and connected with the upper runner and the lower
runner, the top of the inner tube is connected with an
inner tube plug and the bottom of the inner tube is con-
nected with the handle. An upper runner pulley seat is
arranged in the upper runner, and a lower runner slider
on which a lower runner pulley seat is fixedly arranged,
is arranged in the lower runner. A lower runner slider
spring is arranged above the lower runner slider, a bottom
end of the lower runner slider spring is connected with
the lower runner slider, a top end of the lower runner
slider spring is connected with the lower runner. The con-
trol mechanism for opening and closing the umbrella
comprises a pushing device, a pulling device, and a driv-
ing device. The pushing device comprises a lead screw
arranged in the inner tube, a lead screw nut cooperated

with the lead screw and a nut connection wire connected
with the lead screw nut, a top end of the nut connection
wire is connected with the upper runner pulley seat, a
bottom end of the lead screw is connected with the driving
device. The pulling device comprises a pulling cord, an
upper runner pulley, and a lower runner pulley. An upper
runner pulley shaft runs through a middle portion of the
upper runner pulley, and both ends of the upper runner
pulley shaft are rotatably connected with the upper runner
pulley seat. A lower runner pulley shaft runs through the
middle portion of the lower runner pulley, and both ends
of the lower runner pulley shaft are rotatably connected
with the lower runner pulley seat. The upper runner pulley
is a fixed pulley, and the lower runner pulley is a movable
pulley. One end of the pulling cord is fixedly connected
to the lower runner and the other end comes round the
lower runner pulley and the upper runner pulley in turn,
then penetrates into the outer tube to fixedly connect with
the inner tube plug. The driving device is a forward and
reverse driving device arranged in the handle.
[0005] Preferably, the nut connection wire is of "Π"
shape, the upper runner pulley seat is provided with a
groove into which a top end of the nut connection wire
places, so that the nut connection wire cannot move up
and down in the groove.
[0006] Preferably, the outer tube is rotatably connect-
ed with the upper runner by means of upper runner nails
arranged on the groove to strengthen the connection be-
tween the outer tube and the upper runner and further
restrict the nut connection wire in the groove from moving
up and down.
[0007] Preferably, the handle comprises a handle
body, a handle upper cover threadedly connected to the
top end of the handle body, and a handle lower cover
snapped to the bottom end of the handle body. The han-
dle is configured with a detachable structure, so that the
driving device in the handle can be maintained and re-
paired at any time so as to avoid wasting, i.e., out of
operation of the entire umbrella just due to breakdown
of the driving device.
[0008] Preferably, an inner tube connecting sleeve is
arranged in the handle, a lower end of the inner tube
connecting sleeve is arranged with a boss cooperated
with a concave hole arranged at an upper end of the
handle. The inner tube connecting sleeve is connected
to the handle by inserting the boss into the concave hole.
A bottom end of the inner tube passes through the upper
cover of the handle and is connected to the inner tube
connecting sleeve by means of a T-shaped positioning
pin, so that the inner tube and the handle are firmly con-
nected to, thereby avoiding shaking and increasing the
strength and life span of the umbrella.
[0009] Preferably, the driving device comprises a mo-
tor, a circuit board, a battery, and a button. The motor,
battery, and button all electrically connect to the circuit
board. A motor screw connector is arranged in the han-
dle, by which the motor is connected to the lead screw.
The handle is provided with a charging port and a dis-
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charging port both electrically connected to the battery.
The charging port can be used to charge the battery, and
the discharging port can be used to charge mobile
phones or other electrical appliances. The button is a
waterproof silicone button having a forward button for
driving the motor to rotate forward, thereby driving the
lead screw to rotate forward, and further having a reverse
button for driving the motor to rotate reversely, thereby
driving the lead screw to rotate reversely. The circuit
board is provided with a Bluetooth chip for communicat-
ing with a software in the mobile phone to prevent the
umbrella from missing.
[0010] Preferably, the rib has a spring for closing the
umbrella.
[0011] The working principle of the invention is that:
pressing the forward button on the handle will drive the
motor to rotate forward so as to drive the lead screw to
rotate forward, the screw nut will move upward along the
lead screw to drive the nut connection wire to rise. Then
the upper runner will rise and cause the outer tube fixedly
connected therewith to rise, then the shaft becomes long-
er. Under the action of the pull cord, the lower runner will
move upward and the rib will open. Once the upper end
of the lower runner touches the lower end of the upper
runner, the lower runner will stop moving up and the lower
runner slider will begin to press the lower runner slider
spring upwardly, and then move upward under the action
of the pull cord. The shaft will continue growing by double
the length as the lower runner pulley is a movable pulley.
When the lower runner slider moves upward and touches
the lower runner, the shaft will stop getting longer. On
the contrary, pressing the reversal button on the handle
will drive the motor to rotate reversely to drive the lead
screw to rotate reversely. The screw nut will move down-
ward along the lead screw, thus driving the nut connec-
tion wire, the upper runner, and the outer tube to move
downward together and the shaft will become shorter.
Then the lower runner will move downward under the
action of the spring and the rib will be folded to close the
umbrella.
[0012] By adopting the above technical solutions, the
beneficial effects of the present invention are that: a shaft
of a tri-folded electric umbrella is set as double folds in
the present invention. A lower runner slider and a lower
runner slider spring are arranged in a lower runner. A
bottom end of the lower runner slider spring is connected
with the lower runner slider, while a top end of the lower
runner slider spring is connected with the lower runner.
The lower runner slider is fixedly provided with a lower
runner pulley seat in which a lower runner pulley is in-
stalled, so that the lower runner pulley becomes a mov-
able pulley. Even the lower runner cannot move upward,
the lower runner slider can press the lower runner slider
spring and move upward to touch the lower runner under
the action of the pulling device, thus the shaft can con-
tinue getting longer, so that when the umbrella is opened,
the length of the double-folded shaft can also extend to
have a length of the tri-folded shaft. Thus, a double-folded

shaft is used instead of a tri-folded shaft. In this way, the
structure of the umbrella will be more stable and the
strength and the life span of the umbrella will increase,
while the volume of the ribs will decrease when the um-
brella is folded. Moreover, a forward and reverse driving
device arranged in the handle of the present invention
can drive the lead screw to rotate forward and reversely
so as to drive the screw nut to move upward and down-
ward along the lead screw, thereby driving the nut con-
nection wire, the upper runner and the outer tube to move
upward and downward, while the pulling device starts to
pull forward and reversely to drive the lower runner to
move upward and downward, so as to realize the auto-
matic expanding and folding of the umbrella. The inven-
tion achieves a simple structure, and is convenient to
operate and easy to carry, which provides strong practi-
cability. The umbrella according to the invention provides
a high strength of the rib when opened and small volume
when folded.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is an expanded view of the present invention;
FIG. 2 is a folding view of the present invention;
FIG. 3 is an exploded view of the present invention;
FIG. 4 is a structural schematic diagram of the lower
runner of the present invention;
FIG. 5 is a structural schematic diagram of the con-
necting structure of the nut connection wire of the
present invention;
FIG. 6 is a structural schematic diagram of the con-
nection structure of the pulling cord of the present
invention when folded;
FIG. 7 is a structural schematic diagram of the con-
nection structure of the pulling cord of the present
invention when expanded;
FIG. 8 is a structural schematic diagram of the handle
structure of the present invention;
FIG. 9 is a connection diagram of the inner tube and
the handle of the present invention;
FIG. 10 is a working principle diagram of the driving
device of the present invention.

Reference signs:

[0014]

1. rib;
11. spring for closing the umbrella;
2. shaft;
21. outer tube;
22. inner tube;
221. inner tube plug;
3. handle;
31. handle body;
32. handle upper cover;
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33. handle bottom cover;
34. inner tube connecting sleeve;
35. boss;
36. concave hole;
37. T-shaped positioning pin;
38. motor lead screw connection;
4. upper runner;
41. upper runner pulley seat;
42. groove;
43. upper runner nail;
5. lower runner;
51. lower runner slider;
52. lower runner pulley seat;
53. lower runner slider spring;
6. pushing device
61. lead screw;
62. screw nut;
63. nut connection wire;
7. pulling device;
71. pulling cord;
72. upper runner pulley;
721. upper runner pulley shaft;
73. lower runner pulley;
731. lower runner pulley shaft;
8. driving device;
81. motor;
82. circuit board;
83. battery;
84. button.

DETAILED DESCRIPTION

[0015] The present invention will be further described
below with reference to the drawings and specific em-
bodiments.
[0016] The directional terms mentioned in the present
invention, such as: upward, downward, inside, outside,
etc., are only the directions with reference to FIG. 1 of
the specification. Therefore, the directional terms are on-
ly intended for illustration but not for limiting the present
invention.
[0017] As shown in FIGs.1-4 and 6-7, a tri-folded elec-
tric umbrella with a double-folded shaft, comprises ribs
1, a shaft 2, a handle 3 and a control mechanism for
opening and closing the umbrella. The shaft 2 comprises
an outer tube 21 and an inner tube 22, the top end of the
outer tube 21 is fixedly provided with an upper runner 4,
the outer tube 21 is slidably provided with a lower runner
5. The ribs 1 are cooperated and connected with the up-
per runner 4 and the lower runner 5. An inner tube plug
221 is connected to the top of the inner tube 22, the han-
dle 3 is connected to the bottom of the inner tube 22. An
upper runner pulley seat 41 is arranged in the upper run-
ner 4, a lower runner slider 51 is arranged in the lower
runner 5, and the lower runner slider 51 is fixedly provided
with a lower runner pulley seat 52. A lower runner slider
spring 53 is arranged above the lower runner slider 51,
the lower runner slider spring 53 is connected with the

lower runner slider 51 at the bottom end thereof and con-
nected with the lower runner 5 at the top end thereof.
The control mechanism for opening and closing the um-
brella includes a pushing device 6, a pulling device 7,
and a driving device 8. The pushing device 6 includes a
lead screw 61 arranged in the inner tube 22, a screw nut
62 cooperated with the lead screw 61 and a nut connec-
tion wire 63 connected with the screw nut 62. The top
end of the nut connection wire 63 is connected with the
upper runner pulley seat 41, the bottom end of the lead
screw 61 is connected with the driving device 8. The pull-
ing device 7 includes a pulling cord 71, an upper runner
pulley 72 and a lower runner pulley 73. An upper runner
pulley shaft 721 runs through the middle portion of the
upper runner pulley 72, both ends of the upper runner
pulley shaft 721 are rotatably connected with the upper
runner pulley seat 41. A lower runner pulley shaft 731
runs through the middle portion of the lower runner pulley
73, both ends of the lower runner pulley shaft 731 are
rotatably connected with the lower runner pulley seat 52.
The upper runner pulley 72 is a fixed pulley and the lower
runner pulley 73 is a movable pulley. One end of the
pulling cord 71 is fixedly connected with the lower runner
5, and the other end of the pulling cord 71 is fixedly con-
nected to the inner tube plug 221 by coming round the
lower runner pulley 73 and the upper runner pulley 72 in
turn and penetrating into the outer tube 21. The driving
device 8 is arranged in the handle 3 and is a forward and
reverse driving device.
[0018] As shown in FIG. 5, the nut connection wire 63
is of "Π" shape. The upper runner pulley seat 41 is pro-
vided with a groove 42 and the top end of the nut con-
nection wire 63 is placed inside the groove 42 so that the
nut connection wire 63 cannot move up and down in the
groove 42.
[0019] The outer tube 21 is rotatably connected with
the upper runner 4 by means of an upper runner nail
43arranged on the groove 42 to reinforce the connection
between the outer tube 21 and the upper runner 4 and
further restrict the nut connection wire 63 in the groove
42 from moving up and down.
[0020] As shown in FIG. 8, the handle 3 includes an
handle body 31, a handle upper cover 32 and a handle
lower cover 33. The handle upper cover 32 is threadedly
connected to the top end of the handle body 31, the han-
dle lower cover 33 is snapped to the bottom end of the
handle body 31. The handle 3 is configured as a detach-
able structure, so that the driving device 8 in the handle
3 can be maintained and repaired at any time, thereby
avoiding wasting in the case that the umbrella becomes
out-of-service just because of breakdown of the driving
device 8.
[0021] As shown in FIG. 9, an inner tube connecting
sleeve 34 is arranged inside the handle 3, a boss 35 that
is cooperated with a concave hole 36 arranged at the
upper end of the handle 3 is arranged at the lower end
of the inner tube connecting sleeve 34. The inner tube
connecting sleeve 34 is connected with the handle 3 by

5 6 



EP 3 903 625 A1

5

5

10

15

20

25

30

35

40

45

50

55

inserting the boss 35 into the concave hole 36. The bot-
tom end of the inner tube 22 is configured to pass through
the handle upper cover 32 and to be connected to the
inner tube connecting sleeve 34 by means of a T-shaped
positioning pin 37, so that the inner tube 22 and the han-
dle 3 are firmly connected to each other, thereby avoiding
shaking and increasing the strength and life span of the
umbrella.
[0022] As shown in FIG. 10, the driving device 8 in-
cludes a motor 81, a circuit board 82, a battery 83, and
a button 84. The motor 81, the battery 83 and the button
84 are all electrically connected with the circuit board 82.
A motor screw connection 38 is arranged in the handle
3, the motor 81 is connected with the lead screw 61 by
means of the motor screw connection 38. The handle 3
is provided with a charging port and a discharging port,
both being electrically connected to the battery 83. The
charging port can be used to charge the battery 83, and
the discharging port can be used to charge mobile
phones or other electrical appliances. The button 84 is a
waterproof silicone button having a forward button for
driving the motor 81 to rotate forward thereby driving the
lead screw 61 to rotate forward and a reverse button for
driving the motor 81 to rotate reversely, thereby driving
the lead screw 61 to rotate reversely. The circuit board
82 is provided with a Bluetooth chip for communicating
with an application software in the mobile phone to pre-
vent the umbrella from missing.
[0023] The ribs 1 have a spring 11for closing the um-
brella.
[0024] The working principle of the invention is that:
pressing the forward button of the button 84 on the handle
3 will drive the motor 81 to rotate forward so as to drive
the lead screw 61 to rotate forward, and the screw nut
62 will move upward along the lead screw 61 to drive the
nut connection wire 63 to rise. Then the upper runner 4
will rise and cause the outer tube 21 to rise as the outer
tube 21 is fixedly connected with the upper runner 4, and
the shaft 2 is getting longer accordingly. Under the action
of the pulling cord 71, the lower runner 5 will move upward
and the rib 1 will open. Once the upper end of the lower
runner 5 touches the lower end of the upper runner 4,
the lower runner 5 will stop moving upward, and the lower
runner slider 51 will first begin to press the lower runner
slider spring 53 upwardly, and then move upward under
the action of the pulling cord 71. The shaft 2 will continue
growing by double length as the lower runner pulley 73
is a movable pulley. When the lower runner slider 51
moves upward and touches the lower runner 5, the shaft
2 will stop getting longer. On the contrary, pressing the
reversal button of the button 84 on the handle 3 will drive
the motor 81 to rotate reversely so as to drive the lead
screw 61 to rotate reversely. The screw nut 62 will move
downward along the lead screw 61, thus driving the nut
connection wire 63, the upper runner 4 and the outer tube
21 to move downward together and the shaft 2 will be-
come shorter. Then the lower runner 5 will move down-
ward under the action of the spring 11 and the rib 1 will

be folded to close the umbrella.
[0025] Descriptions above are only preferred embod-
iments of the present invention not intended for limiting
the scope of implementation of the present invention. All
equivalent changes and decorations made according to
the scope of the patent application of the present inven-
tion should still fall within the scope of the present inven-
tion.

Claims

1. A tri-folded electric umbrella with a double-folded
shaft, characterized by comprising a rib, a shaft, a
handle, and a control mechanism for opening and
closing the umbrella,

the shaft comprising an outer tube and an inner
tube, an upper runner being fixedly arranged at
a top end of the outer tube, a lower runner being
slidably arranged on the outer tube, the rib being
cooperated and connected with the upper run-
ner and the lower runner, the inner tube being
connected with an inner tube plug at a top there-
of, and being connected with the handle at a
bottom thereof,
an upper runner pulley seat being arranged in
the upper runner, a lower runner slider on which
a lower runner pulley seat is fixedly arranged
being arranged in the lower runner, a lower run-
ner slider spring being arranged above the lower
runner slider, the lower runner slider spring be-
ing connected with the lower runner slider at a
bottom end thereof and being connected with
the lower runner at a top end thereof,
the control mechanism for opening and closing
the umbrella comprising a pushing device, a
pulling device, and a driving device,
the pushing device comprising a lead screw ar-
ranged in the inner tube, a screw nut cooperated
with the lead screw, and a nut connection wire
connected with the screw nut, the nut connection
wire being connected with the upper runner pul-
ley seat at a top end thereof, the lead screw be-
ing connected with the driving device at a bottom
end thereof,
the pulling device comprising a pulling cord, an
upper runner pulley and a lower runner pulley,
an upper runner pulley shaft running through a
middle portion of the upper runner pulley, the
lower runner pulley being rotatably connected
with the upper runner pulley seat at both ends
thereof, a lower runner pulley shaft running
through a middle portion of the lower runner pul-
ley, the lower runner pulley shaft being rotatably
connected with the lower runner pulley seat at
both ends thereof, one end of the pulling cord
being fixedly connected with the lower runner
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and the other end of the pulling cord coming
round the lower runner pulley and the upper run-
ner pulley in turn and penetrating into the outer
tube to be fixedly connected with the inner tube
plug, and
the driving device being arranged in the handle
and being a forward and reverse driving device.

2. The tri-folded electric umbrella with double-folded
shaft according to claim 1, wherein the nut connec-
tion wire is of a "Π" shape, the upper runner pulley
seat being provided with a groove into which a top
end of the nut connection wire places.

3. The tri-folded electric umbrella with double-folded
shaft according to claim 2, wherein the outer tube is
rotatably connected with the upper runner by means
of upper runner nails arranged on the groove.

4. The tri-folded electric umbrella with double-folded
shaft according to claim 1, wherein the handle com-
prises a handle body, a handle upper cover being in
threaded connection with the top end of the handle
body, and a handle lower cover snapped to the bot-
tom end of the handle body.

5. The tri-folded electric umbrella with double-folded
shaft according to claim 1, wherein an inner tube
connecting sleeve is arranged within the handle, a
boss cooperated with a concave hole arranged on
an upper end of the handle is arranged on a lower
end of the inner tube connecting sleeve, the inner
tube connecting sleeve is connected with the handle
by inserting the boss into the concave hole, and a
bottom end of the inner tube passing through the
upper cover of the handle is connected with the inner
tube connecting sleeve by means of a T-shaped po-
sitioning pin.

6. The tri-folded electric umbrella with double-folded
shaft according to claim 1, wherein the driving device
comprises a motor, a circuit board, a battery, and a
button, the motor, the battery, and the button being
connected to the circuit board,

wherein a motor screw connector is arranged in
the handle, by which the motor is connected to
the lead screw,
wherein a charging port and a discharging port
are arranged in the handle, both of which are
electrically connected to the battery,
wherein the button comprises a forward button
for driving the motor to rotate forward and a re-
verse button for driving the motor to rotate re-
versely, and
wherein the circuit board is provided with a Blue-
tooth chip.

7. The tri-folded electric umbrella with double-folded
shaft according to claim 1, wherein the rib has a
spring for closing the umbrella.
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