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(54) Safety device for an automatically openable umbrella

(57) A safety device for an automatically openable
umbrella includes a pulling cord (800) connected to an
upper hub (500) and a reel member (10) through a runner
(600). Reel-out movement of the reel member (10) is
restrained by a unidirectional retaining mechanism (30).
The safety device further includes an entrapment mech-
anism (40) disposed in a telescopic central shaft (300)
of the umbrella and having a gate member (41) and a
retained body (45). The retained body (45) is retained by
the gate member (41) when the umbrella is collapsed so
as to guard against upward movement of the runner
(600), thereby avoiding undesirable opening or extension
of the umbrella.
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Description

[0001] This invention relates to an automatically open-
able umbrella, more particularly to a safety device for an
automatically openable umbrella.
[0002] Referring to Fig. 1, a conventional auto-umbrel-
la disclosed in Chinese PatentApplication
No.200710009892.1 is shown to include a telescopic
central shaft 1, an opening spring 2 disposed in the cen-
tral shaft 1, a handle 3 secured on a lower end of the
central shaft 1, a control unit 4 mounted in the handle 3,
and a driving unit 5 connected between the handle 3 and
the central shaft 1. The control unit 4 includes a reel 401,
a cord 402 wound on the reel 401, a coil spring 403, and
a unidirectional clutch 404 disposed between the reel
401 and the handle 3. During retraction of the central
shaft 1 to close the umbrella, by means of the coil spring
403, the cord 402 can be reeled in such that, if the user
inadvertently lets the umbrella slip from his/her grasp
when pushing the central shaft 1, the clutch 404 can
guard against reel-out rotation of the reel 401 to thereby
prevent undesired extension of the central shaft 1. How-
ever, the control unit 4 has a complicated structure, so
that the handle 3 is relatively bulky.
[0003] The object of the present invention is to provide
a safety device for an automatically openable umbrella
which can prevent undesirable opening of the umbrella
during retraction of a telescopic central shaft thereof, and
which has a simplified construction.
[0004] According to this invention, the safety device
for an automatically openable umbrella includes a force
transmitting cord, a reel member, a reel biasing spring,
a push button, a unidirectional retaining mechanism, and
an entrapment mechanism. The umbrella includes a tel-
escopic central shaft, an upper hub and a handle shell
respectively secured on top-side and bottom ends of the
central shaft, a runner slidable along the central shaft
between upper and lower positions to spread and col-
lapse a rib-and-stretcher assembly, and a retaining unit
disposed to releasably restrain movement of an upper
tube of the central shaft toward an extended position by
counteracting the biasing action of an opening spring.
[0005] The pulling cord has an anchoring end tensely
moved with the upper hub, and a first cord segment which
extends from the anchoring end to the runner and which
is wound on the runner. The first cord segment further
extends upward through the upper hub and then down-
ward to form a second cord segment which is further led
into the central shaft and along a guiding route and which
terminates at a connected end that is located in the han-
dle shell.
[0006] The reel member is rotatablymounted to the
handle shell, and is configured to permit the connected
end of the pulling cord to be secured thereon such that
the second cord segment is reeled out when the upper
tube is forced to move towards the extended position,
and is reeled in when the upper tube is manually pressed
toward a retracted position.

[0007] The reel biasing spring is disposed to bias the
reel member to reel in the second cord segment when
the upper tube is manually pressed toward the retracted
position.
[0008] The push button is manually operable to per-
form a stroke movement relative to the handle shell to
release the retaining unit so as to permit the upper tube
to be moved toward the extended position.
[0009] The unidirectional retaining mechanism is dis-
posed between the push button and the reel member,
and is displaceable, in response to the stroke movement
of the pushbutton, fromablockingposition, where the reel
member is guarded against performing a reeling-out
movement, to a free-rotating position, where the reel
member is permitted to reel out the second cord segment.
[0010] The entrapment mechanism is disposed in the
central shaft, and includes a gate member and a retained
body. The gate member is disposed in the upper tube,
and extends across the guiding route to divide the guiding
route into trapping and running regions. The gate mem-
ber has an entry port which is configured to permit the
second cord segment to run therethrough when in a nor-
mal state, and which is configured to be enlargeable so
as to be placed in an enlarged state. The retained body
is disposed in the running region when the runner is in
the upper position, and is movable with the second cord
segment such that, once the runner is moved from the
upper position to the lower position, the retained body is
forced to push through the entry port to place the entry
port in the enlarged state and is thereby disposed in the
trapping region. The retained body is retained in the trap-
ping region once the entry port returns to the normal state.
Thus, undesirable extension and opening of the umbrel-
la, which may cause injury to the user or people nearby
can be avoided.
[0011] Other features and advantages of the present
invention will become apparent in the following detailed
description of the preferred embodiment of the invention,
with reference to the accompanying drawings, in which:

Fig. 1 is a schematic sectional view of a handle of a
conventional auto-umbrella;
Fig. 2 is a schematic sectional view showing an au-
tomatically openable umbrella incorporating the pre-
ferred embodiment of a safety device according to
this invention in a closed state;
Fig. 3 is an enlarged schematic view of the preferred
embodiment;
Fig. 4 is an exploded perspective view of the pre-
ferred embodiment ;
Fig. 5 is a cut-out view showing an entrapment mech-
anism of the preferred embodiment;
Fig. 6 is a schematic sectional view showing the au-
tomatically openable umbrella incorporating the pre-
ferred embodiment in an opened state;
Fig. 7 is an enlarged schematic view of the preferred
embodiment when a push button is pushed;
Fig. 8 is a schematic sectional view showing the au-
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tomatically openable umbrella incorporating the pre-
ferred embodiment in a collapsed state; and
Fig. 9 is a fragmentary sectional view showing the
entrapment mechanism of the preferred embodi-
ment.

[0012] Referring to Figs. 2, 3 and 6, the preferred em-
bodiment of a safety device according to the present in-
vention is incorporated in an automatically openable um-
brella. The umbrella generally includes a central shaft
300, an upper hub 500, a handle shell 200, a runner 600,
an opening spring 400, a rib-and-stretcher assembly 700,
and a retaining unit.
[0013] The central shaft 300 includes upper, middle
and lower tubes 330, 320, 310 which are telescopically
coupled to one another along a longitudinal axis. The
upper and lower tubes 330, 310 respectively have a top-
side end and a bottom end of the central shaft 300. The
lower tube 310 has a convergent retaining portion 340.
The upper hub 500 and the handle shell 200 are secured
on the top-side end and the bottom end of the central
shaft 300, respectively. The handle shell 200 defines a
guide rail 210 extending along a linear path that is parallel
to the longitudinal axis. The runner 600 is sleeved on the
central shaft 300 and is slidable between upper and lower
positions that are respectively distal from and proximate
to the bottom end. The opening spring 400 is mounted
in the central shaft 300 to bias the upper tube 330 to
move from a retracted position, where the upper hub 500
is closer to the handle shell 200, to an extended position,
where the upper hub 500 is remote from the handle shell
200. The rib-and-stretcher assembly 700 interconnects
the upper hub 500 and the runner 600, and is configured
to be spread out when the runner 600 is displaced to the
upper position, and to be collapsed when the runner 600
is displaced to the lower position. The retaining unit in-
cludes an engaging hole 330’ which is formed in a lower
portion of the upper tube 330, and an engaging ring 920
which is movably disposed in the handle shell 200 to be
releasably engaged with the engaging hole 330’ so as to
releasably restrain movement of the upper tube 330 to-
ward the extended position by counteracting the biasing
action of the opening spring 400.
[0014] With reference to Fig. 4, the safety device of
this embodiment is shown to comprise a pulling cord 800,
a reel member 10, a reel biasing spring 20, a push button
910, a unidirectional retaining mechanism 30, and an en-
trapment mechanism 40.
[0015] The pulling cord 800 has an anchoring end 801
tensely moved with the upper hub 500, and a first cord
segment 802 which extends from the anchoring end 801
to the runner 600 and which is wound on the runner 600.
The first cord segment 802 further extends upward
through the upper hub 500 and then downward to form
a second cord segment 803 which is led into the central
shaft 300 and along a guiding route and which terminates
at a connected end 804 that is located in the handle shell
200.

[0016] The reel member 10 is rotatably mounted to the
handle shell 200 about a reel axis, and is configured to
permit the connected end 804 of the pulling cord 800 to
be secured thereon such that the second cord segment
803 is reeled out when the upper tube 330 is forced to
move towards the extended position, and is reeled in
when the upper tube 330 is manually pressed toward the
retracted position. The reel biasing spring 20 is disposed
to bias the reel member 10 to reel in the second cord
segment 803 when the upper tube 330 is manually
pressed toward the retracted position.
[0017] The push button 910 is configured to be man-
ually operable to perform a stroke movement relative to
the handle shell 200 so as to release the retaining unit,
thereby permitting the upper tube 330 to be moved to-
ward the extended position. In this embodiment, the en-
gaging ring 920 of the retaining unit is integrally formed
with the push button 910.
[0018] The unidirectional retaining mechanism 30 in-
cludes a ratchet wheel 31, a pawl 32, a pawl biasing
member 34, a lever 33, and an actuating finger 930. The
ratchet wheel 31 is sleeved on and rotated with the reel
member 10, and has a plurality of ratchet teeth 311 an-
gularly displaced from one another about the reel axis.
The pawl 32 has a projecting driven portion 323, two slid-
ers 322 mounted on the guide rail 210 and slidable along
the linear path that is transverse to a direction of the
stroke movement of the push button 910, and a retaining
end 321 movable relative to the ratchet wheel 31 between
a blocking position, as shown in Fig. 3, where the retain-
ing end 321 is engaged with one of the ratchet teeth 311
so as to guard against reeling-out movement of the reel
member 10, and a free-rotating position, as shown in Fig.
7, where the retaining end 321 is disengaged from the
ratchet wheel 31 to permit the reel member 10 to reel out
the second cord segment 803 of the pulling cord 800.
The pawl biasing member 34 is disposed to bias the pawl
32 toward the blocking position. The lever 33 is pivotably
mounted on the handle shell 200 about a pivot axis that
is parallel to the reel axis of the reel member 10, and has
an actuating end 333 which is engaged with the driven
portion 323 so as to move the retaining end 321 of the
pawl 32 from the blocking position to the free-rotating
position, and a force-transmitting end 332 which is actu-
ated by the stroke movement of the push button 910. The
actuating finger 930 is integrally formed with the push
button 910 to be moved therewith so as to transmit the
stroke movement to the force-transmitting end 332 of the
lever 33. In this embodiment, the push button 910, the
engaging ring 920 and the actuating finger 930 are
formed as a single-piece switch body 900.
[0019] With reference to Fig. 5, the entrapment mech-
anism 40 is disposed in the central shaft 300, and in-
cludes a gate member 41, a retained body 45, a pressing
head 43, and a tubular actuator 44. The gate member 41
is secured in the upper tube 330, and extends across the
guiding route of the second cord segment 803 of the pull-
ing cord 800 to divide the guiding route into trapping and
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running regions (A,B) that are respectivelyproximate to
and distal from the upper hub 500. The gate member 41
has left and right gate halves 411 which cooperatively
define an entry port 47 that is configured to permit the
second cord segment 803 to run therethrough when in a
normal state, and which are movable radially away from
each other so as to place the entry port 47 in an enlarged
state. Two gate springs 42 are disposed to respectively
bias the left and right gate halves 411 to move toward
each other. The left and right gate halves 411 further
cooperate to define a mouth 48 which is in spatial com-
munication with the entry port 47 and which is configured
to diverge downwardly. The retained body 45 is secured
to and movable with the second cord segment 803 of the
pulling cord 800. As shown in Fig. 6, when the runner
600 is in the upper position, the retained body 45 is dis-
posed in the running region (B). The pressing head 43
is configured to be tubular for extension of the pulling
cord 800 therethrough, and has an engaging end 432
which converges toward the gate member 41 and which
is matingly engaged with the mouth 48 of the gate mem-
ber 41, and a pressed end 433 which is opposite to the
engaging end 432. The tubular actuator 44 has an upper
end 441 which is engaged with the pressed end 433 of
the pressing head 43, and a lower end 442 which is dis-
posed to abut against the retaining portion 340 of the
lower tube 310 when the upper tube 330 is displaced to
the retracted position, as shown in Fig. 2, so as to gen-
erate an upward pressing force that is transmitted to the
pressing head 43 such that the engaging end 432 is
forced against the gate member 41 so as to move the
left and right gate halves 411 radially away from each
other, thereby placing the entry port 47 in the enlarged
state. A head spring 46 is disposed to bias the engaging
end 432 away from the mouth 48.
[0020] When the umbrella is in the closed state, refer-
ring to Figs. 2 to 4, the upper tube 330 is in the retracted
position such that the engaging ring 920 is engaged in
the engaging hole 330’ and the rib-and-stretcher assem-
bly 700 is collapsed. In addition, the opening spring 400
is compressed, the pawl 32 is engaged with one of the
teeth 311 of the ratchet wheel 31, and the pulling cord
800 is reeled in.
[0021] Referring to Figs. 6 and 7, when the push button
910 is pressed, the engaging ring 920 is removed from
the engaging hole 330’, and the lever 33 is turned pivot-
ally by virtue of engagement between the actuating finger
930 and the force-transmitting end 332 to force the pawl
32 to move to the free-rotating position. At this stage, the
central shaft 300 can be extended to the extended posi-
tion by the biasing action of the opening spring 400, and
the runner 600 is moved upwardly by pulling of the pulling
cord 800 and rotation of the reel member 10, thereby
spreading out the rib-and-stretcher assembly 700 of the
umbrella. It is noted that, when the runner 600 is moved
to the upper position, the retained body 45 is moved to
pass through the entry port 47 into the running region
(B), and the entry port 47 is placed in the normal state

since the lower end 442 of the tubular actuator 44 is not
in abutment with the retaining portion 340 of the lower
tube 310.
[0022] Referring to Figs. 8 and 9, when it is desired to
close the umbrella, the push button 910 is pressed and
the runner 600 is pulled downwards to the lower position,
so that the retained body 45 is forced to push through
the entry port 47 to place the entry port 47 in the enlarged
state and is thereby disposed in the trapping region (A).
The retained body 45 is retained in the trapping region
(A) once the entry port 47 returns to the normal state.
Hence, the rib-and-stretcher assembly 700 cannot be
spread out at this stage.
[0023] Referring again to Figs. 8 and 4, when it is de-
sired to telescopically fold the umbrella, a pressing force
is applied to bring the handle shell 200 and the upper
hub 500 to move toward each other. By virtue of the bi-
asing action of the reel biasing spring 20, the ratchet
wheel 31 is rotated to reel in the pulling cord 800 on the
reel member 10, and is brought to slap against the pawl
32 intermittently so as to provide audible and tactile feed-
back to the user until the engaging hole 330’ in the runner
600 is engaged with the engaging ring 920 and the um-
brella is in the closed state, as shown in Fig. 2. It is noted
that the entry port 47 is forced to be disposed in the en-
larged state for passage of the retained body 45 during
opening of the umbrella.
[0024] During folding of the umbrella, if the user inad-
vertently loses grip of the central shaft 300, as shown in
Fig. 8, due to the engagement between the pawl 32 and
the ratchet wheel 31, the movement of the pulling cord
800 is restrained so as to hold the runner 600, the central
shaft 300, and the rib-and-stretcher assembly 700 in po-
sition. Thus, undesirable extension and opening of the
umbrella, which may cause injury to the user or people
nearby can be avoided. In addition, since the retained
body 45 is retained in the trapping region (A) when the
runner 600 is in the lower position, movement of the run-
ner 600 to the upper position can be prevented so as to
keep the rib-and-stretcher assembly 700 in a collapsed
state. Moreover, the unidirectional retaining mechanism
30 has a simple construction so as to render the handle
shell 200 compact and lightweight.

Claims

1. A safety device for an automatically openable um-
brella, the umbrella including
a central shaft (300) including upper and lower tubes
(330,310) which are telescopically coupled to each
other along a longitudinal axis, said central shaft
(300) having a top-side end and a bottom end;
an upper hub (500) and a handle shell (200) secured
on said top-side end and said bottom end of said
central shaft (300), respectively;
a runner (600) sleeved on said central shaft (300)
and slidable between upper and lower positions that
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are respectively distal from and proximate to said
bottom end;
an opening spring (400) mounted in said central shaft
(300) to bias said upper tube (330) to move from a
retracted position where said upper hub (500) isclos-
er to said handle shell (200) to an extended position
where said upper hub (500) is remote from said han-
dle shell (200);
a rib-and-stretcher assembly (700) interconnecting
said upper hub (500) and said runner (600) , and
configured to be spread out when said runner (600)
is displaced to the upper position, and to be collapsed
when said runner (600) is displaced to the lower po-
sition;
a retaining unit (330’,920) which is operable to re-
leasably restrain movement of said upper tube (330)
toward the extended position by counteracting the
biasing action of said opening spring (400), charac-
terized in that said safety device comprises:

a pulling cord (800) having an anchoring end
(801) tensely moved with the upper hub (500),
and a first cord segment (802) which extends
from said anchoring end (801) to said runner
(600) and which is wound on saidrunner (600) ,
said first cord segment (802) further extending
upward through said upper hub (500) and then
downward to form a second cord segment (803)
which is further led into the central shaft (300)
and along a guiding route and which terminates
at a connected end (804) that is located in said
handle shell (200);
a reel member (10) rotatably mounted to said
handle shell (200) about a reel axis, and config-
ured to permit said connected end (804) of said
pulling cord (800) to be secured thereon such
that said second cord segment (803) is reeled
out when said upper tube (330) is forced to move
towards the extended position, and is reeled in
when said upper tube (330) is manually pressed
toward the retracted position;
a reel biasing spring (20) disposed to bias said
reel member (10) to reel in said second cord
segment (803) when said upper tube (330) is
manually pressed toward the retracted position;
a push button (910) configured to be manually
operable to perform a stroke movement relative
to said handle shell (200) so as to release the
retaining unit (330’,920) to thereby permit said
upper tube (330) to be moved toward the ex-
tended position;
a unidirectional retaining mechanism (30) dis-
posed between said push button (910) and said
reel member (10), and displaceable, in response
to the stroke movement of said push button
(910), from a blocking position, where said reel
member (10) is guarded against performing a
reeling-out movement, to a free-rotating posi-

tion, where said reel member (10) is permitted
to reel out said second cord segment (803); and
an entrapment mechanism (40) disposed in said
central shaft (300), and including
a gate member (41) which is disposed in said
upper tube (330), and which extends across the
guiding route to divide the guiding route into trap-
ping and running regions (A,B) that are respec-
tively proximate to and distal from said upper
hub (500), said gate member (41) having an en-
try port (47) which is configured to permit said
second cord segment (803) to run therethrough
when in a normal state, and which is configured
to be enlargeable so as to be placed in an en-
larged state, and
a retained body (45) which is disposed in said
running region (B) when said runner (600) is in
the upper position, which is movable with said
second cord segment (803), and which is con-
figured such that, once said runner (600) is
moved from the upper position to the lower po-
sition, said retained body (45) is forced to push
through said entry port (47) to place said entry
port (47) in the enlarged state and is thereby
disposed in said trapping region (A) , said re-
tained body (45) being retained in said trapping
region (A) once said entry port (47) returns to
the normal state.

2. The safety device according to Claim 1, character-
ized in that said entrapment mechanism (40) further
includes apressinghead (43) having an engaging
end (432) engaged with said gate member (41), and
a pressed end (433) which is disposed opposite to
said engaging end (432), and which is configured
such that, once said upper tube (330) is displaced
to the retracted position, said engaging end (432) is
forced against said gate member (41) by virtue of an
upward pressing force transmitted to said pressed
end (433) to thereby place said entry port (47) in the
enlarged state.

3. The safety device according to Claim 2, character-
ized in that said entrapment mechanism (40) further
includes a tubular actuator (44) having an upper end
(441) which is engaged with said pressed end (433)
of said pressing head (43), and a lower end (442)
which is disposed to abut against said bottom end
of said central shaft (300) when said upper tube (330)
is displaced to the retracted position, so as to gen-
erate the upward pressing force.

4. The safety device according to Claim 3, character-
ized in that said engaging end (432) converges to-
ward said gate member (41), and said gate member
(41) has left and right gate halves (411) which coop-
eratively define said entry port (47), and which are
movable radially away from each other so as to place
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said entry port (47) in the enlarged state, said left
and right gate halves (411) further cooperating to
define a mouth (48) which is in spatial communica-
tion with said entry port (47), and which is configured
to diverge and to mate with said engaging end (432)
such that, when the upward pressing force is trans-
mitted to said pressed end (433) of said pressing
head (43), said left and right gate halves (411) are
moved radially away from each other to place said
entry port (47) in the enlarged state.

5. The safety device according to Claim 4, character-
ized in that said entrapment mechanism (40) further
includes two gate springs (42) disposed to respec-
tively bias said left and right gate halves (411) to
move toward each other, and a head spring (46) dis-
posed to bias said engaging end (432) away from
said gate member (41).

6. The safety device according to Claim 1, character-
ized in that said unidirectional retaining mechanism
(30) includes
a ratchet wheel (31) rotatable with said reel member
(10), and having a plurality of ratchet teeth (311) an-
gularly displaced from one another about the reel
axis,
a pawl (32) having a retaining end (321) and movable
relative to said ratchet wheel (31) between the block-
ing position, where said retaining end (321) is en-
gaged with one of said ratchet teeth (311) to guard
against reeling-out movement of said reel member
(10), and the free-rotating position, where said re-
taining end (321) is disengaged from said ratchet
wheel (31), and
a lever (33) pivotably mounted to said handle shell
(200), and having an actuating end (333) which is
disposed to move said pawl (32) from the blocking
position to the free-rotating position, and a force-
transmitting end (332) which is actuated by the
stroke movement of said push button (910) to permit
said actuating end (333) to move said pawl (32) to-
ward the free-rotating position.

7. The safety device according to Claim 6, character-
ized in that said unidirectional retaining mechanism
(30) further includes an actuating finger (930) which
is disposed to be moved with said push button (910)
so as to transmit the stroke movement to said force-
transmitting end (332) of said lever (33), and a pawl
biasing member (34) which is disposed to bias said
pawl (32) toward the blocking position.

8. The safety device according to Claim 7, character-
ized in that said lever (33) is pivotally mounted on
said handle shell (200) about a pivot axis that is par-
allel to the reel axis of said reel member (10), said
pawl (32) being movable relative to said ratchet
wheel (31) along a linear path that is transverse to

a direction of the stroke movement of said push but-
ton (910).

9. The safety device according to Claim 8, character-
ized in that said actuating finger (930) is integrally
formed with said push button (910), and said handle
shell (200) defines a guide rail (210) for guiding
movement of said pawl (32) along the linear path.
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