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(54)  Shaft structure of automatic umbrella

(67)  The present invention provides a structure of
shaft of automatic umbrella, which includes a shaft as-
sembly (30) including a second section (32) having a top
end fixed to an internal plug (35). An inner tube (34) is
fixed at a top end thereof to the internal plug (35) and
receives therein an operation tube (36) having a bottom
coupled to an operation plug (38). The inner tube (34) ‘
receives in a top portion thereof a pulley (37) around . \r
which an operation cable (39) wraps. An end of the op- EEparypnn iy o
eration cable (39) is fixed to a bullet-like member (50)
and an opposite end fixed to the operation plug (38). To
open the umbrella, a push button (22) is depressed and
an expansion spring (60) pushes upward the second sec-
tion (32) so that the runner cable (42) and the operation
cable (39) drive a runner (40) and a third shaft section
(33) upward to completely open the umbrella.
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Description
(a) Technical Field of the Invention

[0001] The present invention generally relates to an
improved structure of automatic umbrella, and more par-
ticularly to an improvement made on a shaft assembly
ofthe automatic umbrella, so thatthe improved automatic
umbrella allows of an easier and more efficient operation
of a last stage of compressing and closing the umbrella
thereby remarkably reducing the potential risk caused in
compressing and closing the umbrella.

(b) Description of the Prior Art

[0002] An early automatic umbrella comprises a con-
trol structure and operated in such a way as disclosed in
US PatentNo. 6,684,893B2. Such aknown umbrella con-
trol structure is arranged inside a handle and comprises
a hollow main body receiving therein a control ring. A
control bar is rotatably attached to the bottom of one side
of the control ring. A push button is arranged at one side
of the main body and is exposed through a side opening
of the handle. Expansion and collapse of the shaft of the
umbrella is controlled through the above described ar-
rangement. However, such an automatic umbrella shows
a major drawback in the process of compressing and
closing the umbrella, for closing umbrella requires an op-
eration of compressing an expansion spring arranged
inside the shaft of the umbrella. The expansion spring
has an overall length substantially corresponding to the
total length of three sections of the shaft and this render
the expansion spring an elongate elastic element that
shows high strength and large spring force. Consequent-
ly, a user’s hand must apply a great effort to compress
and close the umbrella and must have this done in a
single operation. Incaution or negligence in the applica-
tion of force or compression often lead to accidental re-
lease of the expansion spring that springs the shaft back
to cause damage of the hand or other body portion of the
user. In summary, the known automatic umbrella shows
several shortcomings in practical use, which briefly de-
scribed as follows:

(1) Depressing the push button to close the umbrella
can only collapse the umbrella ribs and the canopy
carried thereby, but the shaft still maintains the fully
expanded condition with all the three sections there-
of extended to the extremes. This makes it difficult
for a woman or a young child whose hands are usu-
ally short to tightly grip and depress the shaft toward
the handle.

(2) Since the length of the expansion spring spans
from the first section to the third section of the shaft,
such a great length imposes a great strength and
spring force to the spring. A user must apply a great
force with his or her hands to compress and close
the umbrella. This makes compressing and closing
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the umbrella a difficult operation for a woman or a
young child whose hands are generally less strong
and powerful.

(3) Due to the great strength and spring force of the
expansion spring, any incaution or negligence oc-
curring in the application of force to compress and
close the umbrella may lead to undesired spring back
of the shaft by the released great spring force of the
expansion spring. This may cause physical injuries
to the hands or other body portions of the user.

[0003] Apparently, the known automatic umbrella is
generally imperfect in respect of the structural arrange-
ment thereof and may cause inconvenience and danger
in operating the umbrella. Improvement is desired to
overcome such problems.

SUMMARY OF THE INVENTION

[0004] The primary objective of the present invention
is to alleviate or overcome the deficiencies of the known
structure of automatic umbrella by providing a novel
structure of shaft of automatic umbrella, in which an op-
eration cable is arranged to pull an operation tube that
is arranged inside an inner tube to push up a top cap in
opening the umbrella, thereby extending a third shaft sec-
tion, and to telescopically receive the third shaft section
and a second shaft section together in order to allow of
easy and efficient compression and closing of the um-
brella.

[0005] Another objective of the present invention is to
provide a structure of shaft of umbrella, in which an in-
ternal plug is fixed to a top end of the second shaft section
to support the expansion spring so that the length of the
expansion spring is reduced and the strength and spring
force of the expansion spring are reduced, but is still op-
erable to fully expand the shaft assembly, whereby the
potential risk of a user being physically injured in the proc-
ess of compressing and closing the umbrella.

[0006] To achieve the above objectives, the present
invention provides a structure of shaft of automatic um-
brella, wherein an improvement is made on the structure
of a shaft assembly. The shaft assembly comprises a
second section having a top end fixed to an internal plug.
An inner tube is fixed at a top end thereof to the internal
plug and receives therein an operation tube having a bot-
tom coupled to an operation plug. The inner tube receives
inatop portion thereof a pulley around which an operation
cable wraps. An end of the operation cable is fixed to the
bullet-like member and an opposite end fixed to the op-
eration plug.

[0007] With such an arrangement, to open the umbrel-
la, a push button is depressed and an expansion spring
pushes upward the second section so that the runner
cable and the operation cable respectively drive the run-
ner and a third shaft section upward to completely open
the umbrella. To close the umbrella, the push button is
depressed again, and the operation cable is relaxed. Col-
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lapse springs drive downward movements of the runner
and the third shaft section to completely telescope the
third shaft section over the second shaft section thereby
shortening the overall length of the shaft assembly for
easy and efficient completion of the final stage of the
process of compressing and closing the umbrella.
[0008] The foregoing objectives and summary provide
only a brief introduction to the present invention. To fully
appreciate these and other objects of the present inven-
tion as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailed
description of the invention and the claims should be read
in conjunction with the accompanying drawings.
Throughout the specification and drawings identical ref-
erence numerals refer to identical or similar parts.
[0009] Many other advantages and features of the
present invention will become manifest to those versed
in the art upon making reference to the detailed descrip-
tion and the accompanying sheets of drawings in which
a preferred structural embodiment incorporating the prin-
ciples of the present invention is shown by way of illus-
trative example.

BRIEF DESCRIPTION OF THE DRAWINGS
[0010]

FIG 1 is a cross-sectional view of an umbrella ac-
cording to the presentinventionin a compressed and
ready-to-use condition.

FIG 2 is a cross-sectional view of the umbrella ac-
cording to the presentinvention in an open condition.
FIG 3 is a cross-sectional view of the umbrella ac-
cording to the presentinventionin a closed condition.
FIG 4 is a partial exploded view of a shaft assembly
according to the present invention.

FIG 5isan enlarged view of circled portion Aof FIG 2.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] The following descriptions are exemplary em-
bodiments only, and are not intended to limit the scope,
applicability or configuration of the invention in any way.
Rather, the following description provides a convenient
illustration for implementing exemplary embodiments of
the invention. Various changes to the described embod-
iments may be made in the function and arrangement of
the elements described without departing from the scope
of the invention as set forth in the appended claims.

[0012] ReferringtoFIG 1, a shaftstructure of automatic
umbrella according to an embodiment of the present in-
vention will be described by taking a three-fold umbrella
as an example. The umbrella according to the present
invention generally comprises a handle (10), an opera-
tion and control unit (20), a shaft assembly (30), a runner
(40), a top cap (41), a bullet-like member (50), an expan-
sion spring (60), and a plurality of ribs (70) and collapse
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springs (71). The operation and control unit (20) is ar-
ranged inside the handle (10) and comprises a hollow
main body that receives therein a control ring (21) and a
push button (22) that is arranged inside an opening de-
finedin a sidewall of the handle (10) and exposed outside
the handle. The control ring (21) comprises a control bar
(23) arranged at the bottom of one side thereof and the
control ring (21) also comprises a projecting bar (24) ar-
ranged at an opposite side thereof for engaging and re-
leasably retaining the runner (40) to hold the umbrella in
a collapsed condition. The shaft assembly (30) compris-
es a first shaft section (31), a second shaft section (32),
and a third shaft section (33) that are telescopically re-
ceived in each other. The third shaft section (33) has a
top end to which and the top cap (41) is fixed. The second
shaft section (32) has a top portion receiving and fixing
therein an internal plug (35) that fixes an inner tube (34).
The first shaft section (31) of the shaft assembly (30) has
a bottom end fixed to the main body of the operation and
control unit (20). The expansion spring (60) is received
inside the first shaft section (31) and the second shaft
section (32) of the shaft assembly (30). Each of the ribs
(70) is coupled between the runner (40) and the top cap
(41).

[0013] Referringto FIGS. 2,4, and5, the presentinvent
features the structure of the shaft assembly (30) of the
umbrella, which is structured in such a way that an inter-
nal plug (35) is fixed to the top end of a second shaft
section (32) and an inner tube (34) has a top end fixed
to the internal plug (35). The internal plug (35) has a top
end to which an end of a runner cable (42) is attached.
An opposite end of the runner cable (42) extends upward
and wraps around a pulley arranged inside the top cap
(41) to extend outward for attaching to a top end of the
runner (40). The inner tube (34) receives therein an op-
eration tube (36), and the operation tube (36) has a top
end fixed to a bottom of the top cap (41). The operation
tube (36) has a bottom end that is fit into and fixed to an
operation plug (38) in which a through hole (381) and a
fixing hole (382) are formed. The inner tube (34) has a
top portion receiving and retaining therein a pulley (37)
around which an operation cable (39) wraps in such a
way that an end of the operation cable (39) extends
through the through hole (381) to attach to a top of the
bullet-like member (50) and an opposite end is received
and fixed in the fixing hole (382) to thereby attach to the
operation plug (38).

[0014] Referringbackto FIG 1, the automatic umbrella
is shown in a condition of being compressed and ready
to use. The expansion spring (60) contained in the shaft
assembly (30) is depressed by the internal plug (35) of
the second shaft section (32) and shows a compressed
condition. The runner (40) is caught and retained in po-
sition by the projecting bar (24) of the control ring (21).
Atthe same time, the control bar (23) is depressed down-
ward by the shaft assembly (30) to show an inclined con-
dition. The bullet-like member (50) is depressed by the
inner tube (34) and biased by the spring plate (311) to
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engage and thus retain in a retention hole formed in the
first shaft section (31).

[0015] Referring to FIG 2, to open the umbrella, the
push button (22) is pressed down and the control ring
(21) is thus pushed inward to separate the projecting bar
(24) from the runner (40), whereby the spring force of the
expansion spring (60) contained in the shaft assembly
(30) forcibly drives the second shaft section (32) upward.
At this moment, the bullet-like member (50) is stilled re-
tained in the retention hole of the first shaft section (31),
so that the operation cable (39) and the pulley (37) to-
gether move the operation tube (36) upward to push up
the top cap (41) thereby moving the third shaft section
(33) upward. Under this condition, the runner (40) is
pulled upward by the runner cable (42) to expand the ribs
(70) thereby completing automatic opening of the um-
brella. It is noted that under this condition, the collapse
spring (71) of each of the ribs (70) is set in an elongated
condition. Further, the control bar (23) is allowed to move
to a horizontal condition and engage the bullet-like mem-
ber (50).

[0016] Referring to FIG 3, to close the umbrella, the
push button (22) is pressed again so that the control bar
(23) pushes the bullet-like member (50) away to disen-
gage from the retention hole of the first shaft section (31).
Under this condition, the force induced by the operation
cable (39) is removed so that the spring forces of the
collapse springs (71) of the ribs (70) cause the ribs (70)
and the umbrella canopy to collapse together and force
the runner (40) to move downward and at the same time
make the third shaft section (33) telescoping downward
over the second shaft section (32). Consequently, the
expanded the shaft assembly (30) is now turned into a
length of only two sections. This allows the subsequent
operation of closing the umbrella to be carried out in an
easier and more efficient manner.

[0017] The above description of the structure of shaft
of automatic umbrella is made with respect to an illustra-
tive example of a three-fold umbrella. However, it is ap-
parent that the structure of shaft according to the present
invention is equivalently applicable to a four-fold or five-
fold automatic umbrella, where the fourth section and/or
fifth section of the shaft are telescopically coupled below
the second section of the shaft.

[0018] It will be understood that each of the elements
described above, or two or more together may also find
a useful application in other types of methods differing
from the type described above.

[0019] While certain novel features of this invention
have been shown and described and are pointed out in
the annexed claim, it is not intended to be limited to the
details above, since it will be understood that various
omissions, modifications, substitutions and changes in
the forms and details of the device illustrated and in its
operation can be made by those skilled in the art without
departing in any way from the spirit of the present inven-
tion.
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Claims

1. A shaft of automatic umbrella, wherein the umbrella
comprises a handle (10) and an operation and con-
trol unit (20) that is received in the handle (10) and
comprises a push button (22) and a control ring (21)
that comprises a control bar (23) and a projecting
bar (24), a shaft assembly (30) comprising a first
shaft section (31), a second shaft section (32), and
a third shaft section (33) telescopically received in
each other, a top cap (41) fixed to a top end of the
third shaft section (33), a runner (40) movably fit over
the shaft assembly (30), a bullet-like member (50)
arranged inside the shaft assembly (30), an expan-
sion spring (60), and a plurality of ribs (70) that is
coupled between the top cap (41) and the runner
(40) and each comprises a collapse spring (71); the
improvement comprising that the shaft assembly
(30) is structured to comprise an internal plug (35)
received and fixed inside a top portion of the second
shaft section (32) and an inner tube (34) received in
the second shaft section (32) and having a top end
fixed to the internal plug (35), the internal plug (35)
having a top end to which an end of a runner cable
(42) is attached, the runner cable (42) having an op-
posite end extending upward and wrapping around
a pulley arranged inside the top cap (41) to extend
outward for attaching to a top end of the runner (40),
the inner tube (34) receiving therein an operation
tube (36) that has a top end fixed to a bottom of the
top cap (41), the operation tube (36) having a bottom
end that is fit into and fixed to an operation plug (38)
in which a through hole (381) and a fixing hole (382)
are formed, the inner tube (34) having a top portion
receiving and retaining therein a pulley (37) around
which an operation cable (39) wraps in such a way
that an end of the operation cable (39) extends
through the through hole (381) to attach to a top of
the bullet-like member (50) and an opposite end is
received and fixed in the fixing hole (382) to attach
to the operation plug (38).

2. The shaft of automatic umbrella according to claim
1, wherein the inner tube (34) receives therein a
smooth pin to replace the pulley (37).

3. The shaft of automatic umbrella according to claim
1, which is applicable to a four-fold or five-fold auto-
matic umbrella, wherein a fourth section or a fifth
section of the shaft assembly (30) is telescopically
coupled below the second shaft section (32).
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