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Automatically opening and closing umbrella.

@ An umbrella having a tubular shaft 1, a set of
rib assembly 2 expandable and collapsible by a
runner mechanism, a handle 3 arranged to be
slidable in relation to the shaft 1, an umbrella-
opening energy accumulating mechanism 4 in-
cluding an upper energy accumulating device
41 and a lower energy accumulating device 42,
a linkage mechanism 6 capable of linking and
controlling the umbrella-opening energy ac-
cumulating mechanism 4, an actuating
mechanism 6 worked by an operating mechan-
ism 7 and an umbrella-closing coil spring 8
disposed between the inside lower end of said
shaft 1 and the front end of said intermediate
shaft 32. The invention has for its purpose to
provide a self opening and closing umbrella
capable of being opened or closed without
having to consume any extra energy and with a
little strength, while at the same time the
umbrella will in no way collapse accidentally.
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BACKGROUND OF THE INVENTION

The present invention relates to an automatically
openable and closable umbrella which, upon a push-
press of the umbrella while its front end is propping
against the ground or wall to compress a coil spring
disposed inside the shaft, is capable of accumulating
the elastic force and which at the same time upon op-
erating of the button to release the elastic force accu-
mulated in the coil spring, is whereby able to close the
umbrella.

In a conventional self-opening umbrella, such as
the one disclosed in the applicant's US Patent
4,534,374, the umbrella is provided with a strong first
coil spring and a second coil spring. The strong first
coil spring of this umbrella is located inside an inter-
mediate tubular shaft to permit the upper and lower in-
ner shafts to be constantly biased towards the outer
side of the intermediate tubular shaft, that is, the up-
per and lower inner shafts becoming ready to depart
in a direction away from each other from the inter-
mediate tubular shaft. The second coil spring, on the
other hand, is mounted on the upper end outer circum-
ference of the intermediate tubular shaft, which, upon
opening of the umbrella, is capable of enabling the in-
termediate ring or runner and the lower ring or runner
to be ready in the direction away from each other.
Next, the handle of such an automatic umbrella is pro-
vided with a button device, this button device is used
to activate the locking spring leaf which is engageable
in the intermediate tubular shaft and the outer tubular
shaft.

Based on this self-opening umbrella, if a push-
press could be applied to the handle while the tip of
the umbrella were still pressing against the ground or
a wall to compress the first coil spring thereby accu-
mulating elastic energy for use in opening of the um-
brella when the umbrella was in the closed state, and
further of the push button could be depressed to pos-
sible release the locking spring leaf from engagement
with the outer tubular shaft, the outer tubular shaft
would move and rise on the upper end of the inter-
mediate tubular shaft by virtue of a partial energy re-
leased by the first coil spring and the lower runner
mounted on the outer tubular shaft would compress
the second coil spring and accumulate elastic energy
for use in closing of the umbrella the same time while
the umbrella was being opened by the ribs. Under the
condition when the umbrella was open and if the push
button was depressed, then the locking state between
the locking spring bar and the intermediate tubular
shaft would be setfree, thus enabling the intermediate
tubular shaft to rise by the elastic force of second coil
spring. At the same time, the upper and lower inner
shafts would slide up and down in the intermediate
tubular shaft by virtue of elastic energy of the first coil
spring and close the umbrella by the ribs.

According to the foregoing known example when
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the umbrella is open, the first coil spring and the sec-
ond coil spring would work against each other in the
opposite direction, that is, in an antielastic direction.
Since part of the elastic force from a coil spring on one
side would have to be spent on the coil spring from the
other side, it would be necessary to use a coil spring
of sufficient elasticity. Therefore, during use to push
against the umbrella so as to compress the first coil
spring and accumulate elastic energy for use as an
impetus in opening and closing the umbrella while
holding the handle and pressing the tip of the umbrella
against the ground, there must apply a very strong
push pressure of 16 kg to 20 kg. Generally speaking,
for operating an umbrella of the type it not only re-
quires the strength of one’s wrist the user has also to
use part of his body weight, that is, the body has to
lean in the direction of the wrist in order to provide an
additional force to the wrist. Hence, for a person sitting
in the bus or an electric car to push against the um-
brella entirely with a single hand till the first coil spring
is fully compressed, there would be difficulty even with
an adult. As for a child or an aged person it may cer-
tainly be said that there is even no possibility for them
to push move the umbrella. With an umbrella of the
type, there is therefore inconvenience in use and also
is the restriction in the age of the users, which has
thus contributed to its inability as a self-opening um-
brella to be conveniently used by persons irrespective
of their ages.

SUMMARY OF THE INVENTION

In order to solve the above problem, according to
the present invention there is provided an automati-
cally openable and closable umbrella which, as
shown in FIG. 1, comprises a tubular shaft 1, arib as-
sembly 2 mounted on the upper portion of the shaft 1
and capable of expanding and collapsing by means of
a stretching and collapsing mechanism including an
upper, an intermediate and a lower runners 21, 22, 23,
ahandle 3 arranged at the lower end of the shaft 1 and
being slidable in relation to the shaft 1, an umbrella
opening energy accumulating mechanism 4 located
at the upper end of the shaft 1 and equipped with an
upper energy accumulating device 41 and a lower en-
ergy accumulating device 42, a linkage mechanism 5
located on the inner and outer sides of the shaft 1 and
formed of wire materials linking and controlling the
umbrella-opening energy accumulating mechanism
4, an actuating mechanism 6 located in the lower end
interior of the shaft 1 and capable of working by an op-
erating mechanism 7 to be described hereinafter, an
operating mechanism 7 mounted by inserting in the
lower end of the shaft 1 to push on the upper end of
the handle 3 and located outside of an intermediate
shaft 32 which is inserted in the interior of the handle
3 and with which it forms into a single body and equip-
ped with a control button 73, a heart cam 75, a spring
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stop 76 and a push lever 78, a coil spring 8 located
between the lower end inside of the shaft 1 and the
front end of the intermediate shaft 32, and a cap like
ferrule 9 mounted on the upper end of the upper run-
ner 21.

When an umbrella is in the closed condition, nor-
mally the upper accumulating device 41 of the energy
accumulating mechanism 4 for use in opening the um-
brella is maintained at a state of pre-accumulated en-
ergy while the lower accumulating device 42 is kept at
a release state of no accumulated energy. On the
other aspect, the coil spring for accumulating energy
for closing the umbrella likewise is maintained at the
release condition. During use, the umbrella is first
pushed with the ferrule 9 is pressing against the
ground or a wall surface while gripping the handle of
the umbrella with a hand. In this way, because of the
relative sliding action between the intermediate shaft
32 and the main shaft 1 it serves to compress the um-
brella-closing coil spring 8 and thereby accumulate
energy for closing the umbrella, while, at the same
time, the spring of the lower energy accumulating de-
vice 42 by way of the movable tube will be drawn
thereby accumulating energy for use in opening the
umbrella. On opening the umbrella, it is possible to re-
lieve the upper and lower accumulating devices 41,
42 of the umbrella-opening energy accumulating
mechanism 4 from the energy maintaining condition
thereby permitting the umbrella-opening energy to be
released by way of the actuating mechanism 6 and the
linkage device 5 by merely pressing the control button
73 of the operating mechanism 7 just a little toward the
upper direction. The umbrella will thus be extended
and opened. To close the umbrella, it only requires to
depress the control button 73 slightly so that the um-
brella-closing coil spring 8 is relieved from the com-
pressed condition, thereby releasing energy. By
means of this energy the shaft 1 is able to move up-
wardly from the intermediate shaft 32 whereas the
lower runner 23 will move downwardly relative to the
rise of the shaft 1. Finally, the upper spring leaf 232
is engaged in an engaging hole of the shaft 1, where-
as the upper umbrella-opening energy accumulating
device 41 now is compressed by the linkage device 5
to accumulate energy. The intermediate runner 22
also ascends and the umbrella is thus closed to be in
the original closed position.

The heart cam 75 located in the operating mech-
anism 7 facilitates smooth operation of the control but-
ton 73 and at the same time serves to avoid occur-
rence of any erroneous operation. Next, the provision
of a spring stop 76 assists in preventing the umbrella
from closing during a strong wind.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial sectional view of an automati-
cally openable and closable umbrella of the in-
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vention in the closed position;

FIG. 2 is an exploded perspective view of the
main portion of the umbrella;

FIG. 3 is a partial sectional view of the umbrella
which because of umbrella-closing coil spring be-
ing compressed is in the umbrella-closed condi-
tion of accumulation of energy;

FIG. 4 is a partial sectional view of the umbrella
of FIG. 1 in the open condition;

FIG. 5is a side view illustrating one side construc-
tion part of the operating portion of the umbrella
in section;

FIG. 6 is a partial sectional side view of one side
construction of the heart-shape device of the op-
erating portion as shown in FIG. 5;

FIG. 7 illustrates the construction relation in the
umbrella operating state of the operating portion
as shown in FIG. 5; and

FIG. 8 illustrates the construction relation in the
umbrella operating state of the operating portion
as shown in FIG. 6.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

As shown in FIGS. 1 and 2, the automatically
openable and closable umbrella of the present inven-
tion comprises, basically, a tubular shaft 1 acting as
the basic shaft, a set of rib assembly 2 located on the
upper part of the tubular shaft 1 and capable of ex-
tending and closing by means of a push and retract
mechanism, a handle 3 fixed to the lower end of the
shaft 1, an energy accumulating mechanism 4 for
opening the umbrella concealed inside the upper end
portion of the shaft 1, a linkage mechanism located in
the inside and outside of the shaft 1 and formed of the
wire material linking to and controlling the umbrella-
opening energy accumulating mechanism 4, a control
mechanism 7 for opening the umbrella mounted by in-
serting in the lower end of the shaft 1 to push against
the upper end of the handle 3, and a coil spring 8 for
closing the umbrella concealed inside the lower end
of the shaft 1.

The tubular shaft 1 serves as the elongated tub-
ular shaft of a basic shaft provided in the middle and
the lower parts on one side thereof respectively with
a slotted first engaging hole 11 and an elongated sec-
ond engaging hole 12.

The rib assembly 2 is closably mounted with a
linking action on the shaft 1 by means of an upper, an
intermediate and a lower runners 21, 22 and 23 locat-
ed at the upper end of the shaft 1 for cooperating ac-
tion. This rib assembly 2 comprises the upper runner
21 fixed at the upper end of the shaft 1, the lower run-
ner 23 slidably attached below the upper runner 21 to
the shaft 1, the intermediate runner 22 slidably attach-
ed between the upper and lower runners 21 and 23 to
the shaft 1 and a plurality of dome ribs 24, stretchers
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25 and actuating ribs 26 pivotably attached respec-
tively to the runners 21, 22 and 23 and capable of
spreading out and collapsing in a mutually linking
manner. One end of each dome rib 24 is rotatably piv-
otally attached to the upper runner 21 while the other
end thereof remains free. Each of the stretchers 25,
on the other hand, has one end rotatably pivotally at-
tached to the intermediate runner 22 while its other
end is pivotally attached to a generally middle place
on the dome rib 24. Also, one end of each of the ac-
tuating ribs 26 is rotatably pivotally attached to the
lower runner 23 and the other end thereof is rotatable
generally towards the above and pivotally attached to
a middle place on the stretcher 25. As shown in FIG.
2, the lower end of the lower runner 23 is integrally
formed with a downwardly extended extension tube
230. This extension tube 230 is provided on one side
with an axial channel 231. Inside the axial channel
231 is disposed an upper spring leaf 232 which, by the
spring being under compression, constantly presses
on the shaft.

The handle 3 has a tubular intermediate shaft 32,
which is capable of forming an annular space inside
the front end tubular portion 31 of the handle 3 and is
thereby fixed by one end thereof in that tubular portion
31 by a pin 321 while its other end is slidably inserted
in the lower end interior of the shaft 1. On the side of
a control mechanism 7 of the intermediate shaft 32
there is formed a series of elongated slots 322 and fur-
themmore, at the upper end of the intermediate shaft
32 is located an intermediate shaft stopper 324 while
atits lower end is inserted a movable stopper 326 with
limiting stroke by being engaged in an elongate hole
325 of the pin 321.

The umbrella-opening energy accumulating
mechanism 4 comprises an upper energy accumulat-
ing device 41 disposed inside the upper end of the
shaft 1 and a lower energy accumulating device 42 lo-
cated in the shaft 1 between the lower runner 23 and
the intermediate runner 22. The upper energy accu-
mulating device 41, in turn, comprises an upper stop-
per 412 located inside the upper end of the shaft 1 and
provided on the outer circumference thereof with a
plurality of axially guiding channels 411, a movable
stopper 414 slidably inserted in the interior of the shaft
1 below the upper stopper 412 and having axially
guiding channels 413 corresponding to the guiding
channels 411, and an upper coil spring 415 disposed
between the two stoppers 412 and 414. The lower en-
ergy accumulating device 42, on the other hand, com-
prises a movable tube 421 mounted above the lower
runner 23 and being slidable in relation to the shaft 1
and an outer coil spring 422 disposed between the
lower runner 23 and the movable tube 421.

The linkage mechanism 5, which is used for link-
ing up the upper and the lower energy accumulating
devices 41 and 42, comprises a wire material 51 for
regulating and limiting position of the lower stopper
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414 slidably inserted by the upper and lower ends
thereof in the guiding channels 411 and 413 respec-
tively of the upper and lower stoppers 412 and 414
and located between the two stoppers by two bent
ends being engaged simultaneously respectively in
the upper and lower stoppers 412 and 414, afirst out-
er dog wire material 52 located on one side between
the upper runner 21 and the movable tube 421 and
having the upper end passing through the guiding
channels 221 and 211 respectively of the intermedi-
ate runner 22 and the upper runner 21 to extend up-
wardly and the lower end being engaged in an engag-
ing channel 423 of the movable tube 421, a first inner
dog wire material 53 having the upper end connected
to the upper end of the wire material 52 by a metallic
member and the lower end passing through a central
hole 212 of the upper runner 21 and the guiding chan-
nels 411 and 413 respectively of the upper and lower
stoppers 412 and 414 and slidably inserted in the
guiding channel 601 of a sliding piece 60 inside the
shaft 1 and in a guiding channel 327 of the intermedi-
ate shaft stopper 324 to extend inside the upper end
of the intermediate shaft 32, a second inner dog wire
material 54 having the upper end projecting upwardly
from the central hole of the upper runner 21 and the
lower end slidably passing the guiding channels 411
and 413 respectively of the upper and lower stoppers
412 and 414, the guiding channel 601 of the sliding
piece 60 and the guiding channel 327 of the intermedi-
ate shaft stopper 324 and being releasably engaged
in the upper end of an actuating plate 61 of the actuat-
ing mechanism 6 to be described later, and a second
outer dog wire material 55 having the upper end con-
nected to the upper end of the wire material 54 by a
metallic member and the ring-shaped lower end 551
passing through the guiding channel 211 of the upper
runner 21 and inserted in a cavity on the lower side of
the upper runner 21. The second inner dog wire ma-
terial 54 is formed in the middle part thereof with a
bent portion 541 located in a position below the lower
stopper 414. The first inner dog wire material 53 is
also formed on the lower part thereof with a bent por-
tion 531 located in a position above the intermediate
shaft stopper 324.

The actuating mechanism 6, described above,
comprises an elastic actuating plate 61 having the
lower end connected to the movable stopper 326 of
the intermediate shaft 32 and the upper end being en-
gaged by an engaging hole 611 at the lower end of the
second inner dog wire material 54, a slidable sliding
piece 60 disposed inside the shaft 1 in a position cor-
responding to the spring leaf 232 of the lower runner
23, and an actuating wire material 62 having the lower
end being fixed to the movable stopper 326 and the
upper end passing through the guiding channel 601 of
the sliding piece 60 to extend into the interior of the
shaft 1 in a position corresponding to the movable
tube 421. Furthermore, the actuating wire material 62
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at the lower end of the sliding piece 60 is formed with
a bent portion 621 being engaged in the lower end of
the sliding piece 60. The elastic actuating plate 61 is
also provided on the upper end thereof with an engag-
ing hole 612 for engagement by the spring leaf 72 dur-
ing opening of the umbrella.

The control mechanism 7 includes a base tube 71
located on the upper end of the handle 3 to which it is
integrally connected and set in on the outside of the
intermediate shaft 32 by an extension tubular portion
711 being inserted in the center of the tube, a lower
spring leaf 72 located in a cavity 712 on one side of
the base tube 71 and urged by a spring 721 to be con-
stantly engaged in a slot opening 322 of the intermedi-
ate shaft 32 by the engaging end thereof through the
cavity and a groove 712 on the extension tubular por-
tion 711, a control button 73 slidingly operationally
mounted in the groove 712 by means of a sliding ele-
ment 731 slidably inserted in a guiding channel 713
formed by the two sides of the groove 712, a button
recovery spring 74 disposed on one side of the control
button 73, a heart cam device 75 located on one side
of the base tube 71 and formed by a heart cam 751
and a driven arm 725, a spring stop 76 inserted by the
upper and lower ends thereof in the guiding channels
714 and 715 respectively of the base tube 71 and the
lower end extension tubular portion 711 below the re-
covery spring 74, a coil spring 77 disposed inside the
guiding channel 715 and constantly urging the stop 76
to be upwardly biased, and an upward acting bar 78
having the upper end fixed to a projection 732 con-
nected integrally to the control button 73 and the L-
shaped lower end along the outer side of the exten-
sion tubular portion 711 pushing disengageably
against the movable stopper 326 at the lower end of
the tubular portion 711 and the intermediate shaft 32.
The recovery spring 74 of the control button 73 is in-
tegrally formed with the sliding element and is dis-
posed in an accommodating hole 734 defined in a
wing panel 733 being slidable in the channel 716 and
in another accommodating hole 717 which in the
channel 716 corresponds to the accommodating hole
734. When the wing panel 733 and the sliding element
731 move together towards the above, the spring 74
will be compressed in between the lower end of the
accommodating hole 734 and the upper end of the ac-
commodating hole 717. The heart cam device 75 is
formed on a wing panel 735 disposed on the side op-
posite the recovery spring 74 of the control button 73
and includes a heart cam 751 and a driven arm 752
having one end pivotally connected to the tubular por-
tion 71 and the other end being slidable in a cam slot
753 formed on the heart cam 751 and pushing against
the cam 751. This heart cam device 75 is capable of
regulating and limiting the switching sequence in the
umbrella opening and closing operation of the control
button 73 to prevent any operation by mistake. The
spring stop 76 is an elongated leaf spring having the

10

15

20

25

30

35

40

45

50

55

middle portion formed in an expanded portion 761 ex-
panding on the two sides thereof and the upper and
lower ends 762 and 763 slidably inserted in the guid-
ing channels 714 and 715 respectively. Furthermore,
the expanded portion 761 is slidably inserted in an ex-
panded slot 718 below the channel 714. The lower
end 763 of the stop 76 is bent to form an inwardly di-
rected L-shape and when the upper end of the shaft
1 is compressed and operates to accumulate energy,
the lower end of the shaft 1 will be blocked by the low-
er end 763 of the stop piece 76. The upper end 762
of the stop piece 76 is also bent to form an outwardly
directed L-shape. When opening an umbrella if the
shaft 1 moves a fixed distance upward, with the elas-
ticity of the coil spring 77 the stop piece 76 will follow
the shaft 1 and move upward to block the shaft at its
lower end. In this way, the umbrella can be prevented
from closing accidentally by a strong breeze.

The umbrella-closing coil spring 8 is accommo-
dated inside the lower end of the shaft 1, the upper
end of the coil spring pushing against a catch member
15 formed of a plurality of inwardly directed porjec-
tions provided on the circumferential wall of the shaft
1 below the sliding piece 60 and the lower end thereof
being blocked on the top of the stopper 324 of the in-
termediate shaft 32.

Symbol 9 is a ferrule placed on the upper end of
the upper runner 21 to protect the upper end of the
wire materials 52 to 55, this ferrule 9 also serves a
function of pushing against the ground.

In accordance with the automatically openable
and closable umbrella constituted as the above, when
closing the umbrella the movable stopper 414 accom-
panying the umbrella closing action is lifted up by the
wire materials 54 and 55 being pressed towards the
above due to the ascent of the intermediate runner 22,
thereby forcing the lower end of the upper coil spring
415 to be compressed toward the above. In this way,
the spring 415 is maintained in a position when energy
to be used for opening the umbrella is accumulated in
advance. The umbrella-closing coil spring 8 is, on the
other hand, in the release condition and the coil spring
422 disposed between the movable tube 421 and the
lower runner 23 is also maintained in the release con-
dition. At the same time, the upper spring leaf 232 is
now engaged in the engaging hole 11 of the shaft 1
and the lower spring leaf 72 is engaged in engaging
holes 322 and 612 of the overlapping intermediate
shaft 32 and elastic actuating plate 61 to be main-
tained in the umbrella-closing condition.

In use of the umbrella, the handle 3 is first press-
ed under the condition where the ferrule 9 is being
pushed against the ground or a walll, or the handle 3
and the ferrule 9 are compressed against each other
with two hands. In this way, because of the relative
movement of the handle 3 and the shaft 1 the front end
of the intermediate shaft 32 on the one side com-
presses the umbrella-closing coil spring 8 and on the
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other side slides in the shaft 1. On the other hand, ow-
ing to the relative movement the lower end of the shaft
1 also slides in the extension tubular portion 711 of the
base tube 71 and descends. The lower spring leaf 72
of the control mechanism 7 is thus moved to be en-
gaged in the engaging hole 12 below the shaft 1
whereby to store the umbrella-closing energy in the
coil spring 8. At the same time, the movable tube 421
by way of the linking relation whereby the lower end
of the movable tube 421 is being pushed to the wire
material 53 on the above by the wire material 52 is lift-
ed up to the above. The coil spring 222 is thereby ex-
tended for storage of energy.

In opening the umbrella, all that is required is to
push move the control button 73 up toward the above
with a thumb. At this time, the upward acting bar 78
following the movement of the control button 73 as-
cends and by the lower end of the bar 78 it drives the
movable stopper 326 to move up towards the above,
the distance of movement of which is however regu-
lated and limited by the relation of the pin 321 to the
enlongated hole 325. Hence, the actuating wire ma-
terial 62 fixed by the lower end thereof to the movable
stopper 326 presses the sliding piece 62 upward by
the bent portion 621 forcing the spring leaf 232 under
pressure to move backward. Hence, the spring leaf
232 and the engaging hole 11 of the shaft 1 are liber-
ated from their engaging state permitting the energy
accumulated by the upper and lower accumulating
devices 41 and 42 of the umbrella-opening energy ac-
cumulating mechanism 4, that is, the elastic force of
the spring, to be released. Following this, the lower
runner 23 moves up toward the above by the contract-
ing force of the spring 422, at the same time, the in-
termediate runner 22 moves toward the lower side by
the extension force of the spring 415 through the wire
materials 54 and 55. Through the linkage relation of
the various runners 21, 22 and 23 in the rib assembly
2 it is possible to open the umbrella. Now, the upper
and lower ends of the spring stop piece 76 are located
respectively on the upper ends of the guiding chan-
nels 714 and 715 and the stop piece 76 is blocked at
the lower end of the shaft 1 by the upper end thereof.
Hence, even encountered by a strong breeze the um-
brella will not close by itself. On the other hand, the
heart cam 751 of the heart cam mechanism 75 is in-
tegrally formed with the control button 73 and is
moved toward the front end side whereas the front
end of the driven arm 752 is led in the cam slot 753
to arrive at the lower side of the cam 751 for operating
the control button 73 during the closing of the umbrel-
la.

When an open umbrella is next to be closed, all
that is required to do is to press the control button 73
down toward the lower side. Now, the sliding element
731 of the control button 73 presses the rear end of
the lower spring leaf 72 down whereby the engaging
state between the front engaging end of the lower
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spring leaf 72 and the engaging hole 11 on the shaft
1 is released. Hence, the umbrella-closing coil spring
8, which has till now been maintained in the contract-
ed condition, expands and releases the umbrella-
closing energy and moves the shaft 1 to extend up-
wardly. At this time, the lower runner 23 opposing the
upwardly moving shaft 1 moves downwardly enabling
the upper spring leaf 232 to be eventually engaged in
the engaging hole of the shaft 1 and stop there. In the
same time, the intermediate runner 22 at the inter-
mediary of the linkage mechanism 5 moves to push
against the lower side of the upper runner 21 and stop
there. The upper umbrella-opening energy accumu-
lating device 41 also at the intermediary of the linkage
mechanism 5 and by the inertia where the rib assem-
bly 2 has returned to the umbrella closing condition
because of the runners 21, 22 and 23 is compressed
to accumulate energy. The umbrella is closed simul-
taneously and returns to the original umbrella-closing
state.

In accordance with the principle of the invention,
the umbrella-opening energy accumulating mecha-
nism 4 is divided into the upper and lower two stage
actions and the upper umbrella-opening accumulat-
ing device 41 has preaccumulated energy at the time
of umbrella closing or assembly. Therefore, when the
umbrella-closing coil spring 8 is compressed to accu-
mulate-energy for use in closing the umbrella it is not
required, as the ocnventional technique does, for ac-
cumulation to be carried out against the elastic force
of the umbrella-opening coil spring 415 and requires
thus no extra consumption of body strength. In addi-
tion, since the umbrella-closing coil spring 8 can be
compressed independently a coil spring of small elas-
tic force may be used and the coil spring may be han-
dled with a push-press force of about below one half
the ocnventional apply force, in other words, with a
push-press force of 7-10 kg. Again, in substitution of
the conventional way of accumulating energy by com-
pressing the coil spring directly, the upper and lower
umbrella-opening energy accumulating devices 41
and 42 may accumulate energy by use of wire mate-
rials 51-55 having a fulcrum action to lift the springs
415 and 422, in other words, the presentinvention has
applied an action method opposite that of the conven-
tional technique, whereby it enables action of the
springs with just a slight force. Also, because led by
the heart cam device 75 the control button 73 of the
operating mechanism 7 performs the sequence of the
opening and closing operations precisely,any han-
dling of the upward press or downward press by mis-
take can be avoided. Again, because the operating
mechanism 7 is provided with a spring stopper 76,
when subjecting to an external force or a strong
breeze the closing of the umbrella by accident can be
prevented.
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Claims

1.

An automatically opening and closing umbrella,
comprising:

a tubular shaft (1),

a rib assembly (2) mounted on the upper
end of said tubular shaft (1) and arranged to be
expandable and closable with the help of stretch-
ing and collapsing means constituted by an up-
per, intermediate and a lower runners (21, 22,
23),

a handle (3) mounted to the lower end of
said shaft (1) and being slidable relative to said
shaft (1) by way of an intermediate shaft (32),

an umbrella-opening energy accumulating
mechanism (4) disposed in the upper end of said
shaft (1) and equipped on the inner side thereof
with an upper energy accumulating device (41)
and on the outer side thereof with a lower energy
accumulating device (42),

a linkage mechanism (5) disposed on the
inner and outer sides of said shaft (1) for control-
ling by linkage said umbrella-opening energy ac-
cumulating mechanism (4) and formed by assem-
bly of a plurality of wire materials,

an actuating mechanism (6) disposed on
the lower end of said shaft (1) and in the inside of
said handle (3) and being capable of working with
an operating mechanism (7) to be described
hereinafter,

an operating mechanism (7) slidably in-
serted in the lower end of said shaft (1) to be lo-
cated on the outside of said intermediate shaft
(32) together with the upper end of said handle (3)
to which it is integrally connected and including a
control button (73), a heart cam device (75), a
spring stopper (76) and an acting bar (78) and

an umbrella-closing coil spring (8) dis-
posed between the inside lower end of said shaft
(1) and the front end of said intermediate shaft
(32).

An automatically opening and closing umbrella
according to claim 1, characterized in that said
handle (3) is a grip capable of forming an annular
space inside the front end tube (31) of said handle
(3) and including a tubular intermediate shaft (32)
having the lower end thereof fixed by a pin in said
tube and the upper end thereof slidably inserted
in the lower end interior of said shaft 1 and said
intermediate shaft (32) is provided on the lateral
surface of the side of said operating mechanism
(7) with holes (322, 323) for engaging the spring
leaf, said intermediate shaft (32) having on the
upper end an intermediate shaft stopper (324)
fixed thereto and on the lower end by insertion a
movable stopper (326) capable of moving only in
a distance corresponding to said operating mech-
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anism (7).

3. An automatically opening and closing umbrella

according to cliam 1, characterized in that said
umbrella-opening energy accumulating mecha-
nism (4) comprises an upper energy accumulat-
ing device (41) disposed in the upper end interior
of said shaft (1) and a lower energy accumulating
device (42) disposed between said lower runner
(23) and said intermediate runner (22), said upper
energy accumulating device (41) comprises an
upper stopper (412) fixed in the upper end interior
of said shaft (1), a lower stopper (414) disposed
below said upper stopper (412) and slidably in-
serted in said shaft (1) and an upper coil spring
(415) disposed between the pair of said stoppers
(412, 414), and said lower energy accumulating
device (42) comprises a movable tube (421)
mounted above said lower runner (23) and slid-
ably inserted in said shaft 1 and alower coil spring
(422) arranged between said lower runner (23)
and said movable tube (421).

An automatically opening and closing umbrella
according to claim 1, characterized in that said
linkage mechanism (5) is a mechanism for linking
said upper and lower energy accumulating devic-
es (41, 42) and comprises a position regulating
and limiting wire material (51) slidably insertibly
passing by the upper and lower ends thereof
through guiding channels (411, 413) defined on
said upper and lower stoppers (412, 414) respec-
tively and disposed between said upper and low-
er stoppers (412, 414) by the upper and lower
ends being engaged respectively in said pair of
stoppers (412, 414), afirst outer dog wire material
(52) disposed on one side between said upper
runner (21) and said movable tube (421) and hav-
ing the upper end passing through said intermedi-
ate runner (22) and said upper runner (21) to ex-
tend upwardly and the lower end engaged in said
movable tube (421), afirst inner dog wire material
(53) connected by the upper end thereof to the up-
per end of said wire material (52) and passing
through and slidably inserted by the lower end
thereof in guiding channels respectively of said
upper runner (21), said upper and lower stopper
(412, 414), a sliding piece (60) inside said shaft
(1) and said intermediate shaft stopper (324) and
extending into the upper end interior of said inter-
mediate shaft (32), a second inner dog wire ma-
terial (54) having the upper end projecting toward
the above from said upper runner (21) and the
lower end provided by inserting slidably thereon
with an upper runner (21), an upper and a lower
stopper (412, 414), a sliding piece (60) and an in-
termediate shaft stopper (324) and connected en-
gageably to said actuating mechanism (6) and a
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second outer dog wire material (55) having the
upper end connected to said wire material (54)
and the ring lower end passing through said up-
per runner (21) and pushing in an engageable
manner on the lower side of said upper runner
(21).

An automatically opening and closing umbrella
according to claim 1, wherein said actuating
mechanism (6) comprises an actuating plate (61)
connected by the lower end thereof to said mov-
able stopper (326) and by the upper end thereof
to the lower end of said second inner dog wire ma-
terial, a sliding piece (60) disposed in a slidable
manner inside said shaft (1) at a position corre-
sponding to an upper spring leaf (232) disposed
in said lower runner (23), and an actuating wire
material (62) connected by the lower end thereof
to said movable stopper (326) and passing by the
upper end thereof through said sliding piece (60)
and extending into the interior of said shaft (1)
corresponding to said movable tube (421).

An automatically opening and closing umbrella
according to claim 1, characterized in that said
operating mechanism (7) includes a base tube
(71) at the upper end of said handle (3) fitted by
the lower extension tube (711) on the outside in
said intermediate shaft (32) and formed into a sin-
gle body with said handle (3), a lower spring leaf
(72) disposed in a cavity on one side of said base
tube (71) and having the front end constantly en-
gaged in an engaging hole on said intermediate
shaft (32), a control button (73) fitted in a slidable
manner in a guiding channel of said cavity and
having on the inner side a sliding element, a heart
cam device (75) mounted on the surface of said
base tube (71) adjacent the side of said control
button (73) for regulating and limiting the operat-
ing sequence of said control button (73), a spring
stop (76) mounted on the side of said base tube
(71) opposite the mounted side of said heart cam
device (75) and an upward acting bar (78) inte-
grally connected by the upper end thereof to said
control button (73) and pushing by the lower end
thereof in an engageable manner on the movable
stopper (326) at the lower end of said intermedi-
ate shaft (32).
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