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ed with one side of the torsion output axle is disposed in
the positioning block, the door is driven by the other side
of the torsion output axle to swing in a predetermined
angle.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a concentric
cross mechanism for transiting torsion, and in particular
to a concentric cross mechanism used for an automatic
door. The torsion generated by the force-generating
mechanism is transmitted vertically and outputted to
open the door. Furthermore, the torsion is outputted to
scroll springs on the other side of the first bevel gear and
a reversed torsion is restored in the scroll springs. The
reversed torsion is released to close the door via the first
bevel gear spinning in a reverse direction. The torsion
generated by the force-generating mechanism and the
reversed torsion restored to the scroll spring are respec-
tively provided for opening and closing the door through
the vertical axis and a center crossed by the vertical axis
and a horizontal axis.

2. Description of Related Art

[0002] A door is a barrier that swings or folds to close
an opening in a wall. The door is installed as the entry
point for a room or building to restrict access. Modem
technology has seen many improvements to the original
and simple design of a door, making them easier or hard-
er to pass through, and offering additional functions.
[0003] However, according to practical experience,
there is still a drawback existing in the traditional auto-
matic door. A doorstop is formed on a wall or ground to
hold the door open or closed. Moreover, the doorstop is
an object or device to prevent the door from opening too
widely. The doorstop is obviously an impediment that
blocks the path of a person walking through the doorway.
[0004] Hence, the inventors of the present invention
believe that the shortcomings described above are able
to be improved upon and suggest the present invention
which is of a reasonable design as an effective improve-
ment based on extensive research and thought.

SUMMARY OF THE INVENTION

[0005] The primary object of the present invention is
to provide a concentric cross mechanism for transiting
torsion, which provides torsion and reversed torsion to
the same horizontal axis and both two forces can be
transmitted vertically so as to be outputted to two ends
of a vertical axis, thereby efficiently swinging the door
open or closing it.

[0006] Anotherobjectofthe presentinventionis to pro-
vide the concentric cross mechanism for transiting tor-
sion. The structure is provided for limiting the opening
angle of the door. Accordingly, the doorstop is unneces-
sary for the structure of the door and a walker can walk
safely through the doorway in an unimpeded manner.
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[0007] In order to achieve the above objects, the
present invention provides the concentric cross mecha-
nism for transiting torsion comprising: a main body unit
of the concentric cross mechanism, a main body unit of
a torsion-driven mechanism, a main body unit of a force-
generating mechanism, and a restriction device. The
main body unit of the concentric cross mechanism com-
prises: a cross body, an upper cover disposed on an up-
per side of the cross body, a bottom cover disposed on
a bottom side of the cross body, a torsion output axle
disposed inside the cross body and corresponding to the
upper cover and the bottom cover, and a first bevel gear
mated with the torsion output axle. The main body unit
of a torsion-driven mechanism is disposed on a side of
the cross body, the main body unit of a torsion-driven
mechanism comprises: a casing for the torsion-driven
mechanism, an axle of the driven bevel gear disposed
inside the casing for the torsion-driven mechanism, and
at least one scroll spring disposed inside the casing for
the torsion-driven mechanism that corresponds to the
axle of the driven bevel gear. The main body unit of the
force-generating mechanism is disposed on the other
side of the cross body and corresponds to the main body
unit of the torsion-driven mechanism. The main body unit
of the force-generating mechanism comprises: an axle
of the torsion-generating bevel gear, and a force-gener-
ating device connected to the axle of the torsion-gener-
ating bevel gear that acts as a power source thereto. The
restriction device is disposed on either the upper cover
or the bottom cover and corresponds to the torsion output
axle. The restriction device comprises: a positioning
block, a positioning post, and a rotary rod mated with the
torsion output axle. The rotary rod is disposed between
the positioning block and the positioning post so that the
rotation angle of the rotary rod is limited.

[0008] A left side and a right side of the main body unit
of the concentric cross mechanism respectively both
have a hole and a horizontal concentric axis defined in-
side the horizontal space of the cross body via centers
of the holes on the left side and the right side. Alterna-
tively, middle portions of an upper side and a bottom side
of the main body unit of the concentric cross mechanism
respectively both have a hole, a vertical concentric axis
being defined inside the vertical space of the cross body
via centers of the holes on the upper side and the bottom
side. A center point is defined by crossing the vertical
concentric axis and the horizontal concentric axis.
[0009] The first bevel gear respectively mates with the
axle of the torsion-generating bevel gear and the axle of
the driven bevel gear. The axle of the torsion-generating
bevel gear is opposite to the axle of the driven bevel gear
and the two axles spin in opposite directions. Both the
axle of the torsion-generating bevel gear and the axle of
the driven bevel gear transit torsion to the first bevel gear.
The first bevel gear outputs the torsion from an upper
end and a bottom end of the torsion output axle.

[0010] The restriction device is disposed on an upper
surface of the upper cover and corresponds to the torsion
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output axle. The restriction device comprises a position-
ing block, a positioning post, and a rotary rod correspond-
ing to the torsion output axle. The rotary rod is disposed
between the positioning block and the positioning posts
so as to limit the rotary angle of the rotary rod. When the
torsion output axle outputs torsion, the door is driven to
open. Depending that the rotary rod connected to one
side of the torsion output axle is disposed between the
positioning block and the positioning post, the door is
driven by the other side of the torsion output axle to swing
to a predetermined angle.

[0011] Two concentric holes are respectively disposed
on the left surface and right surface of the cross body
and a horizontal concentric axis is defined by the centers
of the two concentric holes. Two through holes are re-
spectively disposed on the upper torsion-outputting end
and the bottom torsion-outputting end and a vertical con-
centric axis is defined by the centers of the two through
holes. Furthermore, a center point is defined by crossing
the vertical concentric axis and the horizontal concentric
axis.

[0012] The first bevel gear respectively mates with the
axle of the driven bevel gear and the axle of the torsion-
generating bevel gear. The axle of the torsion-generating
bevel gear spins in a direction opposite to the rotary di-
rection of the axle of the driven bevel gear in view of the
center point so that torsion is transited to the first bevel
gear. Moreover, the torsion is outputted by the upper and
the bottom ends of the first bevel gear.

[0013] Accordingly, a door is driven to be opened by
one end of the torsion output axle and the other end of
the torsion output axle is connected with the restriction
device. Furthermore, the rotary rod spins simultaneously
with the door. The opened angle of the door is limited
because the rotary rod is restricted between the position-
ing block and the positioning posts.

[0014] The present invention has the following bene-
fits. The door is opened or closed efficiently because of
the concentric cross mechanism and the structure is sim-
plified. With the present invention, the size of the entire
structure can also be reduced.

[0015] Moreover, the structure of the concentric cross
mechanism can be modified to achieve a left hand door
or a right hand door so that a user can pull or push the
door to open it.

[0016] Inorder to better understand the characteristics
and technical contents of the presentinvention, a detailed
description thereof will be made with reference to the
accompanying drawings. However, it should be under-
stood thatthe drawings and the description are illustrative
but should not be used to limit the scope of the present
invention.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Fig. 1is an assembled perspective view showing the
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concentric cross mechanism of the present inven-
tion;

Fig. 2 is an exploded perspective view showing the
concentric cross mechanism of the present inven-
tion;

Fig. 3 is a perspective view showing that the scroll
springs rolled up in accordance with the present in-
vention;

Fig. 4 is a perspective view showing some of the
scroll springs rolled up and some unrolled in accord-
ance with the present invention;

Fig. 5 is a perspective view showing that the scroll
springs unrolled in accordance with the present in-
vention;

Fig. 6 is an assembled perspective view showing
that the restriction device assembled with the upper
cover in accordance with the present invention;
Fig. 7 is an exploded perspective view showing the
concentric cross mechanism of the presentinvention
excluding the restriction device;

Fig. 8 is an exploded perspective view showing the
concentric cross mechanism of the presentinvention
excluding the main body unit of the torsion-driven
mechanism;

Fig. 9 is a perspective view showing the positions of
the rotary rod of the restriction device and the push-
ing/pulling rod, when the door has been pulled from
the opened position back to the closed position;
Fig. 10 is a perspective view showing the positions
of the rotary rod of the restriction device and the
pushing/pulling rod, when the door has been pushed
to an opened state;

Fig. 11 is a perspective view showing the positions
of the rotary rod of the restriction device and the
pushing/pulling rod, when the door has been pulled
from the opened position back to the closed position;
and

Fig. 12 is a perspective view showing the positions
of the rotary rod of the restriction device and the
pushing/pulling rod, when the door has been pushed
to an opened state.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0018] With reference to Figs. 1 to 12, the first embod-
iment of the present invention is shown. The present in-
vention provides a concentric cross mechanism for a
transiting torsion 10 as shown in Fig. 1, which comprises
a main body unit of the concentric cross mechanism 21,
a main body unit of a torsion-driven mechanism 31, a
main body unit of a force-generating mechanism 41, and
a restriction device 51.

[0019] Please refer to Figs. 2 to 5. The main body unit
of the concentric cross mechanism 21 has a cross body,
and a force-generating input end 211 is disposed on a
right side thereof. Moreover, aforce-driveninputend 212,
an upper torsion-outputting end 213, and a bottom tor-
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sion-outputting end 214 are respectively disposed on a
left side, an upper side, and a bottom side of the cross
body. A vertical through hole 221 penetrates through the
cross body from the upper torsion-outputting end 213 to
the bottom torsion-outputting end 214, and a vertical con-
centric axis 222 is defined inside the vertical through hole
221. A left hole 223 and a right hole 224 are respectively
disposed on the left surface and right surface of the cross
body and the left hole 223 and the right hole 224 com-
municate with each other to form a horizontal space. A
horizontal concentric axis 225 is defined inside the hor-
izontal space. Furthermore, a center point 226 is defined
by crossing the vertical concentric axis 222 and the hor-
izontal concentric axis 225 and the torsion is transmitted
simultaneously and correspondingly to the center point
226. A horizontal torsion can be transited and transferred
into a vertical torsion via the center point 226.

[0020] A bevel gear mechanism is disposed inside the
cross body and the bevel gear mechanism comprises a
first bevel gear 215 and a torsion output axle 216. The
first bevel gear 215 corresponds to the torsion output
axle 216. In this embodiment, the first bevel gear 215 is
assembled with the torsion output axle 216 so as to si-
multaneously spin with the torsion output axle 216. An
upper output end 217 and a bottom output end 218 are
respectively formed on the upper end and the bottom end
of the torsion output axle 216. The main body unit of the
concentric cross mechanism 21 further comprises an up-
per cover 219 disposed on the upper side thereof for
covering the upper torsion-outputting end 213 and a bot-
tom cover 220 disposed on the bottom side thereof for
covering the bottom torsion-outputting end 214. The tor-
sion output axle 216 is fixed between the upper cover
219 and the bottom cover 220, and the torsion output
axle 216 corresponds to the vertical through hole 221.
As mentioned above, the first bevel gear 215 and the
torsion output axle 216 spin simultaneously and coaxially
on the vertical concentric axis 222.

[0021] The main body unit of the torsion-driven mech-
anism 31 is disposed on the force-driven input end 212
ofthe cross body. The main body unit of the torsion-driven
mechanism 31 comprises an axle of the driven bevel gear
311, at least one scroll spring 313, two fixing elements
316 for positioning the scroll springs 313, a casing for
the torsion-driven mechanism 318 and a cover of a tor-
sion-driven mechanism 319. In the embodiment, four
scroll springs 313 are assembled as a set of scroll
springs. The axle of the driven bevel gear 311 is disposed
inside the casing for the torsion-driven mechanism 318
and the front end of the axle of the driven bevel gear 311
protrudes from the output end 312 of the casing for the
torsion-driven mechanism 318 so as to insert the axle of
the driven bevel gear 311 into the left hole 223 of the
main body unit of the concentric cross mechanism 21.
The axle of the driven bevel gear 311 is meshed with the
first bevel gear 215 at ninety degrees in order to spin
correspondingly to the first bevel gear 215 so as to force
torsion on and close the door.
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[0022] In the present invention, an inner portion 314
of each scroll spring 313 is connected with a connecting
end of a driven axle 315 of the driven bevel gear 311 so
that they can spin simultaneously. The fixing elements
316 are respectively connected to the fixing portion 317
of the scroll spring 313 to position the scroll springs 313.
[0023] Moreover, the cover of a torsion-driven mech-
anism 319 is provided for fixing the fixing elements 316
and the scroll springs 313 inside the casing for the tor-
sion-driven mechanism 318. The scroll springs 313 save
a predetermined elastic torsion when the scroll springs
313 spin correspondingly to the axle of the driven bevel
gear 311. The predetermined elastic torsion saved in the
scroll springs 313 can be released by reversely rotating
the axle of the driven bevel gear 311 and the first bevel
gear 215 so as to spin in a reverse direction the torsion
output axle 216 in order to close the door.

[0024] The main body unit of the force-generating
mechanism 41 is disposed on the force-generating input
end 211 of the cross body. The main body unit of the
force-generating mechanism 41 comprises an axle of the
torsion-generating bevel gear 411 and a force-generat-
ing device 413 with double-way and coaxial operations.
The force-generating device 413 is connected with the
axle of the torsion-generating bevel gear 411 and pro-
vides a power source for the axle of the torsion-generat-
ingbevelgear411. The frontend of the axle of the torsion-
generating bevel gear 411 protrudes from the connecting
end of torsion-generating axle 412 of the force-generat-
ing device 413 so as to insert the axle of the torsion-
generating bevel gear 411 into the right hole 224 of the
main body unit of the concentric cross mechanism 21.
The axle of the torsion-generating bevel gear 411 is
meshed with the first bevel gear 215 at ninety degrees
in order to spin correspondingly to the first bevel gear
215. The force-generating device 413 is connected with
the connecting end of the torsion-generating axle 412 of
the axle of the torsion-generating bevel gear 411 so as
to transit the power provided by the force-generating de-
vice 413 to the axle of the torsion-generating bevel gear
411. Moreover, the force-generating device 413 can spin
simultaneously with the axle of the torsion-generating
bevel gear 411 in a clockwise direction or in an anticlock-
wise direction. The force-generating device 413 through-
puts an electric torsion into the torsion output axle 216
by rotating the axle of the torsion-generating bevel gear
411 and the first bevel gear 215. In detail, the torsion
generated by the force-generating device 413 is output-
ted to the torsion output axle 216 because of the corre-
sponding rotation of the axle of torsion-generating bevel
gear 411 and the first bevel gear 215. Moreover, the axle
of driven bevel gear 311 spins simultaneously with the
first bevel gear 215 so that part of the power is transmitted
to the scroll springs 313 by the simultaneous rotation of
the axle of driven bevel gear 311. At the same time, the
axle of the driven bevel gear 311 also spins simultane-
ously with the first bevel gear 215 so that part of the power
provided by the force-generating device 413 can be
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saved inside the scroll springs 313 as a saved power for
closing the door.

[0025] The restriction device 51 is disposed on an up-
per surface of the upper cover 219 and corresponds to
the torsion output axle 216. Alternatively, the restriction
device 51 can be disposed on an upper surface of the
bottom cover 220 on the bottom torsion-outputting end
214. The restriction device 51 comprises a positioning
block 511, a plurality of positioning posts 512, and arotary
rod 513 corresponding to the torsion output axle 216.
The rotary rod 513 is disposed between the positioning
block 511 and the positioning posts 512 so as to limit the
rotary angle of the rotary rod 513 (i.e. the rotary rod 513
cannot rotate 360 degrees). A plurality of locking holes
227 are disposed on the upper surfaces of the upper
cover 219 and the bottom cover 220 so as to provide for
the movement of the positioning block 511. The position-
ing posts 512 are fixed on the positioning block 511 to
limit the rotary angle. The rotary rod 513 is concentrically
fixed on each of the upper output end 217 and the bottom
output end 218 of the torsion output axle 216 so that the
rotary rod 513 can only rotate between the positioning
block 511 and the positioning posts 512. Furthermore,
the opened/closed angle and position of the door are
determined based upon the limited movement of the ro-
taryrod 513. Accordingly, a user can adjust the restriction
device 51 to control the opened angle and position of the
door without disposing any other blocks on the ground.
[0026] To sum up, the main feature of the invention is
that the left hole 223 and the right hole 224 are respec-
tively disposed on the force-generating input end 211
and force-driven input end 212 of the cross body, and
the left hole 223 and the right hole 224 are concentric
and horizontal. The horizontal concentric axis 225 is de-
fined via the centers of the left hole 223 and the right hole
224. The vertical through hole 221 is formed from the
upper torsion-outputting end 213 to the bottom torsion-
outputting end 214 and the vertical concentric axis 222
is defined inside the vertical through hole 221. Moreover,
the vertical concentric axis 222 and the horizontal con-
centric axis 225 cross each other to form the center point
226. From a viewpoint of the center point 226, the axle
of the torsion-generating bevel gear 411 of the force-
generating mechanism 41 and the axle of the driven bevel
gear 311 of the torsion-driven mechanism 31 spin in op-
posite directions and correspondingly to the center point
226. The torsion can be outputted from the upper and
bottom ends of the torsion output axle 216 via the first
bevel gear 215 and the power is saved for automatically
closing/opening the door.

[0027] Furthermore, one end of the torsion output axle
216 connects the automatic door to automatically open
or close the door, and the other end of the torsion output
axle 216 is connected with the restriction device 51 con-
centrically. The rotary rod 513 can spin simultaneously
with the door. Depending on the structure, the movement
of the rotary rod 513 is limited via the positioning block
511 and the positioning posts 512 and further the opened
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angle of the door is limited within a predetermined range.
A user no longer requires a doorstop or a block disposed
on the ground or on the wall to stop the rotation of the
door.

[0028] Please refer to Fig. 3. The scroll springs 313
inside the main body unit of the torsion-driven mecha-
nism 31 are all stressed inwardly so as to be rolled up.
The scroll springs 313 are disposed concentrically on a
connecting end of a driven axle 315 of the axle of the
driven bevel gear 311. The axle of the driven bevel gear
311 is driven to spin by torsion that is transmitted through
the first bevel gear 215. The axle of the driven bevel gear
311 spins in a reverse direction at 180 degrees against
the axle of the torsion-generating bevel gear 411. The
scroll springs 313 simultaneously spin with the axle of
the driven bevel gear 311 and the connecting end of the
driven axle 315 so that the scroll springs 313 are rolled
up to store energy for automatically closing the door.
[0029] As shown in Fig. 4, some of the scroll springs
313 are rolled up and some are unrolled. The scroll
springs 313 are disposed concentrically on a connecting
end of the driven axle 315 of the axle of the driven bevel
gear 311. The axle of the driven bevel gear 311 is driven
by torsion that is transmitted through the first bevel gear
215. The axle of the driven bevel gear 311 spins in a
reverse direction at 180 degrees against the axle of the
torsion-generating bevel gear411. The scroll springs 313
simultaneously spin with the axle of the driven bevel gear
311 and the connecting end of the driven axle 315 so
that the scroll springs 313 are rolled up and/or unrolled
to store energy for automatically closing the door.
[0030] Please refer to Fig. 5. The scroll springs 313
inside the main body unit of the torsion-driven mecha-
nism 31 are all unrolled. The scroll springs 313 are dis-
posed concentrically on a connecting end of the driven
axle 315 of the axle of the driven bevel gear 311. The
axle of the driven bevel gear 311 is driven by torsion that
is transmitted through the first bevel gear 215. The axle
of the driven bevel gear 311 spins in a reverse direction
at 180 degrees against the axle of the torsion-generating
bevel gear 411 and the scroll springs 313 simultaneously
spin with the axle of the driven bevel gear 311 so that
the scroll springs 313 are stressed outwardly to be un-
rolled so as to store energy for automatically closing the
door.

[0031] Please refer to Figs. 6 to 8. The positioning
block 511 of the restriction device 51 can be disposed
on the upper surface of the upper cover 219 or the upper
surface of the bottom cover 220. In the embodiment, the
positioning block 511 of the restriction device 51 is dis-
posed on the upper surface of the upper cover 219 and
on the position of a circle centered at the vertical con-
centric axis 222. The positioning block 511 corresponds
to the positioning post 512 and both the positioning block
511 and the positioning post 512 can move right or left.
The door is fixed on the rotary rod 513 disposed on the
torsion output axle 216 and spins simultaneously there-
with. The positioning block 511 and the positioning post
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512 spins simultaneously with the door. The rotary rod
513isfixed on the torsion output axle 216 and is disposed
between the positioning block 511 and the positioning
post 512. The maximum opened/closed angle of the door
depends on the movement angle of the rotary rod 513
between the positioning block 511 and the positioning
post 512. In other words, the positioning block 511 of the
restriction device 51 can be alternatively disposed on the
upper surface of the upper cover 219 or the upper surface
of the bottom cover 220. Furthermore, the positioning
block 511 is disposed on the position of a circle centered
at the vertical concentric axis 222 and moves right and
left. The positioning post 512 is disposed in a correspond-
ing manner to the positioning block 511. The rotary rod
513 moves between the positioning block 511 and the
positioning post 512 at a predetermined angle. Accord-
ingly, the maximum opened/closed angle of the door de-
pends on the predetermined angle.

[0032] In accordance with the present invention, the
positioning block 511 of the restriction device 51 can be
disposed on the upper surface of the upper cover 219 or
the upper surface of the bottom cover 220 and can also
be disposed on the position of a circle centered on the
vertical concentric axis 222. A plurality of positioning post
512 is disposed in a corresponding manner to the posi-
tioning block 511. Both the positioning posts 512 and the
positioning block 511 can move right and left. After the
movement of the positioning post 512 and the positioning
block 511, an angle is formed between the positioning
post 512 and the positioning block 511 and the angle is
provided for limiting the movement of the door. Further-
more, the rotary rod 513 is disposed between the posi-
tioning block 511 and the positioning post 512 and spins
simultaneously with the torsion output axle 216 so that
the torsion output axle 216 is driven to spin simultane-
ously with the rotary rod 513 so as to drive the door.
[0033] However, the concentric cross mechanism for
the transiting torsion 10 can be used without the restric-
tion device 51 depending on the user’s requirements. In
other words, the door is opened or closed via the main
body unit of the concentric cross mechanism 21, the main
body unit of a torsion-driven mechanism 31, and the main
body unit of the force-generating mechanism 41 and the
opened/closed angle of the door is not limited thereby.
[0034] Alternatively, the concentric cross mechanism
for the transiting torsion 10 can be used without the main
body unit of the torsion-driven mechanism 31 depending
on the user’s requirements. The door is opened/close via
the main body unit of the concentric cross mechanism
21, the main body unit of the force-generating mecha-
nism 41, and the restriction device 51. The door is only
controlled by the main body unit of the force-generating
mechanism 41. Because one end of the torsion output
axle 216 is connected with the pushing/pulling rod 611
of the door, the pushing/pulling rod 611 spins simultane-
ously and concentrically with the torsion output axle 216.
The rotary rod 513 of the restriction device 51 spins si-
multaneously and concentrically with the other end of the
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torsion output axle 216 and rotates in the same direction
with the torsion output axle 216.

[0035] Alternatively, one end of the torsion output axle
216 is connected with a vertical spinning axle of the door,
and the vertical spinning axle of the door spins simulta-
neously and concentrically with the rotary rod 513 of the
restriction device 51.

[0036] Furthermore, one end of the torsion output axle
216 can simultaneously and concentrically drive the
pushing/pulling rod 611 of the door to move due to the
rotation.

[0037] The vertical spinning axle of the door is driven
to spin simultaneously and concentrically with the torsion
output axle 216 by the rotation of the torsion output axle
216 so as to open or close the door.

[0038] Further, inthe present embodiment, the vertical
spinning axle of the door is driven to spin simultaneously
and concentrically with the torsion output axle 216 via
the rotation of the torsion output axle 216 so as to open
or close the door. Please refer to Figs. 9 to 12. The con-
centric cross mechanism for the transiting torsion 10 is
used for an automatic door in an opened or closed posi-
tion by a user pushing or pulling the door. In accordance
with the present invention, the concentric cross mecha-
nism for the transiting torsion 10 incorporates with an
operating mechanism of automatic doors 61. The oper-
ating mechanism of the automatic doors 61 comprises a
pushing/pulling rod 611, a force-generating controller
612, anadaptor 613, and abase 615. The pushing/pulling
rod 611 is connected with the main body unit of the con-
centric cross mechanism 21 to push or/and pull to close
or/and open the door.

[0039] With reference to Fig. 9, the status of the rotary
rod 513 of the restriction device 51 on the upper cover
219 and the pushing/pulling rod 611 are shown, when
the automatic door is pulled from the opened position
back to the closed position via the stored elastic force
stored in the torsion-driven mechanism 31. With refer-
ence to Fig. 10, the status of the rotary rod 513 of the
restriction device 51 on the upper cover 219 and the
pushing/pulling rod 611 are shown when the automatic
door is pushed to an opened position via the force gen-
erated by the force-generating mechanism 41.

[0040] With reference to Fig. 11 the positions of the
rotary rod 513 of the restriction device 51 on the upper
cover 219 and the pushing/pulling rod 611 are shown
when the automatic door is pulled from the opened po-
sition back to the closed position via the stored elastic
force stored in the torsion-driven mechanism 31.
[0041] With reference to Fig. 12 the positions of the
rotary rod 513 of the restriction device 51 on the upper
cover 219 and the pushing/pulling rod 611 are shown
when the automatic door is pushed to an opened position
via the force generated by the force-generating mecha-
nism 41.

[0042] According to the above description, the present
invention utilizes units having simplified structures to con-
trol the door efficiently so as to open and close the door
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automatically and efficiently, and the size of the concen-
tric cross mechanism for transiting torsion is reduced.
Furthermore, the restriction device 51 and the pushing/
pulling rod 611 can respectively disposed on and con-
nected with the upper cover 219 and the bottom cover
220. The corresponding position of the positioning block
511 and the positioning post 512 of the restriction device
51 can be changed. Accordingly, the concentric cross
mechanism for transiting torsion can be employed for a
left-hand door or a right-hand door.

[0043] Inotherwords, depending on the adjustment of
the mentioned devices, the door can be pulled or/and
pushed to close or/and open and the door is right-hand
or left-hand. In other word, a user can push or pull the
left-hand door via the left-hand of a user so as to swing
the door. Alternatively, a user can push or pull the right-
hand door via the right-hand of a user so as to swing the
door.

[0044] Although the present invention has been de-
scribed with reference to the foregoing preferred embod-
iments, it will be understood that the invention is not lim-
ited to the details thereof. Various equivalent variations
and modifications may still occur to those skilled in this
artin view of the teachings of the presentinvention. Thus,
all such variations and equivalent modifications are also
embraced within the scope of the invention as defined in
the appended claims.

Claims

1. A concentric cross mechanism for transiting torsion,
comprising:

a main body unit of the concentric cross mech-
anism, wherein the main

body unit of the concentric cross mechanism
comprises:

a cross body;

an upper cover disposed on an upper side
of the cross body;

a bottom cover disposed on a bottom side
of the cross body;

a torsion output axle disposed inside the
cross body and corresponding to the upper
cover and the bottom cover; and

afirst bevel gear mated with the torsion out-
put axle;

a main body unit of a torsion-driven mechanism,
wherein the main body unit of the torsion-driven
mechanism is disposed on a side of the cross
body, the main body unit of the torsion-driven
mechanism comprises:

a casing for the torsion-driven mechanism;
an axle of the driven bevel gear disposed
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inside the casing for the torsion-driven
mechanism; and

at least one scroll spring disposed inside
the casing for the torsion-driven mechanism
and corresponding to the axle of the driven
bevel gear;

a main body unit of a force-generating mecha-
nism, wherein the main body unit of the force-
generating mechanism is disposed on a second
side of the cross body and corresponds to the
main body unit of the torsion-driven mechanism,
the main body unit of the force-generating mech-
anism comprises:

an axle of the torsion-generating bevel gear;
and

a force-generating device connected to the
axle of the torsion-generating bevel gear
and providing a power source thereto; and

a restriction device disposed on either the upper
cover and the bottom cover and corresponding
to the torsion output axle, wherein the restriction
device comprises:

a positioning block;

a positioning post; and

a rotary rod mated with the torsion output
axle, wherein the rotary rod is disposed be-
tween the positioning block and the posi-
tioning post, whereby the rotation angle of
the rotary rod is limited,;

wherein a left side and a right side of the main body
unit of the concentric cross mechanism each respec-
tively have a concentric hole, a horizontal concentric
axis is defined inside the horizontal space of the
cross body via centers of the holes on the left side
and the right side, middle portions of an upper side
and a bottom side of the main body unit of the con-
centric cross mechanism respectively have a hole,
a vertical concentric axis is defined inside the vertical
space of the cross body via centers of the holes on
the upper side and the bottom side, a center point is
defined by crossing the vertical concentric axis and
the horizontal concentric axis;

wherein the first bevel gear respectively mates with
the axle of the torsion-generating bevel gear and the
axle of the driven bevel gear, the axle of the torsion-
generating bevel gear is disposed opposite to the
axle of the driven bevel gear and the two axles spin
in opposite directions, both the axle of the torsion-
generating bevel gear and the axle of the driven bev-
el gear transit a torsion to the first bevel gear and
the first bevel gear outputs the torsion from an upper
end and a bottom end of the torsion output axle;
wherein when an automatic door is driven to be
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opened via a torsion output end of the torsion output
axle, the restriction device is connected with other
torsion output end of the torsion output axle whereby
the door spins simultaneously with the rotary rod,
the door is limited to swing at a predetermined angle
range depending that the rotary rod spins between
the positioning block and the positioning post.

The concentric cross mechanism for transiting tor-
sion according to claim 1, wherein the main body
unit of the torsion-driven mechanism comprises a
plurality of scroll springs connected with the axle of
the driven bevel gear so as to receive the torsion
transited by the first bevel gear and spin simultane-
ously with the axle of the driven bevel gear and to
save the torsion, wherein the axle of the driven bevel
gear spins in a reverse direction with the axle of the
torsion-generating bevel gear.

The concentric cross mechanism for transiting tor-
sion according to claim 1, wherein the positioning
block of the restriction device is disposed on the up-
per cover or on the bottom cover and is at the position
of a circle centered at the vertical concentric axis,
the positioning post is disposed correspondingly to
the positioning block and both the positioning post
and the positioning block can move right and left, the
rotary rod fixed on the torsion output axle is disposed
between the positioning block and the positioning
post, a rotary angle of the rotary rod between the
positioning block and the positioning post is a max-
imum opened/closed angle of the door.

The concentric cross mechanism for transiting tor-
sion according to claim 1, wherein the positioning
block of the restriction device is disposed on the up-
per cover or on the bottom cover and is at the position
of a circle centered at the vertical concentric axis,
the positioning post is disposed correspondingly to
the positioning block and both the positioning post
and the positioning block move right and left, the
rotary rod fixed on the torsion output axle is disposed
between the positioning block and the positioning
post, a rotary angle of the rotary rod between the
positioning block and the positioning post is a max-
imum opened angle of the door.

The concentric cross mechanism for transiting tor-
sion according to claim 1, wherein one end of the
torsion output axle is connected with a pushing/pull-
ing rod of the door so as to drive the pushing/pulling
rod to spin simultaneously and concentrically with
the torsion output axle, and the other end of the tor-
sion output axle is connected with the rotary rod of
the restriction device so as to drive the rotary rod to
spin simultaneously and concentrically with the tor-
sion output axle.
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6.

The concentric cross mechanism for transiting tor-
sion according to claim 1, wherein one end of the
torsion output axle is concentrically connected with
a vertical spinning axle of the door so as to drive the
door to spin simultaneously with the torsion output
axle, and the other end of the torsion output axle is
connected with the rotary rod of the restriction device
so as to drive the rotary rod to spin simultaneously
and concentrically with the torsion output axle.

A concentric cross mechanism for transiting torsion,
comprising:

amain body unit of concentric cross mechanism,
wherein the main body unit of the concentric
cross mechanism comprises:

a cross body;

an upper cover disposed on an upper side
of the cross body;

a bottom cover disposed on a bottom side
of the cross body;

a torsion output axle disposed inside the
cross body and corresponding to the upper
cover and the bottom cover; and

a first bevel gear mated with the torsion out-
put axle;

a main body unit of the torsion-driven mecha-
nism, wherein the main body unit of the torsion-
driven mechanism is disposed on a side of the
cross

body, the main body unit of the torsion-driven
mechanism comprises:

a casing for the torsion-driven mechanism;
an axle of the driven bevel gear disposed
inside the casing for the torsion-driven
mechanism; and

at least one scroll spring disposed inside
the casing for the torsion-driven mechanism
and corresponding to the axle of the driven
bevel gear; and

a main body unit of the force-generating mech-
anism, wherein the main body unit of the force-
generating mechanism is disposed on a second
side of the cross body and corresponds to the
main body unit of the torsion-driven mechanism,
the main body unit of the force-generating mech-
anism comprises:

an axle of the torsion-generating bevel gear;
and

a force-generating device connected to the
axle of the torsion-generating bevel gear
and providing a power source thereto;
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wherein a left side and a right side of the main body
unit of the concentric cross mechanism each respec-
tively have a hole, a horizontal concentric axis is de-
fined inside the horizontal space of the cross body
via centers of the holes on the left side and the right
side, middle portions of an upper side and a bottom
side of the main body unit of the concentric cross
mechanism respectively have a hole, a vertical con-
centric axis is defined inside the vertical space of the
cross body via centers of the holes on the upper side
and the bottom side, a center point is defined by
crossing the vertical concentric axis and the horizon-
tal concentric axis;

wherein the first bevel gear respectively mates with
the axle of the torsion-generating bevel gear and the
axle of the driven bevel gear, the axle of the torsion-
generating bevel gear is opposite to the axle of the
driven bevel gear and the two axles spin in opposite
directions, both the axle of the torsion-generating
bevel gear and the axle of the driven bevel gear tran-
sit a torsion to the first bevel gear and the first bevel
gear outputs the torsion from an upper end and a
bottom end of the torsion output axle.

The concentric cross mechanism for transiting tor-
sion according to claim 7, wherein the main body
unit of the torsion-driven mechanism comprises a
plurality of scroll springs connected with the axle of
the driven bevel gear so as to receive the torsion
transited by the first bevel gear and spin simultane-
ously with the axle of the driven bevel gear and to
save the torsion, wherein the axle of the driven bevel
gear spins in a reverse direction with the axle of the
torsion-generating bevel gear.

The concentric cross mechanism for transiting tor-
sion according to claim 7, wherein one end of the
torsion output axle is connected with a pushing/pull-
ing rod of the door so as to drive the pushing/pulling
rod to spin simultaneously and concentrically with
the torsion output axle.

The concentric cross mechanism for transiting tor-
sion according to claim 7, wherein one end of the
torsion output axle is concentrically connected with
a vertical spinning axle of the door of the door so as
to drive the door to spin simultaneously with the tor-
sion output axle.

A concentric cross mechanism for transiting torsion,
comprising:

amain body unit of concentric cross mechanism,
wherein the main body unit of the concentric
cross mechanism comprises:

a cross body;
an upper cover disposed on an upper side
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of the cross body;

a bottom cover disposed on a bottom side
of the cross body;

a torsion output axle disposed inside the
cross body and corresponding to the upper
cover and the bottom cover; and

afirst bevel gear mated with the torsion out-
put axle;

a main body unit of the force-generating mech-
anism, wherein the main body unit of the force-
generating mechanism is disposed on a side of
the cross body, the main body unit of the force-
generating mechanism comprises:

an axle of the torsion-generating bevel gear;
and

a force-generating device connected to the
axle of the torsion-generating bevel gear
and providing a power source thereto; and

a restriction device disposed on each of the up-
per cover and the bottom cover and correspond-
ing to the torsion output axle, wherein the re-
striction device comprises:

a positioning block;

a positioning post; and

a rotary rod mated with the torsion output
axle, wherein the rotary rod is disposed be-
tween the positioning block and the posi-
tioning post, whereby the rotation angle of
the rotary rod is limited,;

wherein a left side and a right side of the main body
unit of the concentric cross mechanism each respec-
tively have a hole, a horizontal concentric axis is de-
fined inside the horizontal space of the cross body
via centers of the holes on the left side and the right
side, middle portions of an upper side and a bottom
side of the main body unit of the concentric cross
mechanism each respectively have a hole, a vertical
concentric axis is defined inside the vertical space
of the cross body via centers of the holes on the
upper side and the bottom side, a center point is
defined by crossing the vertical concentric axis 222
and the horizontal concentric axis;

wherein the first bevel gear mates with the axle of
the torsion-generating bevel gear, the axle of the tor-
sion-generating bevel gear is corresponding to the
center point and spins in a predetermined direction
opposite to a direction of a torsion so as to transit
the torsion to the first bevel gear, the first bevel gear
outputs the torsion from an upper end and a bottom
end of the torsion output axle;

wherein when an automatic door is driven to be
opened via a torsion output end of the torsion output
axle, the restriction device is connected with other



12

13.

14.

15.

17 EP 2 180 124 A1

torsion output end of the torsion output axle whereby
the door spins simultaneously with the rotary rod,
the door is limited to swing at a predetermined angle
range depending that the rotary rod spins between
the positioning block and the positioning post.

The concentric cross mechanism for transiting tor-
sion according to claim 11, wherein the positioning
block of the restriction device is disposed on the up-
per cover or on the bottom cover and is at the position
of a circle centered at the vertical concentric axis,
the positioning post is disposed correspondingly to
the positioning block and both the positioning post
and the positioning block can move right and left on
the cover, the rotary rod fixed on the torsion output
axle is disposed between the positioning block and
the positioning post, a rotary angle of the rotary rod
is between the positioning block and the positioning
post is a maximum opened/closed angle of the door.

The concentric cross mechanism for transiting tor-
sion according to claim 11, wherein the positioning
block of the restriction device is disposed on one of
the upper cover and the bottom cover and is at the
position of a circle centered at the vertical concentric
axis, the positioning post is disposed corresponding-
ly to the positioning block and both the positioning
post and the positioning block can move right and
left, the rotary rod fixed on the torsion output axle is
disposed between the positioning block and the po-
sitioning post, a rotary angle of the rotary rod be-
tween the positioning block and the positioning post
is @ maximum opened angle of the door.

The concentric cross mechanism for transiting tor-
sion according to claim 11, wherein one end of the
torsion output axle is connected with a pushing/pull-
ing rod of the door so as to drive the pushing/pulling
rod to spin simultaneously and concentrically with
the torsion output axle, and the other end of the tor-
sion output axle is connected with the rotary rod of
the restriction device so as to drive the rotary rod to
spin simultaneously and concentrically with the tor-
sion output axle.

The concentric cross mechanism for transiting tor-
sion according to claim 11, wherein one end of the
torsion output axle is concentrically connected with
a vertical spinning axle of the door of the door so as
to drive the door to spin simultaneously with the tor-
sion output axle, and the other end of the torsion
output axle is connected with the rotary rod of the
restriction device so as to drive the rotary rod to spin
simultaneously and concentrically with the torsion
output axle.
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