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(54) FAST CLUTCH MECHANISM FOR 57 ABSTRACT
INDUSTRIAL DOOR . . . . .
A fast clutch mechanism for an industrial door is provided. A
(76) Inventor: Wei Wan, Nanchang (CN) worm is connected to a motor shaft of the industrial door and
meshes with a worm wheel which is rotatably mounted on an
Correspondence Address: output shaft of a transmission box. The fast clutch mechanism
SCIHEAD INTELLECTUAL PROPERTY LAW includes: a clutch sleeve surrounding the output shaft and
GROUP, LTD restricted to be slid axially on the shaft, one end of the sleeve
Huih.ua C?mmercial & Trade Building, Suite 1508, being capable of engaging a corresponding surface of the
80 Xian Lie Zhong Road worm wheel, while the other end having a ring portion
Guangzhou 51070 (CN) extended outwardly; a rotation device including a rotation
shaft and a rotation actuating device coupled with one end of
(21)  Appl. No.: 12/540,374 the rotation shaft; bevel gear driving device which includes a
_ primary bevel gear mounted on the rotation shaft and a sec-
(22) Filed: Aug. 13,2009 ondary bevel gear engaging with the primary bevel gear; a
. s T differential device including a drive gear rotatable with the
(30) Foreign Application Priority Data secondary bevel gear, two follower gears engaging with the
May 19,2009  (CN) wooooovorrrree 200920056850.8  drive gear, and two cam shift levers connecting respectively
the two follower gears in an axial direction, the two cam shift
Publication Classification levers resisting against the ring pprtion of the clutch sleeve so
as to make the clutch sleeve slide between an engagement
(51) Int.CL position and an disengagement position with the clutch
FI16H 57/00 (2006.01) assembly. The present invention has the advantage of realiz-
FieD 11/14 (2006.01) ing ease clutch operation on the ground, thus reducing poten-
(52) US.Cl .o 74/405; 192/69.62 tial dangers.
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FAST CLUTCH MECHANISM FOR

INDUSTRIAL DOOR
BACKGROUND
[0001] 1. Field of the Invention
[0002] The present invention relates to fast clutch mecha-

nisms for industrial doors, and more particularly to a fast
clutch mechanism for a door machine mounted at a height.
[0003] 2. Background

[0004] A clutch mechanism for an industrial door is mainly
used to enable a drive mechanism of a door machine to depart
from the door machine when the door is subject to installa-
tion, maintenance or other urgent situations, thereby making
it possible for the door to be pushed manually.

[0005] Referring to FIG. 3, in a typical industrial door, one
end of a motor shaft (not shown) is connected to a worm 23.
An output shaft 1 of a transmission box 14 has a worm wheel
3 engaged with the worm 23. The worm wheel 3 is restrained
in an axial direction of the output shaft 1, but is rotatable with
respect to the shaft in circumferential direction. In other
words, the worm wheel 3 is capable of rotate relative to the
output shaft 1. Idle rotation of the worm wheel 3 can result in
change of the output shaft 1 between rotation status and stop
status by means of a clutch sleeve 7, which is the basic
principle of the clutch mechanism.

[0006] At present, there are mainly two types of clutch
mechanisms for industrial doors according to the above basic
principle: one employing shift fork and the other one using a
spanner to uninstall the clutch mechanism. The shift fork is
used to disconnect the clutch mechanism via operating one
end of the shift fork; this however easily causes some failures
and reduces the service life of the shift fork if the shift fork is
used frequently. With respect to the other type of clutch
mechanism, user needs to climb at a height to uninstall the
clutch mechanism with a spanner, which takes a lot of time
and energy, and is unsafe. In addition, when the door is laden,
the clutch mechanism is not useful, which is inconvenient for
user.

[0007] There are many sorts of clutch mechanisms applied
in industry, for example, the clutch mechanism of vehicle. A
clutch mechanism must be designed according to the struc-
ture of the special device which needs a clutch mechanism.
Therefore, other clutch mechanisms may be unsuitable for
industrial doors.

SUMMARY OF THE INVENTION

[0008] For overcoming the above shortcomings of the
clutch mechanism, there is provided a fast clutch mechanism
which is operative with ease, and has the ability to bring quick
disengagement even under urgent situation or highly loaded
situation.

[0009] To achieve this end, the present invention takes the
following technical solutions:

[0010] A fast clutch mechanism for an industrial door in
which a worm is connected to a motor shaft of the industrial
door, and the worm meshes a worm wheel rotatably mounted
on an output shaft of a transmission box. The fast clutch
mechanism includes:

[0011] a clutch sleeve surrounding the output shaft, a rota-
tion-limiting device being disposed between an inner wall of
the sleeve and an external wall of the output shaft, a clutch
assembly being located between one end of the sleeve and the
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worm wheel, and a ring portion being extended outwardly
from the other end of the sleeve;

[0012] a rotation device comprising a rotation shaft and a
rotation actuating device coupled with one end of the rotation
shaft;

[0013] a bevel gear driving device comprising a primary
bevel gear mounted on the rotation shaft and a secondary
bevel gear engaging with the primary bevel gear; and

[0014] a differential device comprising a drive gear rotat-
able with the secondary bevel gear, two follower gears engag-
ing with the drive gear, and two cam shift levers connecting
respectively the two follower gears in an axial direction, the
two cam shift levers resisting against the ring portion of the
clutch sleeve so as to make the clutch sleeve slide between an
engagement position and an disengagement position with the
clutch assembly.

[0015] According to an embodiment of the invention, the
rotation actuating device is a mechanism having a chain
wheel and a chain, the chain 1s wheel is secured on the
rotation shaft concentrically, and the chain is received in a
groove of the chain wheel such that the user can manipulate
both ends of the rotation shaft to cause rotation of the shaft
clockwise or counterclockwise. According to another pre-
ferred embodiment of the invention, the rotation actuating
device comprises an operating shank which is perpendicular
to the rotation shaft and one end of which is secured on the
rotation shaft so as to transfer directly rotation movement of
the operating shank clockwise and counterclockwise to the
rotation shaft. A free end of the operating shank defines a
through hole therein for a rope passing therethrough, this
enabling pull of the operating shank by a user standing on the
ground via a rope.

[0016] For achieving automatic position return after the
user pulling the rotation shatt and performing clutch process,
the rotation shaft is sleeved with a torsion spring so as to
provide a restoring force in a direction opposite to the rotation
direction of the rotation shaft when the rotation shaft rotates.
As such, the user can manipulate the chain of the chain wheel
or rope of the operating shank only at one direction.

[0017] According to one embodiment of the invention, the
secondary bevel gear of the bevel gear driving device is
formed integrally with the driver gear of the differential
device. It is preferred that the secondary bevel gear of the
bevel gear driving device is connected to the drive gear of the
differential device in a co-axial manner.

[0018] Specifically, the rotation limiting device comprises
an axial rib and/or groove formed on an inner wall of the
clutch sleeve and a corresponding axial groove and/or rib
formed on an external wall of the output shaft. The clutch
assembly comprises an axial hole and/or pin disposed on the
clutch sleeve and a corresponding axial pin and/or hole dis-
posed on the worm wheel. Each cam shift lever is elongated
and has a cross-section of rectangular shape with different
length and width, and this facilitates smooth movement of the
clutch sleeve during rotation of the cam shift lever. The cross
section of the cam shift lever has rounded corners.

[0019] Compared to prior art, the present invention has the
following advantages:

[0020] Firstly, pulling of the operating shank by a rope
(alternatively, rotation of the chain wheel by pulling a chain)
drives the rotation shaft to rotate. The operating shaft takes
one end of the rotation shaft as its support point, and thus it
works like a lever mechanism (alternatively, a pulley device
may be provided on the chain wheel). Consequently, it is
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possible for the user to perform a quick clutch operation with
great convenience on the ground without any risk of climbing
on high location necessary to perform clutch operation.
[0021] Secondly, the present invention has a good structure.
The clutch sleeve has functions of engagement and disen-
gagement due to transmission among the operating shank, the
rotation shaft, the primary bevel gear, the drive gear, the
follower gears, and the cam shift lever, especially the trans-
mission between the primary bevel gear and the secondary
bevel gear. It is convenient for arranging the structure of the
clutch mechanism and installing or maintaining the clutch
mechanism.

[0022] Finally, the present invention considers equal load
conditions. At least two cam shift levers are used for balanc-
ing the load of the clutch sleeve, which makes user save labor,
and also avoids the clutch sleeve from being broken, thereby
Indirectly extending its service life.

[0023] Other advantages and novel features will be drawn
from the following detailed description of embodiments with
attached drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is an internal schematic view of a fast clutch
mechanism of a preferred embodiment of the present inven-
tion;

[0025] FIG. 2 is a sectional view of FIG. 1, taken along line
F-F; and
[0026] FIG. 3 is asectional view of FIG. 2, taken along line
M-M.

DETAILED DESCRIPTION
[0027] Referring to FIG. 1, in a fast clutch mechanism of a

preferred embodiment of the present invention, a screw 16 is
employed to secure a clutch bracket 15 onto an upper side of
atransmission box 14. Bearing bases 190, 240 are installed on
an upper end and a lower end of the clutch bracket 15 respec-
tively. The bearing bases 190, 240 respectively include bear-
ings 19, 24. A rotation shaft 18 is rotatably mounted between
the bearings 19, 24. An end of the rotation shaft 18 is con-
nected to an end of an operating shank 13. A free end of the
operating shank 13 defines a through hole 130 therein. A rope
(not shown) passes through the through hole 130 for pulling
the operating shank 13. The operating shank 13 is used as a
lever with the end of the operating shank 13 as a fulcrum,
which makes it easy to pull the rope to enable the rotation
shaft 18 to rotate. The operating shank 13 which works as a
rotation actuating device and the rotation shaft 18 form a
rotation device which provides power for other mechanical
parts.

[0028] Referring to FIGS. 1 and 2, a bevel gear driving
device includes a primary bevel gear 22 and a secondary bevel
gear 11 engaged with the primary bevel gear 22. The primary
bevel gear 22 and the secondary bevel gear 11 are umbrella-
shaped gears and engaged each other in a perpendicular man-
ner. The primary bevel gear 22 is secured on the rotation shaft
18 via a pin 17 which passes through the rotation shaft 18
along a direction perpendicular to an axial direction of the
rotation shaft 18. Therefore, rotation of the shaft 18 causes
subsequent rotation of the primary bevel gear 22 and as a
result, the secondary bevel gear 11 meshed with the primary
bevel gear 22 is also driven to rotate simultaneously. As
shown in FIG. 2, the secondary bevel gear 11 is mounted in
the transmission box 14 via a bearing 12 with part of the
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secondary bevel gear 11 extended out of the box 14 and
engaged the primary bevel gear 22 shown in FIG. 1.

[0029] Referring to FIGS. 1 to 3, a differential device
includes a drive gear 10, two follower gears 91, 92, and two
cam shift levers 5, 6.

[0030] The drive gear 10 of the differential device is con-
nected to the secondary bevel gear 11 of the bevel gear driving
device in a coaxial manner so as to rotate together. For achiev-
ing rotating synchronously, the drive gear 10 can be config-
ured so as to surround the secondary bevel gear 11. The drive
gear 10 also can be constructed integrally with the bevel gear
11. Alternatively, they can be connected together by means of
other mechanical construction. Referring to FIGS. 1 and 2,
the two follower gears 91, 92 are symmetrically disposed at
opposite sides of the secondary bevel gear 11. The secondary
bevel gear 11 drives the drive gear 10 so as to drive the two
follower gears 91, 92 to rotate.

[0031] Referring to FIGS. 2 and 3, the cam shift levers 5, 6
protrude respectively from bases of the two follower gear 91,
92 and then extend into the transmission box 14 for resisting
against a ring portion 70 of a clutch sleeve 7. One end of each
cam shift levers 5, 6 is secured to the follower gear 91, 92
respectively. Lengthwise directions of the cam shift levers 5,
6 and the axial directions of the follower gear 91, 92 are
respectively consistent. The cross section of the cam shift
lever 5 or 6 has a non-circular shape, as shown in FIG. 3. More
specifically, the cam shift levers 5, 6 have a rectangular cross
section with edges which have been filleted and share differ-
ent length. Accordingly, itis possible for the clutch sleeve 7 to
be raised or lowered smoothly owing to length difference in
cross-section of the cam shift levers 5, 6, in case of the cam
shift levers 5, 6 are actuated by two follower gears 91, 92
respectively.

[0032] The clutch sleeve 7 is slidably clutch sleeved on the
output shaft 1 of the transmission box 14, and is disposed
above the worm wheel 3, as shown in FIG. 3. One end of the
clutch sleeve 7 is provided with a ring portion 70 extended
radially outwardly therefrom. The cam shift levers 5, 6 shown
in FIG. 2 are indicated in FIG. 3 as cross-section. A longitu-
dinal surface of each lever is pressed against a bottom surface
of the ring portion 70 shown in FIG. 3, thereby achieving
engagement of the levers 5, 6 with the clutch sleeve 7. The
other end of the clutch sleeve 7 is shown on bottom portion of
FIG. 3 and defines a plurality of axial holes 20 located around
the output shaft 1 in circumferential direction. A plurality of
axial pins 2 protrudes from a corresponding surface of the
worm wheel 3 in order to engage the corresponding axial
holes 20. To make the clutch sleeve 7 slide axially, as shown
in FIG. 3, the cross sections of the cam shift lever 5, 6 are
disposed horizontally. The axial holes 20 of the clutch sleeve
7 respectively engage with the axial pins 2 of the worm wheel
3. The clutch sleeve 7 is driven to rotate synchronously if the
worm wheel 3 rotates. When the cross sections of the cam
shift lever 5, 6, are disposed vertically to after the cam shift
lever 5, 6 is rotated 90 degrees, the clutch sleeve 7 will be
separated from the worm wheel 3 due to lifting action during
the rotation of the cam shift levers 5, 6. In this case, the axial
pins 2 are disconnected from respective axial holes 20. As a
result, rotation of the worm wheel 3 will have no effect on that
of the clutch sleeve 7.

[0033] Theaxial holes 20 of the clutch sleeve 7 and the axial
pins 2 of the worm wheel 3 form a clutch assembly with
engageable features. When the axial holes 20 and correspond-
ing axial pins 2 engage each other, it is maintained that the
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clutch sleeve 7 and the worm wheel 3 will rotate together.
There exist many other implementations to obtain this simul-
taneous rotation. For example, the axial pins may also pro-
trude from the clutch sleeve 7, whereas the axial holes may be
defined in the worm wheel 3. Optionally, other similar
engagement components may be provided between the inter-
face therebetween.

[0034] All these engagement examples are of pin-hole type
and well known to ordinary person of the art and therefore,
these engagement configurations can be applied to the inven-
tion directly.

[0035] To make sure that the axial slide of the clutch sleeve
7 will not affect the rotation thereof, or in other words, to
make sure that the rotation of the clutch sleeve 7 will result in
synchronous rotation of the output shaft 1 of the transmission
box 14 after engagement of the clutch sleeve 7 with the worm
wheel 3, there must be a rotation limiting device with son-
mother connection. Concretely speaking, the rotation limit-
ing device includes an axial slot 72 (or an axial rib) defined in
an inner surface of the clutch sleeve 7, and an axial rib 74 (or
anaxial slot) protruded from a portion of the output shaft 1(the
portion of the output shaft 1 where the clutch sleeve 7 slides
due to the rotation of the cam shift levers 5, 6), thus forming
a slidable connection therebetween. Therefore, it is realized
that rotation of the clutch sleeve 7 with respect to the shaft 18
will not happen due to limitation of the rotation limiting
device. Instead, the clutch sleeve 7 will rotate together with
the shaft 18 when driven by the worm wheel 3. For the same
reason, connection relationship between the axial slot 70 and
the axial rib 74 is not limited by this embodiment. Other sorts
of slidable connection known by ordinary person of the art
can be directly applied in the present invention.

[0036] By cooperation of the rotation limiting device and
the clutch assembly, the clutch sleeve 7 is ensured to slide
between an engaging position and a disengaging position
with the worm wheel 3, and is ensured to drive the output shaft
1 of the transmission box 14 to rotate synchronously. Accord-
ingly, disengagement and engagement function is fully
obtained.

[0037] AsShowninFIG.1,in order for the rotation shaft 18
to be returned to its original position automatically after being
operated by user, a torsion spring 21 is provided such that the
rotation shaft 18 passes through the spring 21. One end of the
torsion spring 21 is connected with the bearing base 190 of the
rotation shaft 18 or a part of the bearing base 190, or the clutch
bracket 15 as a spring pin of the torsion spring 21, while The
other end of the torsion spring 21 is secured to the rotation
shaft 18 by a screw 20. The torsion spring 21 can provide
restoration force regardless of rotation direction. As such, the
rotation shaft 18 will resume its original position under res-
toration force immediately after the user released the rope.

[0038] Referring to FIGS. 1 to 3, when the clutch mecha-
nism of this embodiment is mounted on an industrial door at
a high position, the cross sections of the two cam shift levers
5, 6 are disposed horizontally, as shown in FIG. 3. At this
time, the clutch sleeve 7 tightly engages the worm wheel 3,
hence forming an interconnected relationship. A motor shaft
(not shown) of the industrial door drives the worm 23 con-
nected thereto, which in turn drives the worm wheel 3 to
rotate, thereby realizing opening or closing of the industrial
door. When the industrial door needs to be opened or closed
by manual operation, firstly the industrial door is needed to be
disconnected with a its motor. For achieving this purpose, the
user standing on the ground firstly pulls the rope hang from
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the free end of the operating shank 13, and then the operating
shank transfer the force to the rotation shaft 18. Thereby, the
rotation shaft 18 drives the primary bevel gear 22 to rotate.
Therefore, the primary bevel gear 22 drives the secondary
bevel gear 11 which in turn drives the drive gear 10 to rotate,
thereby driving the two follower gears 91, 92 to rotate.
Finally, the two cam shift levers 5, 6 are driven respectively to
rotate by the follower gears 91, 92. When the cross sections of
the cam shift levers 5, 6 become a vertical situation from a
horizontal situation, the clutch sleeve 7 is disconnected from
the worm wheel 3. Concretely speaking, the axial holes 20 of
the clutch sleeve 7 disengage with the axial pins 2 of the worm
wheel 3 respectively. Therefore, the motor drives the worm
23, thereby driving the worm wheel 3 to rotate, but can not
drive the output shaft 1 to rotate. In this case, the user is able
to open or close the industrial door manually. The rotation
shaft 18 will rotate reversely due to the restoring force pro-
vided by the torque spring 21 after the user released the rope
in his hand, thereby driving other parts engaged with the
rotation shaft 18 to rotate reversely. Finally, the cam shift
levers 5, 6 also rotates reversely to make the clutch sleeve 7
slide to engage with the worm wheel 3, thereby the industrial
door become once again under the control of the motor.
[0039] The rotation actuating device of this embodiment
can be replaced by a mechanism with a chain wheel and a
chain other than the aforementioned operating shank 13. The
chain wheel is secured to the rotation shaft 18 in a coaxial
manner, and the chain of the mechanism engages with a
groove of the chain wheel. Preferably, A guiding sheath can
beused in the groove of the chain wheel for avoiding the chain
from being locked. Therefore, the chain plays the same role as
the rope in this embodiment.

[0040] Changes may be made in the structure of this
embodiment. For example, the operating shank 13 can extend
vertically downwardly to the ground to facilitate user opera-
tion. In this case, the rope and the torsion spring are not
necessary any more in this embodiment, as user can operate
directly the operating shank 13 according to requirement. For
the same reason, if the mechanism with a chain wheel and a
chain wheel is used as the rotation actuating device in this
embodiment, the user can pull the chain of the mechanism, so
the torsion spring is not necessary any more.

[0041] In a word, the clutch mechanism of the present
invention has a good structure to fast operate the industrial
door. Furthermore, the clutch mechanism of the present
invention prolongs its service life due to the good structure.

What is claimed is:
1. A fast clutch mechanism for an industrial door in which
a worm is connected to a motor shaft of the industrial door,
and the worm meshes a worm wheel rotatably mounted on an
output shaft of a transmission box, wherein the fast clutch
mechanism comprising;
a clutch sleeve surrounding the output shaft, a rotation-
limiting device being disposed between an inner wall of
the sleeve and an external wall of the output shaft, a
clutch assembly being located between one end of the
sleeve and the worm wheel, and a ring portion being
extended outwardly to from the other end of the sleeve;
a rotation device comprising a rotation shaft and a rotation
actuating device coupled with one end of the rotation
shaft;
a bevel gear driving device comprising a primary bevel
gear mounted on the rotation shaft and a secondary bevel
gear engaging with the primary bevel gear;
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a differential device comprising a drive gear rotatable with
the secondary bevel gear, two follower gears engaging
with the drive gear, and two cam shift levers connecting
respectively the two follower gears in an axial direction,
the two cam shift levers resisting against the ring portion
of'the clutch sleeve so as to make the clutch sleeve slide
between an engagement position and an disengagement
position with the clutch assembly.

2. The fast clutch mechanism as described in claim 1,
wherein the rotation actuating device is a mechanism having
a chain wheel and a chain, the chain wheel is secured on the
rotation shaft concentrically, and the chain is received in a
groove of the chain wheel such that the user can manipulate
both ends of the rotation shaft to cause rotation of the shaft
clockwise or counterclockwise.

3. The fast clutch mechanism as described in claim 1,
wherein the rotation actuating device comprises an operating
shank which is perpendicular to the rotation shaft and one end
of which is secured on the rotation shaft so as to transfer
directly rotation movement of the operating shank clockwise
and counterclockwise to the rotation shaft.

4. The fast clutch mechanism as described in claim 3,
wherein a free end of the operating shank defines a through
hole therein for a rope passing therethrough.

5. The fast clutch mechanism as described in claim 4,
wherein the rotation shaft is sleeved with a torsion spring so
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as to provide a restoring force in a direction opposite to the
rotation direction of the rotation shaft when the rotation shaft
rotates.

6. The fast clutch mechanism as described in claim 5,
wherein the secondary bevel gear of the bevel gear driving
device is formed integrally with the driver gear of the differ-
ential device.

7. The fast clutch mechanism as described in claim 6
wherein the secondary bevel gear of the bevel gear driving
device is connected to the drive gear of the differential device
in a co-axial manner.

8. The fast clutch mechanism as described in claim 7,
wherein the rotation limiting device comprises an axial rib
and/or groove formed on an inner wall of the clutch sleeve and
a corresponding axial groove and/or rib formed on an external
wall of the output shaft.

9. The fast clutch mechanism as described in claim 8,
wherein the clutch assembly comprises an axial hole and/or
pin disposed on the clutch sleeve and a corresponding axial
pin and/or hole disposed on the worm wheel.

10. The fast clutch mechanism as described in claim 9,
wherein each cam shift lever is elongated and has a cross-
section of rectangular shape with different length and width.

11. The fast clutch mechanism as described in claim 10,
wherein the cross section of the cam shift lever has rounded
corners.



