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57 ABSTRACT

A continuously variable transmission (CVT) includes a
power transmission mechanism and at least one conical disk.
The power transmission mechanism has a contact surface,
and the power transmission mechanism includes a plurality
of engaging elements. The plurality of engaging elements
are retractably disposed on the contact surface. The disk
surface of the conical disk has a plurality of engaging walls
capable of engaging with the engaging elements. The con-
tinuously variable transmission is able to transmit power by
way of engagement, such that the coupling between the
power transmission mechanism and the conical disk is more
stable. Thus, the continuously variable transmission is
adaptable to high torsion application.

10 Claims, 15 Drawing Sheets
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CONTINUOUSLY VARIABLE
TRANSMISSION

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Taiwan Patent
Application No. 105105774, filed on Feb. 26, 2016, in the
Taiwan Intellectual Property Office, the content of which is
incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure generally relates to a transmission
device, and in particular, to a continuously variable trans-
mission.

2. Description of the Related Art

Technically, the continuously variable transmission
(CVT) is configured to transmit power through metallic belt
and the roller having the variable diameter. The effective
gear ratio of the CVT varies infinitesimally between a
maximum value and a minimum value to achieve the
function of step-less transmission. Compared with the other
mechanisms designed with a finite amount of gear ratios, the
input shaft of the CVT can be maintained at constant angular
velocity to generate output angular velocity in a certain
range.

For the sake of effectively transmitting power, the slip-
page between the metallic belt and rollers of the CVT are not
allowed. In addition, the operations of the metallic belt and
the rollers generate a lot of heat; the additional heat caused
by the slippage may burn or cause serious damage to the
internal components of the CVT. In order to increase the
static friction, pressure may be exerted to the metallic belt
and rollers. However, if the friction is increased, the effi-
ciency of power transmission reduces and the fuel consump-
tion increases accordingly.

SUMMARY OF THE INVENTION

In view of the aforementioned technical problems, the
objective of the present disclosure provides a continuously
variable transmission.

In accordance with an embodiment of the present disclo-
sure, the continuously variable transmission includes a
power transmission mechanism and at least one conical disk.
The power transmission mechanism has a contact surface.
The power transmission mechanism includes a plurality of
engaging elements which are retractably disposed on the
contact surface. The conical disk has a plurality of engaging
walls which extend from a center of the conical disk to an
outer region of the conical disk. Each engaging wall has a
side wall and a top wall, wherein the top wall faces the
contact surface, and the side wall engages with the top wall
and substantially extends along a tangent of the radial
direction of the conical disk. Wherein, some of the engaging
elements are in contact with the side wall while some of the
engaging elements are in contact with the top wall.

In accordance with a selected embodiment of the present
disclosure, the continuously variable transmission further
includes an internal power transmission ring, a first external
power transmission ring and a flexible element. The first
external power transmission ring is disposed at one side of
the internal power transmission ring. The flexible element is
disposed in the internal power transmission ring. Wherein
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one of the engaging elements is disposed at one end of the
flexible element and penetrates the first external power
transmission ring.

In accordance with a selected embodiment of the present
disclosure, the continuously variable transmission further
includes a second external power transmission ring disposed
at the other side of the internal power transmission ring.
Wherein another one of the engaging elements is disposed at
the other end of the flexible element and penetrates the
second external power transmission ring.

In accordance with a selected embodiment of the present
disclosure, the contact surface and the disk surface of the
conical disk have substantially equal same gradients.

In accordance with a selected embodiment of the present
disclosure, the continuously variable transmission further
includes a power transmission ring and a flexible element.
The power transmission ring has a recess. The flexible
element is disposed in the recess. Wherein one of the
engaging elements slidably penetrates one sidewall of the
recess and couples to one end of the flexible element, and
another one of the engaging elements slidably penetrates the
other sidewall of the recess and couples to the other end of
the flexible element.

In accordance with a selected embodiment of the present
disclosure, the continuously variable transmission further
includes a plurality of transmission elements. Two adjacent
transmission elements are pivotally coupled with each other.
Each transmission element includes a tubular body and a
flexible element. The flexible element is disposed in the
tubular body. Wherein one of the engaging elements slidably
penetrates one side of the tubular body and couples to one
end of the flexible element, and another one of the engaging
elements slidably penetrates the other side of the tubular
body and couples to the other end of the flexible element.

In accordance with a selected embodiment of the present
disclosure, the continuously variable transmission further
includes a transmission belt and a plurality of clamping
pieces. The plurality of clamping pieces clamp one side of
the transmission belt. Wherein each clamping piece includes
an accommodating space and a flexible element. The flexible
element is disposed in the accommodating space. Wherein
one of the engaging elements slidably penetrates one side of
the clamping piece and couples to one end of the flexible
element, and another one of the engaging elements slidably
penetrates the other side of the clamping piece and couples
to the other end of the flexible element.

In accordance with a selected embodiment of the present
disclosure, the conical disk is a ratchet-like conical disk or
a gear-like conical disk.

In accordance with a selected embodiment of the present
disclosure, there are at least four conical disks. The con-
tinuously variable transmission further includes a first trans-
mission shaft and a second transmission shaft. Wherein the
first transmission shaft couples with two of the conical disks
and the second transmission shaft couples with the other two
conical disks, and a position where the engaging elements of
the power transmission mechanism engage with the conical
disks is at respective sides of the first transmission shaft and
the second transmission shaft; wherein the respective sides
of the first transmission shaft and the second transmission
shaft are away from each other.

In accordance with a selected embodiment of the present
disclosure, a position where the engaging elements of the
power transmission mechanism engage with the conical
disks is at respective sides of the first transmission shaft and
the second transmission shaft; wherein the respective sides



US 10,030,745 B2

3

of the first transmission shaft and the second transmission
shaft are opposite to each other.

In conclusion, one or more embodiments of the continu-
ously variable transmission provided by the present disclo-
sure can transmit power by way of “engagement”. Hence,
the coupling between the power transmission mechanism
and the conical disk is more stable, such that the present
invention is adaptable to high torsion or high power density
application.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an assembly drawing of an embodiment of the
continuously variable transmission of the present disclosure.

FIG. 2 is an exploded view of the FIG. 1.

FIG. 3 is an enlarged drawing of the conical disk and the
power transmission mechanism in the FIG. 1 viewed from
the direction A.

FIG. 4 is a sectional diagram illustrating the conical disk
and the power transmission mechanism in FIG. 3 taken
along the line segment 4-4.

FIG. 5 is a 3D diagram of the embodiment of the
ratchet-like conical disk of the present invention.

FIG. 6 is a sectional diagram illustrating ratchet-like
conical disk in the FIG. 5 taken along the line segment 6-6.

FIG. 7 is a sectional diagram of one embodiment of the
power transmission mechanism of the present disclosure.

FIG. 8 is a sectional diagram of another embodiment of
the power transmission mechanism of the present disclosure.

FIG. 9 is a side view of yet another embodiment of the
power transmission mechanism of the present disclosure.

FIG. 10 is a 3D diagram illustrating a part of the power
transmission mechanism shown in FIG. 9.

FIG. 11 is a perspective view illustrating a part of the
transmission element shown in FIG. 9.

FIG. 12 is a 3D diagram of one more embodiment of the
power transmission mechanism of the present disclosure.

FIG. 13 is a schematic diagram of the internal structure of
the clamping piece shown in FIG. 12.

FIG. 14 is a side view of one embodiment of the con-
tinuously variable transmission of the present disclosure.

FIG. 15 is a side view of the other embodiment of the
continuously variable transmission of the present disclosure.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In the following description, specific details are presented
to provide a thorough understanding of the embodiments of
the present disclosure. Persons of ordinary skill in the art
will recognize, however, that the present disclosure can be
practiced without one or more of the specific details, or in
combination with other components. Well-known imple-
mentations or operations are not shown or described in detail
to avoid obscuring aspects of various embodiments of the
present disclosure.

As used herein, “around”, “about” or “approximately”
shall generally mean within 20 percent, preferably within 10
percent, and more preferably within 5 percent of a given
value or range. Numerical quantities given herein are
approximate; meaning that the term “around”, “about” or
“approximately” can be inferred if not expressly stated.

FIG. 1 is an assembly drawing of an embodiment of the
continuously variable transmission of the present disclosure
and FIG. 2 is an exploded view of FIG. 1. With reference to
FIG. 1 and FIG. 2, a continuously variable transmission 10
includes a power transmission mechanism 100 and a plu-
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rality of conical disks. As shown in the figures, the continu-
ously variable transmission 10 is disposed with four conical
disks 120a, 1205, 120¢ and 120d. Here, the conical disks
120a and 1206 are pivotally coupled with each other, and the
conical disks 120¢ and 1204 are pivotally connected with
each other. The power transmission mechanism 100 is
disposed between the conical disks 120a and 12056 and the
conical disks 120c¢ and 1204. As such, by varying the
distances D1 and D2 between the conical disks 120a and
1204 and the conical disks 120c and 1204, the position of the
power transmission mechanism 100 is shifted, thereby
achieving the function of gear shift.

To be more precise, the power transmission between the
power transmission mechanism 100 and the conical disks
120a and 1205, as well as between the power transmission
mechanism 100 and the conical disks 120¢ and 1204 are
achieved through ‘mutual engagement’ instead of “friction’.
Hence, one or more embodiments of the continuously vari-
able transmission 10 disclosed in the present disclosure are
able to greatly reduce the power loss resulted from the
friction force between the conical disks 120a, 1205, 120¢
and 1204 and the power transmission mechanism 100 so as
to transmit power more effectively. In addition, the ‘mutual
engagement’ further stabilizes the coupling between the
power transmission mechanism 100 and the conical disks
120a and 1205, such that the present invention is able to
operate under high torsion or high power density environ-
ment, such as supercar or turbomachine e.g. power station,
jet engine, and so on. For the sake of clarity, the following
paragraphs will explicitly explain the “mutual engagement”
mechanism between the power transmission mechanism 100
and the conical disks 120a, 1205, 120c¢ and 1204.

FIG. 3 is an enlarged drawing of the conical disk 1204 and
the power transmission mechanism 100 in the FIG. 1 viewed
from the direction A. As can be appreciated in FIGS. 1to 3,
the power transmission mechanism 100 includes a contact
surface S and a plurality of engaging elements 101 retrac-
tably disposed on the contact surface S. The conical disk
120a has a plurality of engaging walls which extend from a
center R of the conical disk 120a to an outer region O of the
conical disk 120a. FIG. 4 is a sectional diagram illustrating
the conical disk and the power transmission mechanism in
FIG. 3 taken along the line segment 4-4. Each engaging wall
121 is disposed with a side wall 122 and a top wall 123;
wherein the top wall 123 faces the contact surface S. The
side wall 122 connects to the top wall 123 and substantially
extends along a tangent T of a radial direction R of the
conical disk 120a. What has to be addressed herein is that
the “radial direction” indicates a direction of the radius, for
example, the direction extending from the center of the
conical disk 120a towards the circumference thereof and
perpendicular to the circumference of the conical disk 120a.
In addition, the term ‘tangent of the radial direction’ refers
to the direction perpendicular to the radial direction.

As can be further appreciated in FIG. 3, some of the
engaging elements 101 are in contact with the side wall 122
of the engaging wall 121, and some of the engaging ele-
ments 101 are in contact with the top all 123 of the engaging
wall 121. As such, in an exemplary embodiment, the conical
disks 1204 and 1205 may be configured to serve as the input
shaft and the conical disks 120¢ and 1204 may be configured
to serve as the output shaft. When the conical disks 120a and
1205 rotate, the side walls 122 of the conical disks 120a and
1204 drive the engaging elements 101 contacting the side
walls 122 so as to drive the power transmission mechanism
100 to rotate. Similarly, the power transmission mechanism
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may transmit power to the conical disks 120a and 1206
through the engaging elements 101.

In addition, when the angular velocity of the input shaft,
e.g. the conical disks 120a and 12056 is increased, the
distance between the conical disks 120a and 1205 may be
reduced via the force exerted by a centrifugal device which
pushes the conical disks 120a and 12054 closer to each other.
The power transmission mechanism 100 engages with the
outer region O of the conical disks 120a and 1205 since the
distance D1 between the conical disks 120a and 1204
shortens. Since the overall shape of the power transmission
mechanism 100 is fixed and the distance between the conical
disks 120a and 1205 and conical disks 120c and 1204
remains constant, when the power transmission mechanism
100 engages with the outer region O of the conical disks
120a and 12056, the conical disks 120c¢ and 1204 are
stretched apart to achieve the continuously variable trans-
mission. Besides, as shown in FIG. 3, for the engaging walls
121 of the conical disks 120a, 1205, 120c¢ and 120d, the
distances between adjacent side walls 122 increase along the
path from the center C to the outer region O. Hence, as
shown in FIG. 3, certain engaging elements 101 are longer
and the others are shorter in length, i.e. the engaging
elements 101 are retractable to facilitate the power trans-
mission mechanism 100 to effectively engage with the four
conical disks 120a, 1205, 120¢ and 1204 no matter in the
center C or the outer region O of the four conical disks 120a,
1205, 120¢ and 120d.

It has to be noted that the four taper disks 120a, 1205,
120c¢ and 1204 are applied in the foregoing embodiment, but
the amount of conical disks shall not be limited thereto, in
other embodiments there might be more than four or less
than four conical disks. Any modifications having retract-
able engaging elements capable of engaging with the power
transmission mechanism all belong to the scope of the
present disclosure.

In a selected embodiment, the four conical disks 120a,
1206, 120c¢ and 1204 might be primary sliding sheaves for
common continuously variable transmission (CVT), but it
shall not be limited thereto. In some embodiments, some of
the four conical disks 120a, 1205, 120¢ and 1204 might be
primary sliding sheaves and the others might be secondary
sliding sheaves or primary fixed sheaves for common CVT.
In addition, in the embodiment mentioned above, the cen-
trifugal device used to push the four conical disks 120a,
1205, 120c and 120d closer to one another might be the
weight roller, but it shall not be limited thereto. In the other
selected embodiment, the distance D1 between the conical
disks 120a and 1205 or the distance D2 between the conical
disks 120c¢ and 124 may be modified with other techniques
known in the art. Moreover, in some embodiments, the
centrifugal device may be integrated into the conical disks
120a, 1205, 120¢ and 1204 or be disposed or connected to
the conical disks 120qa, 1205, 120¢ and 1204 the according
to the actual requirement.

The engaging elements 101 can be arranged into configu-
ration with equal intervals, varying intervals or arrange into
other configurations according to the actual requirement.
Besides, the exposed length of the engaging elements 101
shall be designed to be able to contact the bottom of the side
wall 122 of the engaging wall 121, but it shall not be limited
thereto. In some embodiments, as long as the engaging
elements 110 is able to come into contact with the side wall
122, the four conical disks 120a, 1205, 120¢ and 1204 and
the power transmission mechanism 100 is able to engage
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with one another. In practice, the engaging elements 101
might be the engagement tooth, but it shall not be limited
thereto.

The four conical disks 120a, 1205, 120¢ and 1204 in the
previous embodiments may be the gear-like conical disks
120a, 1205, 120¢ and 120d. That is, a plurality of recesses
are formed among the engaging walls 121 of the four conical
disks 120a, 1205, 120¢ and 1204, but it shall not be limited
thereto. In the other selected embodiments, the four conical
disks 120a, 1205, 120¢ and 1204 may be ratchet-like.

Referring to FIG. 5 and FIG. 6, FIG. 5 is a 3D diagram of
the embodiment of the ratchet-like conical disk whereas
FIG. 6 is a sectional diagram illustrating ratchet-like conical
disk in the FIG. 5 taken along the line segment 6-6. As
shown in the figures, the adjacent engaging walls 121" and
121" of the conical disk 1204' are coupled with each other.
To be more precise, the top wall 123' of the engaging wall
121' couples with the top portion of the side wall 122' and
the bottom of the side wall 122" of the adjacent engaging
wall 121". Hence, with the continuously variable transmis-
sion 10 of the present disclosure, the power transmission
mechanism 100 is configured to drive the conical disk 1204
in a fixed direction M, such that when the engaging element
101 is moving between the center C and the outer region O
of the conical disk 1204, the engaging element 101 will not
accidentally couple with the engaging wall 121 in a direction
opposite to the fixed direction M. Consequently, the ratchet-
like conical disk 120a' applied in the present embodiment
facilitates the operational stability of the continuously vari-
able transmission 10.

In the previous embodiment, the conical disks with two
different structures are presented, but the present invention
shall not be limited thereto. In practice, any conical disks
capable of effectively engaging with the engaging elements
101 of the power transmission mechanism 100 shall be
included into the scope of the present disclosure.

In addition to the various embodiments of the conical
disks mentioned hereinbefore, there are various embodi-
ments for the power transmission mechanism of the present
as well. Referring to FIG. 7, which is a sectional diagram of
one embodiment of the power transmission mechanism of
the present disclosure. As shown in the figure, the power
transmission mechanism 100 includes an internal power
transmission ring 102, a first external power transmission
ring 103, a second external power transmission ring 104 and
a flexible element 105. The first external power transmission
ring 103 is disposed at one side of the internal power
transmission ring 102. The second external power transmis-
sion ring 104 is disposed at the other side of the internal
power transmission ring 102. The flexible element 105 is
disposed in the internal power transmission ring 102.

In addition, both ends of the flexible element 105 may be
respectively coupled with the engaging element 101. More
specifically, one of the plurality of engaging elements 101
aforementioned may couple with one end of the flexible
element 105 and may penetrate the first external power
transmission ring 103. The other one of the plurality of
engaging elements 101 in previous embodiments may
couple with the other end of the flexible element 105 and
penetrate the second external power transmission ring 104.
It shall addressed herein that the term “penetrate” mentioned
above means that the flexible element 105 is slidably dis-
posed on and passes through the first external power trans-
mission ring 103 or the second external power transmission
ring 104 instead of being fixed on the first external power
transmission ring 103 or the second external power trans-
mission ring 104. Hence, the extension or contraction of the
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flexible element 105 endows the engaging elements 101 of
the power transmission mechanism 100 with the ability to
retract.

In the selected embodiment of FIG. 7, the engaging
elements 101 are disposed at the two respective ends of the
flexible element 105. As shown in FIG. 7, the engaging
elements 101 may couple with the respective ends of the
flexible elements 105, but the present invention shall not be
limited thereto. In the other embodiments, the engaging
elements 101 are capable of coupling with or fixed at the two
respective ends of the flexible element 105. In addition, in
certain embodiments, the engaging elements 101 may only
be disposed at one end of the flexible element 105 without
affecting the engagement operation between the power
transmission mechanism 100 and the four conical disks
120a, 1205, 120c and 1204.

In an embodiment, the internal power transmission ring
102, the first external power transmission ring 103 and the
second external power transmission ring 104 may be manu-
factured via 3D printing technology, but it shall not be
limited thereto. In other embodiments, the internal power
transmission ring 102, the first external power transmission
ring 103 and the second external power transmission ring
104 may be made via other methods such as punching,
injection molding, and so on. Besides, in a selected embodi-
ment, the aforementioned internal power transmission ring
102, the first external power transmission ring 103, the
second external power transmission ring 104, the flexible
element 105 and the engaging elements 101 can be made of
the materials with high tensile strength and stiffness such
that the present invention is suitable for high torsion appli-
cation. In the other embodiments, the flexible element 105
may be the compression spring, a pair of mutually repulsive
permanent magnets or electromagnets; but the present
invention shall not be limited thereto.

FIG. 8 is a sectional diagram of another embodiment of
the power transmission mechanism of the present disclosure.
As shown in the figure, the power transmission mechanism
200 includes a power transmission ring 202 and a flexible
element 205. The power transmission ring 202 is disposed
with a recess 203 and the flexible element 205 is disposed in
the recess 203. One of the engaging elements 101 of the
previous embodiments slidably penetrates one sidewall
203a of the recess 203 and couples with one end of the
flexible element 205. The other one of the engaging ele-
ments 101 slidably penetrates the other sidewall 2035 of the
recess 203 and couples with the other end of the flexible
element 205. The difference between the present embodi-
ment and that shown in FIG. 7 is that the power transmission
mechanism 200 applied in the present embodiment is inte-
grally formed, so process such as punching, injection mold-
ing, etc. rather than 3D printing may be more suitable for the
manufacturing of the power transmission mechanism 200.

Referring to FIG. 8 again, in an embodiment, the power
transmission mechanism 200 may partially cover the recess
203 of the power transmission ring 202 with a cover plate
210 so as to protect the flexible element 205 disposed in the
recess 203. In practice, the cover plate 210 may be selec-
tively disposed.

Referring to FIG. 9 through FIG. 11, which are respec-
tively a side view of yet another embodiment of the power
transmission mechanism of the present disclosure, a 3D
diagram illustrating a part of the power transmission mecha-
nism shown in FIG. 9, and a perspective view illustrating a
part of the transmission element shown in FIG. 9. As shown
in the figures, the power transmission mechanism 300
includes a plurality of transmission elements 302, wherein
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two adjacent transmission elements 302 are pivotally
coupled with each other. Each transmission element 302
includes at least one tubular body 303 and at least one
flexible element 305. The flexible element 305 is disposed in
the tubular body 303. One of the plurality of engaging
elements 101 of previous embodiments slidably penetrates
one side 303a of the tubular body 303 and couples with one
end of the flexible element 305. The other one of the
plurality of engaging elements 101 slidably penetrates the
other end 3035 of the tubular body 303 and couples with the
other end of the flexible element 305.

The difference between the embodiments shown in FIGS.
9-11 and that shown in the other figures lies that the power
transmission mechanism 300 applied in the present embodi-
ment is not a ring structure but a plurality of transmission
elements 302 pivotally coupling with one another. In prac-
tice, the power transmission mechanism 300 applied in the
present embodiment can be made of chains, but it shall not
be limited thereto. Similar to previous embodiments, the
extension or contraction of the flexible element 305 of the
present embodiment endows the engaging elements 101 of
the power transmission mechanism 300 with the ability to
retract, so that the power transmission mechanism 300 is
able to engage the conical disks 120a, 1205, 120c¢ and 1204.

It shall be addressed that the ring-like power transmission
mechanisms 100 and 200 applied in the aforesaid embodi-
ments has a fixed shape, in contrast to the power transmis-
sion mechanism 300 shown in FIG. 9. Consequently, power
transmission mechanisms 100 and 200 having fixed shape is
able to transmit power with higher stability. However, the
power transmission mechanism 300 shown in FIG. 9 is
disposed with a plurality of transmission elements 302, so
the shape of the power transmission mechanism 300 can be
adjusted according to actual requirement without being
limited to ring-like shape. Therefore, the power transmission
mechanism 300 shown in FIG. 9 is with more extensive
application.

Referring to FIG. 12 and FIG. 13, which are respectively
a 3D diagram of one more embodiment of the power
transmission mechanism of the present disclosure and a
schematic diagram of the internal structure of the clamping
piece shown in FIG. 12. As shown in the figures, the power
transmission mechanism 400 includes transmission belts
402 and 403, and a plurality of clamping pieces 404. The
plurality of clamping pieces 404 clamp respective sides of
the transmission belts 402 and 403. In the present embodi-
ment, the clamping pieces 404 clap respective sides of the
transmission belts 402 and 403, wherein the respective sides
of the transmission belts 402 and 403 are opposite to each
other. That is to say, the clamping pieces 404 are disposed
between the transmission belts 402 and 403, but it shall not
be limited thereto. In the other embodiments, the power
transmission mechanism 400 can be disposed with only one
transmission belt.

Referring to FIG. 12 and FIG. 13 again, each of the
clamping pieces 404 includes an accommodating space 404a
and the flexible element 405, and the flexible element 405 is
disposed in the accommodating space 404a. One of the
engaging elements 101 mentioned in the previous embodi-
ments may slidably penetrate one side 4045 of the clamping
pieces 404 and couples to one end of the flexible element
405. The other one of the engaging elements 101 mentioned
in the previous embodiments may slidably penetrate the
other side 404¢ of the clamping pieces 404 and couples to
the other end of the flexible element 405. As a consequence,
the extension or contraction of the flexible element 405 of
the present embodiment endows the engaging elements 101
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of the power transmission mechanism 400 with the ability to
retract, so that the power transmission mechanism 400 is
able to engage the conical disks 120a, 1205, 120c¢ and 1204.

In contrast to the power transmission mechanism 300, i.e.
the chain-like power transmission mechanism 300 shown in
FIGS. 9-11, the transmission belts 402 and 403 of the power
transmission mechanism 400 of the present embodiment
higher operation stability. In addition, the transmission belts
402 and 403 of the power transmission mechanism 400 of
the present embodiment are bendable; therefore the overall
shape of the power transmission mechanism 400 is adjust-
able according to actual needs.

In practice, the transmission belts 402 and 403 may be the
metal transmission belts formed via laminating thin sheets of
metal together to achieve the bendability to certain extend.
One skilled in the art should be familiar with the metal
transmission belt applicable in the continuously variable
transmission 10 of the present invention so the unnecessary
details are omitted herein.

The foregoing embodiments have disclosed various
embodiments of the conical disks 120a, 1205, 120¢ and
120d and the power transmission mechanisms 100, 200, 300
and 400. It shall be addressed herein that such embodiments
are merely illustrative. As long as the engaging elements 101
extending from the contact surface S of the power transmis-
sion mechanisms 100, 200, 300 and 400 are able engage
with the conical disks 120a, 1205, 120¢ and 1204, a device
with such configuration shall belong to the claimed scope of
the present disclosure. Besides, in one or more selected
embodiments, the contact surface S of the power transmis-
sion mechanisms 100, 200, 300 and 400 is an inclined plane,
and the inclined contact surface S of the power transmission
mechanisms 100, 200, 300 and 400 and the disk surface of
the conical disks 120a, 1205, 120¢ and 1204 have substan-
tially equal gradients.

As shown in the figures illustrating the power transmis-
sion mechanisms 100, 200, 300 and 400 such as FIGS. 7, 8,
11 and 12, it can be found that the contact surface S of the
transmission mechanisms 100, 200, 300 and 400 and the
disk surface of the conical disks 120a, 1205, 120c¢ and 1204
shown in the FIGS. 4 and 6 have close if not substantially
equal displacement ratios in X-axial and Y-axial directions.
As a result, when the contact surface S of the transmission
mechanisms 100, 200, 300 and 400 is moving back and forth
relative to the center C and the outer region O of the conical
disks 120a, 1205, 120c¢ and 1204, the contact surface S of the
transmission mechanisms 100, 200, 300 and 400 and the
disk surface of the conical disks 120a, 1205, 120c¢ and 1204
do not interfere with one another.

Furthermore, in the previous embodiments, the engaging
elements 101 are arranged as a circle along the contact
surface S, but it shall not be limited thereto. In the other
embodiments, the engaging elements 101 may be arranged
as two or more circles along the contact surface S. In one
embodiment, the engaging elements 101 are arranged as
different circles in a staggered manner. So, the engaging
elements 101 arranged in either lines or rows are capable of
promoting the stability when the power transmission mecha-
nism 400 engages with the conical disks 120qa, 1205, 120c
and 1204, such that the continuously variable transmission
provided in the present disclosure can be applied to the high
torsion surroundings.

FIG. 14 is a side view of one embodiment of the con-
tinuously variable transmission of the present disclosure. As
shown in the figure, the continuously variable transmission
10 further includes a first transmission shaft 130 and a
second retransmission shaft 140. The first transmission shaft
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130 couples with the conical disks 120a and 1205, and the
second transmission shaft 140 couples with the conical disks
120c¢ and 1204, reference can be made along with FIG. 1 and
FIG. 2. In the present embodiment, the positions P1 and P2
where engaging elements 101 of the power transmission
mechanism 100 engage with the conical disks 120a, 1205,
120¢ and 1204 are at the respective sides of the first
transmission shaft 130 and the second transmission shaft
140, wherein the respective sides of the first transmission
shaft 130 and the second transmission shaft 140 are away
from each other, but the present invention shall not be
limited thereto.

FIG. 15 is a side view of the other embodiment of the
continuously variable transmission 10 of the present disclo-
sure. As shown in the figure, the positions P1 and P2 where
the engaging elements 101 of the power transmission
mechanism 100 engage with the conical disks 120a, 1205,
120¢ and 1204 are at the respective sides of the first
transmission shaft 130 and the second transmission shaft
140, wherein the respective sides of the first transmission
shaft 130 and the second transmission shaft 140 are opposite
to each other. In the selected embodiments shown in FIG. 14
and FIG. 15, the relative position between the conical disks
120a, 1205, 120c¢ and 1204 and the power transmission
mechanism 100 can be adjusted. For example, the continu-
ously variable transmission 10 shown in FIG. 15 occupies a
smaller space so the continuously variable transmission 10
is able to fit into smaller machines. In addition, in the
selected embodiment shown in FIG. 14, the movement of
the power transmission mechanism 100 is constrained by the
pressure exerted by the conical disks 120a, 1205, 120¢ and
120d so the power transmission mechanism 100 is able to
remain in the stable position. In other words, the position of
the power transmission mechanism 100 can be stabilized by
the conical disks 120a, 1205, 120¢ and 1204 without addi-
tional stabilization mechanisms. As for the continuously
variable transmission 10 shown in FIG. 15, a stabilization
mechanism 150 is further included to stabilize the power
transmission mechanism 100.

While the means of specific embodiments in present
disclosure has been described by reference drawings,
numerous modifications and variations could be made
thereto by those skilled in the art without departing from the
scope and spirit of the invention set forth in the claims. The
modifications and variations should in a range limited by the
specification of the present disclosure.

What is claimed is:

1. A continuously variable transmission, comprising:

a power transmission mechanism having a contact sur-
face, and the power transmission mechanism compris-
ing a plurality of engaging elements retractably dis-
posed on the contact surface, and

at least one conical disk having a plurality of engaging
walls extending from a center of the conical disk to an
outer region of the conical disk; each engaging wall
having a side wall and a top wall, wherein the top wall
faces the contact surface, and the side wall is connected
to the top wall and substantially extends along a tangent
of a radial direction of the conical disk;

wherein some of the engaging elements are in contact
with the side wall while some of the engaging elements
are in contact with the top wall.

2. The continuously variable transmission of claim 1,
wherein the power transmission mechanism further com-
prises:

an internal power transmission ring;
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a first external power transmission ring disposed at one
side of the internal power transmission ring; and

a flexible element disposed in the internal power trans-
mission ring;

wherein one of the engaging elements is disposed at one
end of the flexible element and penetrates the first
external power transmission ring.

3. The continuously variable transmission of claim 2,
wherein the power transmission mechanism further com-
prises:
a second external power transmission ring disposed at the
other side of the internal power transmission ring;

wherein another one of the engaging elements is disposed
at the other end of the flexible element and penetrates
the second external power transmission ring.

4. The continuously variable transmission of claim 1,
wherein the contact surface and a disk surface of the conical
disk have substantially equal gradients.

5. The continuously variable transmission of claim 1,
wherein the power transmission mechanism further com-
prises:

a power transmission ring having a recess, and

a flexible element disposed in the recess;

wherein one of the engaging elements slidably penetrates
one sidewall of the recess and couples to one end of the
flexible element, and another one of the engaging
elements slidably penetrates the other sidewall of the
recess and couples to the other end of the flexible
element.

6. The continuously variable transmission of claim 1,
wherein the power transmission mechanism further com-
prises:

a plurality of transmission elements, wherein two adjacent
transmission elements are pivotally coupled with each
other, each transmission element comprises:

a tubular body, and
a flexible element disposed in the tubular body;
wherein one of the engaging elements slidably penetrates
one side of the tubular body and couples to one end of
the flexible element, and another one of the engaging
elements slidably penetrates the other side of the tubu-
lar body and couples to the other end of the flexible
element.
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7. The continuously variable transmission of claim 1,
wherein the power transmission mechanism further com-
prises:

a transmission belt, and

a plurality of clamping pieces clamping one side of the

transmission belt, wherein each clamping piece com-

prises:

an accommodating space, and

a flexible element disposed in the accommodating
space;

wherein one of the engaging elements slidably penetrates

one side of the clamping pieces and couples to one end
of the flexible element, and another one of the engaging
elements slidably penetrates the other side of the
clamping pieces and couples to the other end of the
flexible element.

8. The continuously variable transmission of claim 1,
wherein the conical disk is a ratchet-like conical disk or a
gear-like conical disk.

9. The continuously variable transmission of claim 1,
wherein there are at least four conical disks, and the con-
tinuously variable transmission further comprises a first
transmission shaft and a second transmission shaft; the first
transmission shaft couples with two of the conical disks and
the second transmission shaft couples with two other conical
disks, and positions where the engaging elements of the
power transmission mechanism engage with the conical
disks are at respective sides of the first transmission shaft
and the second transmission shaft; wherein the respective
sides of the first transmission shaft and the second trans-
mission shaft are away from each other.

10. The continuously variable transmission of claim 1,
wherein there are at least four conical disks, and the con-
tinuously variable transmission further comprises a first
transmission shaft and a second transmission shaft; wherein
the first transmission shaft couples with two of the conical
disks and the second transmission shaft couples with two
other conical disks, and positions where the engaging ele-
ments of the power transmission mechanism engage with the
conical disks are at respective sides of the first transmission
shaft and the second transmission shaft; wherein the respec-
tive sides of the first transmission shaft and the second
transmission shaft are opposite to each other.
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