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(57) ABSTRACT 

To provide a continuously variable transmission for motor 
vehicles which transmits power with a Speed change from a 
driving member to a driven member. In the continuously 
variable transmission, power transmission is effected by 
moving a carrier which Supports a shifting rotating member 
in frictional contact with the driving member and the driven 
member. No other special mechanism other than the con 
tinuously variable transmission is needed to push to move 
the motor vehicle with a small force. At least either one of 
the driving member and the driven member is driven by a 
power disconnecting means to move away from the other 
member along the axis of a transmission Shaft, thereby 
releasing at least one of the driving member and the driven 
member from frictional contact with the first and second 
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CONTINUOUSLY WARIABLE TRANSMISSION FOR 
MOTOR VEHICLES 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 This invention relates to a continuously variable 
transmission for motor vehicles which is capable of shifting 
and transmitting power from a driving member to a driven 
member by moving a carrier carrying a shifting rotating 
member in friction contact with the driving and driven 
members. 

0.003 2. Description of Background Art 
0004. A continuously variable transmission for motor 
vehicles is disclosed in Japanese Patent Laid-Open No. Hei 
10-184841. 

0005. A motor vehicle such as a motorcycle mounted 
with this type of continuously variable transmission, when 
pushed to move, is required to be moved with a Small force 
without the necessity of a great force for overcoming a 
frictional force on each part of the continuously variable 
transmission. In a conventional continuously variable trans 
mission, a neutral clutch for the connection and disconnec 
tion of a power transmission is provided between an output 
gear in mesh with the driven member and an output shaft 
connected with a driving wheel. That is, it is necessary to 
provide a power transmission and interruption means 
between the continuously variable transmission and the 
driving wheel separately from the continuously variable 
transmission. Therefore, this type of transmission increases 
the number of components and accordingly resulting in an 
increased in the cost. 

SUMMARY AND OBJECTS OF THE 
INVENTION 

0006. In view of the above-described problem inherent in 
the heretofore known art, it is an object of this invention to 
provide a continuously variable transmission for motor 
vehicles which requires no other mechanism than the con 
tinuously variable transmission and allows an easy move 
ment of the motor vehicle by pushing with a Small force. 
0007 To accomplish the above object, the continuously 
variable transmission for motor vehicles of a first embodi 
ment of the invention comprises a transmission shaft rotated 
by power from an engine, a driving member rotated together 
with the transmission shaft, a driven member rotatably 
Supported on the transmission Shaft, a carrier movable along 
the axis of the transmission shaft, a Support shaft which has 
an axis along a conical generator having its centerline on the 
axis of the transmission Shaft and is Supported on the carrier, 
and a shifting rotating member having conical first and 
Second friction transfer Surfaces which are in respectively 
frictional contact with the driving member and driven mem 
ber, rotatably and axially slidably Supported on the Support 
shaft. The continuously variable transmission is character 
ized by including a power disconnecting means which is 
capable of releasing at least one of the driving member and 
the driven member from friction contact with the first and 
Second friction transfer Surfaces by driving at least one of the 
driving member and the driven member So that the rotating 
members will move away from each other along the axis of 
the transmission shaft. 
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0008 According to the above-described constitution, 
power transmission to the continuously variable transmis 
Sion can be interrupted by releasing at least either one of the 
friction contact of the driving member with the first friction 
transfer Surface and the friction contact of the driven mem 
ber with the second friction transfer surface by the power 
disconnecting means, thereby enabling the light movement 
of the motor Vehicle Such as a motorcycle simply by pushing 
with a slight force. Besides, the power disconnecting means 
drives at least one of the driving member and the driven 
member which make up the continuously variable transmis 
Sion, along the axis of the transmission Shaft. It is, therefore, 
possible to decrease the number of components and lower 
the cost as compared with a conventional transmission 
which needs the neutral clutch which is a mechanism 
Separate from the continuously variable transmission. 
0009. In a second embodiment of the invention, in addi 
tion to the constitution of the first embodiment, the power 
disconnecting means is characterized in that, with the move 
ment of the carrier from the position of LOW gear ratio to 
the side opposite to TOP gear ratio, at least either one of the 
driving member and the driven member is driven to move in 
the axial direction of the transmission shaft. According to the 
above-described constitution, power transmission can be 
interrupted by the use of a continuously variable transmis 
Sion of a simple structure in the position of the carrier, and 
therefore, no other special power is needed for operating the 
power disconnecting means than the driving Source for 
driving the carrier. Besides, the NEUTRAL state for inter 
ruption of the power transmission from the engine to the 
driving wheel is achieved in accordance with the movement 
of the carrier from the position of LOW gear ratio to the 
opposite side of TOP gear ratio. It is, therefore, possible to 
Simplify the Structure for changing from the position of 
LOW gear ratio to NEUTRAL position. 
0010. In a third embodiment of the invention, in addition 
to the constitution of the Second embodiment, the continu 
ously variable transmission is characterized in that the 
driven member is rotatably Supported on the transmission 
shaft and movable within a limited range in the axial 
direction of the transmission shaft, and is urged with a Spring 
into friction contact with the Second friction transfer Surface. 
A thrust bearing which is the power disconnecting means is 
mounted in the inner peripheral Section of the carrier, to 
thereby enable pushing of the driven member in the axial 
direction of the transmission shaft with the movement of the 
carrier from the position of LOW gear ratio to the opposite 
Side of TOP gear ratio. According to Such a constitution, the 
driven member can be driven towards the direction away 
from the driving member while restricting the occurrence of 
a frictional force between the driven member and the carrier. 
Besides, because of a slow peripheral Speed on the inner 
periphery of the carrier, it is possible to reduce the load 
acting on the thrust bearing. 

0011 Furthermore, a fourth embodiment of the inven 
tion, in addition to the constitution of the first embodiment, 
a pressure control cam mechanism is provided between the 
first rotating member which is at least one of the driving 
member and the driven member, and the Second rotating 
member rotatable around the axis of the transmission shaft 
without changing its position along the axis of the transmis 
Sion Shaft. The pressure control cam mechanism transmits 
the power between the first and Second rotating members 
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while producing a Surface pressure for pressing the driving 
member and the driven member against the first and Second 
friction transfer surfaces. The movement of the first rotating 
member toward the position for releasing at least one of the 
driving member and the driven member from friction con 
tact with the first and Second friction transfer Surfaces is 
absorbed by the pressure control cam mechanism. Accord 
ing to this constitution, at least one of the driving member 
and the driven member is allowed to move in the axial 
direction during power interruption while Securing friction 
contact during power transmission between the driving and 
driven members and the first and second friction transfer 
Surfaces. 

0012 Further scope of applicability of the present inven 
tion will become apparent from the detailed description 
given hereinafter. However, it should be understood that the 
detailed description and Specific examples, while indicating 
preferred embodiments of the invention, are given by way of 
illustration only, Since various changes and modifications 
within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0013 The present invention will become more fully 
understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of the present 
invention, and wherein: 
0.014 FIG. 1 is a longitudinal sectional view showing a 
power transmission Structure between an engine and a 
continuously variable transmission; 
0.015 FIG. 2 is an enlarged longitudinal sectional view of 
the continuously variable transmission in a LOW gear ratio; 
0016 FIG. 3 is an enlarged longitudinal sectional view of 
the continuously variable transmission in a TOP gear ratio; 
0017 FIG. 4 is an enlarged sectional view taken along 
line 4-4 of FIG. 1; 

0018 FIGS. 5(a), 5(b) and 5(c) are sectional views 
explaining the operation of a pressure control cam mecha 
nism; and 
0019 FIGS. 6(a) and 6(b) are enlarged views taken along 
the arrow 6 in FIG. 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0020. One embodiment of a continuously variable trans 
mission according to the present invention will be described 
with reference to the accompanying drawings. 
0021. As illustrated in FIG. 1, the output of an engine E 
mounted on a motor vehicle, e.g. a motorcycle, is transmit 
ted from a crankshaft 11 of the engine E to an output gear 
17 through a drive gear 12, a driven gear 13, a damper Spring 
14, an automatic centrifugal clutch 15, and a continuously 
variable transmission 16. The output gear 17 is in mesh with 
the reduction gear 18 connected with a rear wheel WR which 
is a driving wheel. 
0022. The drive gear 12, the driven gear 13, the damper 
Spring 14 and the automatic centrifugal clutch 15 are housed 
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in a first operating chamber 20 formed in a casing 19 which 
is connected with a crankcase of the engine E. The continu 
ously variable transmission 16, the output gear 17, and the 
reduction gear 18 are housed in a Second operating chamber 
21 formed in the casing 19. The first and second operating 
chambers 20 and 21 are formed in the casing 19 on both 
sides of the wall section 19a of the casing 19. 
0023. An input shaft 22 is disposed in the first operating 
chamber 20. The input shaft 22 includes an axis in parallel 
with the crankshaft 11, being rotatably supported at both end 
portions on the casing 19. The automatic centrifugal clutch 
15 is a known conventional type connected with the driven 
gear 13 through the damper Spring 14, and is comprised of 
an input member 23 rotatably Supported on the input shaft 
22, a cup-shaped output member 24 connected with the input 
shaft 22, a plurality of centrifugal weights 25 rockably 
Supported on the input member 23, allowing a friction 
contact with the inner Surface of the output member 24, and 
a Spring not shown for Spring-loading each of the centrifugal 
weights 25 towards the direction releasing the frictional 
contact with the output member 24. When the speed of the 
input member 23 increases over a Specific value with the 
power transmission from the engine E to the input member 
23, the power is transmitted from the input member 23 to the 
output member 24, i.e. the input Shaft 22. 
0024. As shown in FIG. 2 and FIG. 3, the continuously 
variable transmission 16 includes a transmission shaft 26 
having the same axis as the input shaft 22, a driving member 
27 rotating as one body with the transmission shaft 26, a 
driven member 28 relatively rotatably supported on the 
transmission shaft 26, a carrier 29 movable along the axis of 
the transmission shaft 26, a plurality of Support shafts 30 
Supported by the carrier 29, and shifting rotating members 
31 supported each on the Support shafts 30. 
0025 The transmission shaft 26 is inserted fluid-tightly 
and rotatably at one end portion in the first operating 
chamber 20 through the wall section 19a of the casing 19, 
being relatively unrotatably connected with the input shaft 
22. The driving member 27 is formed in a ring-like shape 
with a friction contact Surface 27a facing outwardly in the 
radial direction, and is relatively unrotatably connected with 
a pressure with the transmission shaft 26. The driven mem 
ber 28 is formed in a cup-like shape open on the driving 
member 27 side and is relatively rotatably supported on the 
transmission shaft 26 through a needle bearing 32. Afriction 
contact Surface 28a is provided, radially directed inwardly, 
in the inner surface of the open end of the driven member 28. 
0026. The carrier 29 includes an approximately conical 

first carrier half 33 having a small diameter on the driven 
member 28 side, and a second carrier half 34 formed in a 
disk shape and connected to a large-diameter end of the first 
carrier half 33, i.e. the end side opposite to the driven 
member 28. The first and second carrier halves 33 and 34 are 
relatively rotatably and axially slidably Supported on the 
transmission shaft 26 through needle bearings 35 and 36. 
0027. The first carrier half 33 is provided with a plurality 
of window holes 37, which are equally spaced in the 
circumferential direction. A plurality of Support shafts 30 are 
supported at both ends on the first carrier half 33. The axis 
of these Supports shafts 30 is along the cone generator on the 
centerline of the axis of the transmission shaft 26 and 
crossing across each of the window holes 37. On these 
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support shafts 30, the shifting rotating members 31 are 
rotatably and axially slidably Supported on a pair of needle 
bearings 38. 
0028. The shifting rotating member 31 is provided with a 
conical first friction transfer Surface 40 in friction contact 
with the friction contact surface 27a of the driving member 
27 and a conical second friction transfer Surface 41 in 
friction contact with the friction contact Surface 28a of the 
driven member 28. 

0029. As illustrated in FIGS. 3 and 4, fixed on the outer 
periphery of the second carrier half 34 of the carrier 29 is a 
shaft 42 having its axis orthogonal to the axis of the 
transmission shaft 26. A roller 43 is rotatably supported on 
the shaft 42. In the meantime, on the inner Surface of the 
casing 19 is fastened a U-shaped restricting member 44 
extending in parallel with the axis of the transmission shaft 
26. The roller 43 housed in the restricting member 44 can 
roll; therefore the second carrier half 34 and the carrier 29 
are engaged with the casing 19 So as to be movable in the 
direction of the axis of the transmission shaft 26 and 
unrotatable mounted on the axis of the transmission shaft 26. 

0030) Fastened to the second carrier half 34 of the carrier 
29 is a driven screw 45 which is coaxial with the transmis 
sion shaft 26 and is in mesh with a driving screw 46 rotatably 
Supported on the transmission Shaft 26 through a ball 
bearing 56. 
0031. On the outer surface of the casing 19 is mounted a 
normally and reversely rotatable electric motor 47 having an 
axis parallel with the transmission shaft 26. Between the 
electric motor 47 and the driving screw 46 is disposed a 
reduction mechanism 48. 

0.032 The reduction mechanism 48 includes a driving 
gear 49 provided on the output shaft of the electric motor 47, 
a first idle gear 50 in mesh with the driving gear 49, a second 
idle gear 51 formed unitarily with the first idle gear 50, and 
a driven gear 52 fastened by the driving screw 46 and in 
mesh with the second idle gear 51. The first and second idle 
gears 50 and 51 have an axis parallel with the transmission 
shaft 26 that is rotatably supported on an idle shaft 53 
Supported on the casing 19. 
0.033 With the Supply of a turning force from the electric 
motor 47 to the driving screw 46 through the reduction 
mechanism 48, the carrier 29 on which the driven screw 45 
in mesh with the driving screw 46 is secured is movable in 
the axial direction of the transmission shaft 26 and is 
unrotatable mounted about the axis of the transmission shaft 
26, being engaged with the casing 19 to move the axial 
direction of the transmission shaft 26. 

0034. In the continuously variable transmission 16, let A 
be a distance from a contact point between the friction 
contact surface 27a of the driving member 27 and the first 
friction transfer Surface 40 to the axis of the transmission 
shaft 26, B is a distance from a contact point between the 
friction contact surface 27a of the driving member 27 and 
the first friction transfer Surface 40 to the axis of the support 
shaft 30, C is a distance from a contact point between the 
friction contact Surface 28a of the driven member 28 and the 
Second friction contact Surface 41 to the axis of the Support 
shaft 30, D is a distance from a contact point between the 
friction contact Surface 28a of the driven member 28 and the 
Second friction contact Surface 41 to the axis of the trans 
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mission shaft 26, NI is the speed of the driving member 27, 
NO is the speed of the driven member 28, and the gear ratio 
R is R=NI/NO, then the following equation is provided: 

0035) When the driving screw 46 is turned by power from 
the electric motor 47 through the reduction mechanism 48, 
the driven screw 45 and the carrier 29 are moved to the 
vicinity of the driven member 28 as shown in FIG. 2, the 
distance C decreases with an increase in the distance B. In 
this case, Since the distances A and D remain unchanged, the 
gear ratio R increases, thus increasing the distance B to a 
maximum while decreasing the distance C to a minimum. In 
this state shown in FIG. 2, the gear ratio is LOW. In the 
meanwhile, when the driven Screw 45 and the carrier 29 are 
moved away from the driven member 28 as shown in FIG. 
3, the distance B decreases while the distance C increases. 
The distances A and D remain constant, decreasing the gear 
ratio R and accordingly decreasing the distance B to a 
minimum and increasing the distance C to a maximum. In 
this state shown in FIG. 3 the gear ratio is TOP 
0036) A driven gear 52 in the reduction mechanism 48 
has a restricting projection 54 unitarily formed, projecting 
toward the wall section 19a side of the casing 19. On the 
wall section 19a is securely attached a stopper 55 which can 
be in contact with and engage with the restricting projection 
54. The angle of rotation of the driving screw 46, that is, the 
axial travel of the carrier 29, is restricted by the contact and 
engagement of the restricting projection 54 with the Stopper 
55. 

0037. An output gear 17 coaxially surrounding the trans 
mission shaft 26 is disposed on the opposite side of the 
carrier 29 across the driven member 28. Between the inner 
periphery of the output gear 17 and the transmission shaft 
26, an angular contact bearing 57 is interposed. The outer 
ring of the angular contact bearing 57 is held by the output 
gear 17 and a locating Snap ring 58 installed on the inner 
periphery of the output gear 17. The end of the inner ring of 
the angular contact bearing 57 on the Side opposite to the 
driven member 28 is in contact with one end of a cylindrical 
spacer 59 coaxially surrounding the transmission shaft 26 
and inserted between the output gear 17 and the transmission 
shaft 26, while the other end of the spacer 59 is in contact 
with the retaining ring 60 mounted on the transmission shaft 
26. The output gear 17, therefore, is held from moving away 
from the driven member 28, being rotatably supported on the 
transmission shaft26. On the other hand, between the driven 
member 28 and the output gear 17 is interposed a disk Spring 
65 to preload the driven member 28 so that the driven 
member 28 will move away from the output gear 17, 
whereby the output gear 17 is substantially fixed in a 
position along the axis of the transmission shaft 26. 
0038. There is provided a pressure control cam mecha 
nism 61 between the driven member 28 as the first rotating 
member and the output gear 17 as the Second rotating 
member. The pressure control cam mechanism 61 includes 
balls 64 which are held between a plurality of recesses 62 
and 63 formed on the opposed surfaces of the driven 
member 28 and the output gear 17. With the supply of a 
torque to the driven member 28 to turn the balls 64 between 
the driven member 28 and the output gear 17, the pressure 
control cam mechanism 61, as shown in FIG. 5(a), transmits 
the turning force from the driven member 28 to the output 
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gear 17 while exerting a pressure to the driven member 28 
in a direction in which the driven member 28 goes away 
from the output gear 17. The pressure cooperating with the 
preSSure of the disk Spring 65 produces a Surface preSSure to 
preSS the friction contact Surface 27a of the driving member 
27 against the first friction transfer surface 40, and a surface 
preSSure for pressing the friction contact Surface 28a of the 
driven member 28 against the Second friction transfer Sur 
face 41. 

0039. In the neutral position in which no torque is being 
applied to the driven member 28 and accordingly no relative 
rotation is occurring between the driven member 28 and the 
output gear 17, there exist clearances 66, 66 between the ball 
64 and the recesses 62 and 63 as shown in FIG. 5(b). The 
driven member 28, as shown in FIG. 5(c), can move by 
about 0.5 mm to the output gear 17 side so as to eliminate 
the clearances 66, 66. 
0040. In the inner peripheral section of the first carrier 
half 33 of the carrier 29, a thrust bearing 70 is mounted as 
a power disconnecting means. The thrust bearing 70 is 
mounted to push the driven member 28 to move away from 
the driving member 27 with the movement of the carrier 29 
from LOW gear ratio to the side opposite to TOP gear ratio. 
0041. The thrust bearing 70 is mounted in the inner 
peripheral Section of the carrier 29, So that, when the carrier 
29 is in a LOW gear ratio as shown in FIG. 2, no pressure 
is exerted on the driven member 28 if the thrust bearing 70 
is not in contact with the driven member 28 or if in contact 
with the driven member 28. As the carrier 29 moves from the 
LOW gear ratio to the opposite side of the TOP gear ratio, 
that is, to the right in FIG. 2, the driven member 28 is 
pushed by pressure to move within a range permitted by the 
preSSure control cam mechanism 61. 
0.042 At the LOW gear ratio, as shown in FIG. 6(a), the 
Second friction transfer Surface 41 of the shifting rotating 
member 31 is in friction contact with the friction contact 
Surface 28a of the driven member 28. However, the driven 
member 28 moves with the movement of the carrier 29 from 
the position of the LOW gear ratio to the opposite side of the 
TOP gear ratio, releasing the Second friction transfer Surface 
41 of the shifting rotating member 31 from friction contact 
with the friction contact Surface 28a of the driven member 
28 as shown in FIG. 6B. 

0043. The transmission shaft 16 is rotatably supported at 
the other end Side on ball bearings 72 mounted in the casing 
19, being connected to an oil pump 71 which is a trochoid 
pump. In the meantime, a filter 74 is installed in the casing 
19 which is exposed to the lower part in the Second operating 
chamber 21. In the casing 19 is formed an inlet oil path 73 
connecting the filter 74 with the oil pump 71. The transmis 
sion shaft 26 has a lubricating oil path 75 coaxially formed 
to supply the oil from the oil pump 71. A plurality of oil 
holes 76 are provided correspondingly to the continuously 
variable transmission 16, communicating at the inner end 
with the lubricating oil path 75 and opening at the outer end 
to the outer Surface of the transmission shaft 26. 

0044) Another filter 77 is installed in the casing 19, 
correspondingly to the lower part in the first operating 
chamber 20. The oil cleaned by the filter 77 is supplied by 
another unillustrated oil pump to each part of the engine E 
to be lubricated through an inlet oil path 78 provided in the 
casing 19. 
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0045 Next, the operation of the present embodiment of 
the continuously variable transmission 16 will be explained. 
The thrust bearing 70 mounted in the carrier 29 in the 
continuously variable transmission 16 can release the fric 
tion contact between the driven member 28 and the second 
friction transfer Surface 41. With the release of the friction 
contact, power transmission from the continuously variable 
transmission 16 is disconnected; thus the output gear 17 is 
released from friction contact in the continuously variable 
transmission 16, which is allowed to rotate freely. The motor 
vehicle, Such as a motorcycle, therefore, can be moved 
smoothly by pushing with a little force. 

0046) Furthermore, the thrust bearing 70 drives the 
driven member 28 which forms a part of the continuously 
variable transmission 16, in the axial direction of the trans 
mission shaft 26, and therefore as compared with a conven 
tional type which needs a neutral clutch Separately from the 
continuously variable transmission 16, thus, it is possible to 
reduce the number of components and the cost. 

0047. Furthermore, the thrust bearing 70 drives the 
driven member 28 in the axial direction of the transmission 
shaft 26 with the movement of the carrier 29 from the 
position of the LOW gear ratio to the opposite side of the 
TOP gear ratio. Therefore, it is possible to interrupt power 
transmission from the continuously variable transmission 16 
by the use of a simple mechanism relative to the position of 
the carrier 29, and no other special power Source other than 
the electric motor 47 which drives the carrier 29 is required 
to operate the thrust bearing 70. Besides, the neutral state for 
disconnecting power transmission between the engine E and 
the rear wheel WR is achieved in accordance with the travel 
of the carrier 29 from the position of the LOW gear ratio to 
the side opposite to the TOP gear ratio, and therefore it is 
possible to Simplify the Structure for changing the LOW gear 
ratio to NEUTRAL. 

0048 Since the driven member 28 is pushed by the thrust 
bearing 70, it is possible to drive the driven member 28 to 
move away from the driving member 27 while restraining 
the occurrence of a frictional force between the driven 
member 28 and the carrier 29. Also because the thrust 
bearing 70 is mounted in the inner peripheral section of the 
carrier 29, and because of a Small peripheral Velocity in the 
inner peripheral Section of the carrier 29, a load to be applied 
to the thrust bearing 70 can be decreased. 

0049 Furthermore, the pressure control cam mechanism 
61 is for power transmission between the driven member 28 
and the output gear 17 while producing a Surface preSSure to 
press the driving member 27 and the driven member 28 
against the first and Second friction transfer Surfaces 40 and 
41, and is disposed between the driven member 28 and the 
output gear 17 which is rotatable around the axis of the 
transmission shaft 26 without changing a position along the 
axial direction of the transmission shaft 26. The movement 
of the driven member 28 to the position where the driven 
member 28 is released from frictional contact with the 
second friction transfer Surface 41 is absorbed by the pres 
Sure control cam mechanism 61. Therefore, during power 
transmission it is possible to achieve proper frictional con 
tact of the driving member 27 and the driven member 28 
with the first and second friction transfer Surfaces 40 and 41, 
and, during power disconnection, to allow axial movement 
of the driven member 28. 
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0050 Preferred embodiments of this invention have here 
tofore been explained. It should be understood that this 
invention is not limited to the above-described embodiments 
and various changes and modifications may be made therein 
without departing from the Scope of this invention. 
0051. In the above-described embodiments for example, 
the driven member 28 is driven to move away from the 
driving member 27. It is to be noted that the driving member 
27 may be driven to move away from the driven member 28, 
and also that both the driving member 27 and the driven 
member 28 may be driven to mutually move away from each 
other. 

0.052 It is also possible that at least either one of the 
driving member 27 and the driven member 28 will be axially 
driven from outside. 

0.053 According to the first embodiment, as described 
above, it is possible to move the motor vehicle Such as a 
motorcycle with a light force by reducing the number of 
components and the cost. 
0.054 According to the second embodiment, it is possible 
to achieve a power off State by the use of a continuously 
variable transmission of a simple Structure relative to the 
position of the carrier. Furthermore, no other special power 
than the carrier driving power Source is needed to operate the 
power disconnecting means, and according it is possible to 
Simplify the Structure for changing the LOW gear ratio to 
NEUTRAL. 

0055) Furthermore, according to the third embodiment, it 
is possible to drive the driven member to move away from 
the driving member while restraining occurrence of a fric 
tional force between the driven member and the carrier, and 
accordingly to reduce a load acting on the thrust bearing. 
0056 Furthermore, according to the fourth embodiment, 

it is possible to achieve, during power transmission, proper 
frictional contact of the driving member and the driven 
member with the first and Second friction transfer Surfaces, 
and to allow axial movement of at least either one of the 
driving and driven members during power disconnection. 
0057 The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
Spirit and Scope of the invention, and all Such modifications 
as would be obvious to one skilled in the art are intended to 
be included within the scope of the following claims. 

What is claimed is: 
1. A continuously variable transmission for motor 

vehicles, comprising: 
a transmission shaft, 
a driving member rotated together with Said transmission 

shaft; 
a driven member rotatably Supported on Said transmission 

shaft; 

a carrier movable along the axis of Said transmission 
shaft; 

a Support Shaft including an axis along a conical generator 
having its centerline on the axis of Said transmission 
shaft and being Supported on Said carrier; and 
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a shifting rotating member having conical first and Second 
friction transfer Surfaces in frictional contact, respec 
tively, with Said driving member and driven member, 
and rotatably and axially slidably Supported on Said 
Support Shaft, wherein Said continuously variable trans 
mission includes a power disconnecting means for 
releasing at least one of Said driving member and Said 
driven member from frictional contact with the first and 
Second friction transfer Surfaces by driving at least one 
of Said driving member and Said driven member 
wherein Said rotating members will move away from 
each other along the axis of Said transmission shaft. 

2. The continuously variable transmission for motor 
vehicles according to claim 1, wherein Said power discon 
necting means drives, in the axial direction of Said trans 
mission Shaft, at least one of Said driving member and Said 
driven member with the movement of said carrier away from 
the position of a LOW gear ratio toward the side opposite to 
the position of a TOP gear ratio. 

3. The continuously variable transmission for motor 
vehicles according to claim 2, wherein Said driven member 
is rotatably Supported on Said transmission shaft to be 
movable within a limited range in the axial direction of Said 
transmission Shaft, and is spring-loaded in frictional contact 
with Said Second friction transfer Surface; and a thrust 
bearing acting as Said power disconnecting means is 
mounted on the inner peripheral Section of Said carrier, to 
thereby enable pushing Said driven member in the axial 
direction of Said transmission shaft with the movement of 
said carrier from the position of the LOW gear ratio to the 
side opposite to the TOP gear ratio. 

4. The continuously variable transmission for motor 
vehicles according to claim 1, wherein, between the first 
rotating member, being at least one of Said driving member 
and Said driven member, and a Second rotating member 
which is rotatable about the axis of Said transmission shaft 
without changing the position along the axis of the trans 
mission shaft, there is provided a pressure control cam 
mechanism for power transmission between Said first and 
Second rotating members while producing a Surface preSSure 
for pressing Said driving member and Said driven member 
against Said first and Second friction transfer Surfaces, and 
the movement of Said first rotating member towards a 
position for releasing at least one of Said driving member 
and said driven member from frictional contact with said 
first and Second friction transfer Surfaces is absorbed. 

5. The continuously variable transmission for motor 
vehicles according to claim 1, wherein Said driven member 
receives Said shifting rotating member for Selectively 
imparting rotation from Said driving member through Said 
shifting rotating member to Said driven member. 

6. The continuously variable transmission for motor 
vehicles according to claim 1, wherein Said driving member 
is a ring-like member Secured to Said transmission shaft and 
includes a friction contact outer Surface for engaging with 
Said shifting rotating member. 

7. The continuously variable transmission for motor 
vehicles according to claim 4, wherein Said pressure control 
cam includes a plurality of balls positioned within recesses 
formed on the opposed Surfaces of the driven member and 
an output gear wherein a Supply of torque from the driven 
member turns the balls between the driven member and the 
output gear and the pressure control cam exerts a pressure to 
the driven member in a direction away from the output gear. 
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8. A continuously variable transmission for motor 
vehicles, comprising: 

a transmission shaft, 
a driving member mounted on Said transmission shaft for 

rotation together with Said transmission Shaft; 
a driven member rotatably Supported on Said transmission 

shaft; 
a carrier Selectively movable along the axis of Said 

transmission shaft; 
a Support Shaft including an axis along a conical generator 

having its centerline on the axis of Said transmission 
shaft and being Supported on Said carrier; and 

a shifting rotating member having conical first and Second 
friction transfer Surfaces in frictional contact, respec 
tively, with Said driving member and driven member, 
and rotatably and axially slidably Supported on Said 
Support shaft; 

a power disconnecting member for releasing at least one 
of said driving member and said driven member from 
frictional contact with the first and second friction 
transfer Surfaces by driving at least one of Said driving 
member and Said driven member wherein Said rotating 
members are movable away from each other along the 
axis of Said transmission shaft. 

9. The continuously variable transmission for motor 
vehicles according to claim 8, wherein Said power discon 
necting member drives, in the axial direction of Said trans 
mission Shaft, at least one of Said driving member and Said 
driven member with the movement of said carrier away from 
the position of a LOW gear ratio toward the side opposite to 
the position of a TOP gear ratio. 

10. The continuously variable transmission for motor 
vehicles according to claim 9, wherein Said driven member 
is rotatably Supported on Said transmission shaft to be 
movable within a limited range in the axial direction of Said 
transmission shaft, and is spring-loaded in frictional contact 
with Said Second friction transfer Surface; and a thrust 
bearing acting as Said power disconnecting member is 
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mounted on the inner peripheral Section of Said carrier, to 
thereby enable pushing Said driven member in the axial 
direction of Said transmission shaft with the movement of 
said carrier from the position of the LOW gear ratio to the 
side opposite to the TOP gear ratio. 

11. The continuously variable transmission for motor 
vehicles according to claim 8, wherein, between the first 
rotating member, being at least one of Said driving member 
and Said driven member, and a Second rotating member 
which is rotatable about the axis of Said transmission shaft 
without changing the position along the axis of the trans 
mission shaft, there is provided a pressure control cam 
mechanism for power transmission between Said first and 
Second rotating members while producing a Surface preSSure 
for pressing Said driving member and Said driven member 
against Said first and Second friction transfer Surfaces, and 
the movement of Said first rotating member towards a 
position for releasing at least one of Said driving member 
and said driven member from frictional contact with said 
first and Second friction transfer Surfaces is absorbed. 

12. The continuously variable transmission for motor 
vehicles according to claim 8, wherein Said driven member 
receives Said shifting rotating member for Selectively 
imparting rotation from Said driving member through Said 
shifting rotating member to Said driven member. 

13. The continuously variable transmission for motor 
vehicles according to claim 8, wherein Said driving member 
is a ring-like member Secured to Said transmission shaft and 
includes a friction contact outer Surface for engaging with 
Said shifting rotating member. 

14. The continuously variable transmission for motor 
vehicles according to claim 11, wherein Said pressure con 
trol cam includes a plurality of balls positioned within 
recesses formed on the opposed Surfaces of the driven 
member and an output gear wherein a Supply of torque from 
the driven member turns the balls between the driven 
member and the output gear and the pressure control cam 
exerts a pressure to the driven member in a direction away 
from the output gear. 


