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(57) ABSTRACT 

The present invention provides a transmission capable of 
surely transmitting poWer even in a con?guration in Which 
the diameter of a rotating body is changed. When movable 
members of the rotating body are moved in the radial 
direction, the diameter of a Winding member that is Wound 
around the movable members increases or decreases, so that 
the speed reducing ratio With respect to the other rotating 
body changes. In this case, the circumferential length of the 
Winding member that is Wound around the movable mem 
bers is changed by causing the other end side of the Winding 
member to go in or out through betWeen the movable 
members. At this time, since the circumferential length of 
the Winding member changes stepwise by the predetermined 
number of the engagement portions of the Winding member, 
the engagement portions of the transmitting member can 
alWays be engaged surely With the engagement portions of 
the Winding member even if the speed is changed. Also, 
since bending points of the Winding member and the trans 
mitting member engaging With each other come to almost 
the same positions, the positions of bending points of the 
Winding member and the transmitting member do not 
change relatively When the Winding member and the trans 
mitting member are bent. 
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TRANSMISSION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a transmission used 
for various machines requiring the transmission of poWer, 
such as automobiles, bicycles, and other transportation 
machines. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, there has been knoWn a transmis 
sion comprising an endless belt passing around a pulley, in 
Which a belt Winding portion of the pulley is formed by 
many movable members arranged at intervals in the circum 
ferential direction, and the movable members are moved in 
the radial direction, by Which the diameter of the belt 
Winding portion of the pulley is changed, as disclosed in 
Japanese Patent Laid-Open No. 62-75167, for example. 

[0005] HoWever, like the above-described transmission, a 
construction Which transmits poWer by means of belt-to 
pulley contact has a problem in that the Whole transmission 
is made large When great poWer is transmitted because the 
transmission ef?ciency of poWer is decreased by a slip of the 
belt, so that it is dif?cult to practically use such a construc 
tion. 

[0006] To solve this problem, for eXample, International 
Publication No. WO93/07045, US. Pat. No. 5,049,113, and 
German Patent No. 727593 have disclosed a transmission 
comprising a Winding member With ends Which is Wound 
around the movable members of the pulley from the outside, 
Wherein one end of the Winding member is ?xed to a 
predetermined movable member, the other end of the Wind 
ing member is inserted into the inside of the pulley in an 
un?Xed state, and a transmitting member comprising a 
toothed belt or a chain is engaged With the Winding member. 
This con?guration has an advantage that a slip does not 
occur When poWer is transmitted because the transmitting 
member is engaged With the Winding member. HoWever, in 
such a con?guration, because a bending points of the Wind 
ing member and bending points of the transmitting member 
(for eXample, turning support points connecting components 
of the chain) are aWay from each other in the radial or 
circumferential direction of the pulley, the Winding member 
and the transmitting member are engaged With each other 
When the pulley has a predetermined diameter, but When the 
diameter of the pulley changes, the positions of the bending 
points of the Winding member and the bending points of the 
transmitting member shift in the circumferential direction of 
the pulley, so that the Winding member and the transmitting 
member cannot be engaged With each other. Therefore, it is 
impossible to practically use the conventional construction 
as a transmission. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been made to solve the 
above problems, and accordingly an object thereof is to 
provide a transmission capable of surely transmitting poWer 
even in a con?guration in Which the diameter of a rotating 
body is changed. 

[0008] To attain the above object, the present invention 
provides a transmission comprising an endless transmitting 
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member having many engagement portions arranged at 
equal intervals in the peripheral direction on the inner 
peripheral surface thereof and a pair of rotating bodies 
around Which the transmitting member passes, Wherein the 
transmitting member Winding portion of at least one rotating 
body is formed by many movable members Which are 
arranged at intervals in the circumferential direction of the 
rotating body and capable of moving in the radial direction 
of the rotating body, and the diameter of the Winding portion 
of the rotating body is increased or decreased by moving the 
movable members in the radial direction, characteriZed in 
that there is provided a Winding member With ends Which is 
Wound around the Winding portion of the rotating body from 
the outside, one end of Which is ?Xed to a predetermined 
movable member, the other end side of Which is inserted into 
the inside of the Winding portion through betWeen prede 
termined movable members, and Which has many engage 
ment portions engaging With engagement portions of the 
transmitting member on the outer peripheral surface; the 
movable members are provided so as to move stepWise in 
the radial direction of the rotating body so that the circum 
ferential length of the Winding member at the Winding 
portion changes in increments of the predetermined number 
of the engagement portions; and When the Winding member 
and the transmitting member are engaged With each other, 
bending points thereof come to almost the same positions. 
Thereby, a rotational force is transmitted by the engagement 
of the engagement portions of the transmitting member With 
the engagement portions of the Winding member, so that 
poWer is transmitted Without the occurrence of a slip 
betWeen the transmitting member and the Winding member. 
Therefore, the poWer transmitting ef?ciency can be 
enhanced, and the transmission body can be made small. 
Also, When the movable members are moved in the radial 
direction, the diameter of the Winding member that is Wound 
around the movable members increases or decreases, so that 
the speed reducing ratio With respect to the other rotating 
body changes. That is to say, the circumferential length of 
the Winding member that is Wound around the movable 
members is changed by causing the other end side of the 
Winding member to go in or out through betWeen the 
movable members. At this time, the circumferential length 
of the Winding member changes stepWise by the predeter 
mined number of the engagement portions of the Winding 
member, so that the engagement portions of the transmitting 
member and the Winding member are alWays engaged surely 
With each other at any speed change position. At this time, 
When the Winding member and the transmitting member are 
engaged With each other, the bending points thereof come to 
almost the same position, so that the positions of the bending 
points of the Winding member and the transmitting member 
do not change relatively even if the diameter of the Winding 
portion of the rotating body is changed. Therefore, even if 
the diameter of the rotating body is changed, the engagement 
state of the Winding member With the transmitting member 
can be kept surely. 

[0009] Also, according to the present invention, in the 
above con?guration, the rotating body comprises a ?rst side 
plate rotating integrally With the rotating shaft of the rotating 
body, and a second side plate capable of turning relative to 
the ?rst side plate around the rotating shaft of the rotating 
body; the ?rst side plate is formed With many elongated 
holes engaging movably With the movable member; and the 
second side plate is formed With many elongated holes 
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engaging movably With the movable member and intersect 
ing the elongated hole in the ?rst side plate. Thereby, by 
relatively turning the ?rst and second side plates, the diam 
eter of the Winding member that is Wound around the 
movable members is changed. Therefore, a reliable speed 
change operation can be provided by a simple structure, 
Which is very advantageous in practical use. In this case, the 
elongated holes of the ?rst side plate are formed straight in 
the radial direction, and the elongated holes of the second 
side plate are formed slantWise With respect to the elongated 
hole in the ?rst side plate. Thereby, When the movable 
members are moved in the radial direction, a relative rota 
tional difference betWeen the movable members and the 
rotating body does not occur. Therefore, the tension of the 
transmitting member does not change at the time of speed 
change, and a stable speed change operation can alWays be 
performed. 

[0010] Also, according to the present invention, in the 
above con?guration, a plurality of Winding members are 
provided in the circumferential direction or the Width direc 
tion of the rotating body, and the Winding members are 
arranged so as to be symmetrical With each other With 
respect to the rotating shaft of the rotating body. Thereby, the 
center of gravity of the rotating body can alWays be main 
tained on the rotating shaft thereof, and vibrations caused by 
a positional shift betWeen the center of rotation and the 
center of gravity of the rotating body can surely be prevented 
from occurring. 

[0011] Also, according to the present invention, in the 
above con?guration, on one end side in the axial direction of 
the rotating body, there is provided an auxiliary member 
With ends Which has a mass and a length equivalent to those 
of the Winding member and moves in the radial direction of 
the rotating body in synchronism With the Winding member, 
and the auxiliary member is arranged so as to be symmetri 
cal With the Winding member With respect to the rotating 
shaft of the rotating body. Thereby, the center of gravity is 
displaced With respect to the rotating shaft of the rotating 
body by the other end side of the Winding member in an 
un?xed state existing partially in the circumferential direc 
tion. HoWever, the auxiliary member having a mass and a 
length equivalent to those of the Winding member is 
arranged so as to be symmetrical With the Winding member, 
and moves in the radial direction of the rotating body in 
synchronism With the Winding member, so that the displace 
ment of the center of gravity of the rotating body is corrected 
to the side of the rotating shaft thereof, and vibrations caused 
by a positional shift betWeen the center of rotation and the 
center of gravity of the rotating body can surely be prevented 
from occurring even When one Winding member is used. 

[0012] Also, according to the present invention, in the 
above con?guration, the transmitting member is formed by 
many link members both ends of Which are connected to 
each other rotatably, the engagement portions are formed 
With the turning support point of the link member being the 
center, and a concave portion for accommodating a portion 
betWeen the engagement portions in the Winding member is 
provided betWeen the turning support points of the link 
member. In this case, the link member is formed so that a 
part of the concave portion extends to a portion beyond a 
straight line connecting the turning support points of the link 
member. Thereby, When a tensile force is applied to the 
transmitting member, the link member is subjected to elastic 
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bending deformation. Therefore, if a sudden driving force is 
applied to the transmitting member, the shock can be 
absorbed, and the reduction in noise and the improvement in 
durability can be achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a side sectional vieW of a transmission in 
accordance With a ?rst embodiment of the present invention; 

[0014] FIG. 2 is a front sectional vieW of the transmission; 

[0015] FIG. 3 is an enlarged sectional vieW of a principal 
portion of the transmission; 

[0016] FIGS. 4A and 4B are explanatory vieWs for illus 
trating the operation of a movable member and each of 
elongated holes; 

[0017] FIG. 5 is a front vieW of a movable member for 
?xing a belt; 

[0018] FIG. 6 is a partially sectional vieW of a Winding 
member and the belt; 

[0019] FIG. 7 is a partially sectional vieW of the Winding 
member and the belt; 

[0020] 
FIG. 7; 

[0021] 
member; 

FIG. 8 is a sectional vieW taken along a line I-I of 

FIG. 9 is a partial perspective vieW of the Winding 

[0022] FIG. 10 is a partially sectional vieW of the Winding 
member and the belt, shoWing a bent state; 

[0023] FIG. 11 is a schematic side vieW shoWing an 
example in Which a plurality of Winding members are 
provided in the circumferential direction of a pulley; 

[0024] FIG. 12 is a sectional vieW of a principal portion 
shoWing an example in Which a plurality of Winding mem 
bers are provided in the Width direction of a pulley; 

[0025] FIGS. 13A and 13B are enlarged vieWs of a 
principal portion shoWing a modi?cation of the elongated 
hole; 

[0026] FIG. 14 is a side sectional vieW of the transmission 
in accordance With a second embodiment of the present 
invention; 

[0027] FIG. 15 is a sectional vieW taken along a line 11-11 
of FIG. 14; 

[0028] FIG. 16 is a partially sectional vieW of a chain and 
the Winding member, shoWing a third embodiment of the 
present invention; 

[0029] FIG. 17 is a partially sectional vieW of the chain 
and the Winding member, shoWing an engagement state; 

[0030] 
[0031] FIG. 19 is a partially sectional vieW of the chain, 
shoWing a fourth embodiment of the present invention; and 

FIG. 18 is a side vieW of a link member; 

[0032] FIG. 20 is a partially exploded perspective vieW of 
the Winding member, shoWing a ?fth embodiment of the 
present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0033] FIGS. 1 to 10 show a ?rst embodiment of the 
present invention. A transmission shoWn in these ?gures 
comprises a pulley 10 comprising a rotating body, a Winding 
member 20 attached to the pulley 10, an endless belt 30 
serving as a transmitting member passing around the pulley 
10, and a variable mechanism 40 for changing the diameter 
of the pulley 10. The pulley 10 is installed to a pulley shaft 
50. 

[0034] The pulley 10 comprises a ?rst side plate 11 
rotating integrally With the pulley shaft 50, a second side 
plate rotatable relatively With respect to the ?rst side plate 11 
around the pulley shaft 50, and many movable members 13 
supported by the side plates 11 and 12 so as to be movable 
in the radial direction of the pulley 10. The ?rst side plate 11 
is formed into a shape of paired ?anges having a distance 
therebetWeen in the axial direction, and is provided With 
many elongated holes 11a extending straight in the radial 
direction, Which are formed on the side face of the ?rst side 
plate 11 at equal intervals in the circumferential direction. 
The second side plate 12 is formed into a shape of paired 
?anges having a distance therebetWeen in the axial direction, 
and is provided With many elongated holes 12a extending 
curvedly, Which are formed on the side face of the second 
side plate 12 at equal intervals in the circumferential direc 
tion. Also, the second side plate 12 is rotatably supported on 
the inside of the ?rst side plate 11, and the elongated holes 
11a in the ?rst side plate 11 and the elongated holes 12a in 
the second side plate 12 overlap With each other so as to 
intersect each other. The movable members 13 are disposed 
on the inside of the second side plate 12, and each both ends 
thereof is inserted in the elongated holes 11a and 12a of the 
side plates 11 and 12. In this case, each end of the movable 
member 13 is supported by an intersecting portion of the 
elongated holes 11a and 12a overlapping With each other as 
shoWn in FIG. 4A. When the side plates 11 and 12 turn 
relatively, the movable members 13 supported by an inter 
secting portion of the elongated holes 11a and 12a moves in 
the radial direction of the pulley 10 as shoWn in FIG. 4B. 

[0035] The Winding member 20 is formed longer than the 
circumferential length of a belt Winding portion of the pulley 
10, and is provided With many grooves 20a formed at equal 
intervals in the lengthWise direction on the outer peripheral 
surface side of the Winding member 20, Which serve as 
engagement portions. That is, one end of the Winding 
member 20 is ?xed to one movable member 13‘, and the 
Winding member 20 is Wound on the outside of the movable 
members 13 and the other end thereof is inserted into the 
inside of the movable members 13 through betWeen the 
movable member 13‘ and the adjacent movable member 13 
in an un?xed state. In this case, as shoWn in FIG. 3, the 
movable member 13‘ is joined to one end portion of the 
Winding member 20, and is formed so that the other end of 
the Winding member 20 pass through. Also, on the inner 
peripheral surface side of the Winding member 20, there are 
formed many gaps 20b in a substantially V shape, Which are 
located betWeen the grooves 20a. Further, at both side 
portions in the Width direction of the Winding member 20, 
there are formed side Walls 20c extending higher than the 
upper end of the grooves 20a, and the side Wall 20c is bent 
at a bending point 20d located slightly above the gap 20b. 
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[0036] The belt 30 comprises a Well-known toothed belt 
having many teeth 30a, Which serve as engagement portions, 
formed on the inner peripheral surface of the belt 30, and 
passes around the pulley 10 and the other pulley (drive side 
or driven side), not shoWn. In this case, the teeth 30a of the 
belt 30 engages With the grooves 20a of the Winding member 

[0037] The variable mechanism 40 is provided With a 
turning member 41 Which turns integrally With the second 
side plate 12, and the turning member 41 engages With the 
second side plate 12 so as to be movable in the axial 
direction. A plurality of concave portions 41a provided on 
the peripheral edge of the turning member 41 are engaged 
With a plurality of convex portions 12b provided on the 
second side plate 12, and the turning member 41 is urged 
toWard the side of the second side plate 12 by a spring 42 
attached to the side of the ?rst side plate 11. Also, on one 
side surface of the ?rst side plate 11 are formed a plurality 
of holes 11c at intervals in the circumferential direction, and 
the turning member 41 is provided With a protrusion 41a 
inserted into an arbitrary hole 11c. That is, by moving the 
turning member 41 in the axial direction of the pulley shaft 
50 to draW the protrusion 41a from the hole 11c, the 
connection betWeen the side plates 11 and 12 is released. In 
this state, the side plates 11 and 12 are turned relatively, and 
an arbitrary hole 11c is aligned With the position of the 
protrusion 41a and the protrusion 41a is inserted into that 
hole 11c, by Which the circumferential length of the Winding 
member 20 that is Wound around the movable members 13 
is changed. In this case, the intervals between the holes 11c 
in the circumferential direction are set so that the circum 
ferential length of the Winding member 20 changes stepWise 
by the predetermined number of the grooves 20a. Reference 
character L in FIG. 3 denotes one interval of the grooves 
20a. 

[0038] In the transmission con?gured as described above, 
When the movable members 13 of the pulley 10 are moved 
in the radial direction by the variable mechanism 40, the 
diameter of the Winding member 20 that is Wound around the 
movable members 13 increases or decreases, so that the 
speed reducing ratio With respect to the other pulley, not 
shoWn, changes. That is, by causing the other end side of the 
Winding member 20 to go in or out through betWeen the 
movable members 13 and 13‘, the circumferential length of 
the Winding member 20 that is Wound around the movable 
members 13 is changed. At this time, since the circumfer 
ential length of the Winding member 20 changes stepWise by 
the predetermined number of the grooves 20a of the Winding 
member 20, the teeth 30a of the belt 30 are alWays engaged 
surely With the grooves 20a of the Winding member 20 even 
if the speed is changed. Also, as shoWn in FIGS. 7 and 8, 
When the belt 30 engages With the Winding member 20, the 
side Walls 20c of the Winding member 20 are located on both 
sides of the belt 30, and the bending points 20d of the 
Winding member 20 and bending points 30b of the belt 30 
are located at almost the same position. Thereupon, When the 
Winding member 20 and the belt 30 are bent as shoWn in 
FIG. 10, the positions of the bending points 20d and 30b of 
the Winding member 20 and the belt 20 do not change 
relatively, so that the belt 30 can alWays be engaged surely 
With the Winding member 20 even if the diameter of the 
pulley 10 changes. At this time, the bend of the Winding 
member 20 is absorbed by the gaps 20b. 
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[0039] As described above, according to the transmission 
of this embodiment, in the construction in Which the speed 
is changed by changing the diameter of the pulley 10, the 
belt Winding portion of the pulley 10 is formed by the 
Winding member 20 having many grooves 20a, and a 
rotational force is transmitted by the belt 30 having many 
teeth 30a engaging With the grooves 20a. Therefore, poWer 
can be transmitted ef?ciently by the engagement of the teeth 
30a With the grooves 20a. In this case, one end of the 
Winding member 20 is ?xed to the belt Winding portion and 
the other end thereof is inserted into the inside of the belt 
Winding portion in an un?Xed state, by Which the circum 
ferential length of the Winding member 20 is changed, and 
the circumferential length of the Winding member 20 is 
changed stepWise by the predetermined number of the 
grooves 20a. Therefore, the teeth 30a of the belt 30 can 
alWays be engaged surely With the grooves 20a of the 
Winding member 20 even if the speed is changed, and the 
speed change operation can be achieved surely. Also, since 
the elongated holes 11a of the ?rst side plate 11 rotating 
integrally With the pulley shaft 50 is formed straight in the 
radial direction, a relative rotational difference betWeen the 
movable members 13 and the pulley 10 does not occur When 
the movable members 13 are moved in the radial direction. 
Therefore, the tension of the belt 30 does not change at the 
time of speed change, and a stable speed change operation 
can alWays be performed. 

[0040] Although only one pulley 10 has been shoWn in the 
above embodiment, the other pulley, not shoWn, is also 
con?gured in the same Way as described above, and the 
diameters of the pulleys are changed in the opposite direc 
tion, by Which the speed change ratio can be made great. 

[0041] Also, although the belt Winding portion of the 
pulley 10 has been formed by one Winding member 20 in the 
above embodiment, a plurality of Winding members 20‘ 
having a short and equal circumferential length may be 
arranged in the circumferential direction of the pulley 10 as 
shoWn in FIG. 11. Alternatively, a plurality of Winding 
members 20 and belts 30 may be arranged in the Width 
direction of the pulley 10 as shoWn in FIG. 12. In this case, 
the Winding members 20‘ shoWn in FIG. 11 or the Winding 
members 20 shoWn in FIG. 12 are arranged symmetrically 
With each other centering around the pulley shaft 50, by 
Which the center of gravity of the pulley 10 including the 
Winding members 20 (or 20‘) can be maintained on the 
rotating shaft thereof, so that vibrations caused by a posi 
tional shift betWeen the center of rotation and the center of 
gravity can surely be prevented from occurring. 

[0042] Further, although the Winding member 20 has been 
bent at bending points 20d by partial elastic deformation of 
the side Walls 20c in the above embodiment, the Winding 
member 20 may be formed by many divided members that 
are divided at the gap 20b, and the divided members may be 
connected rotatably to each other at the bending point 20d. 

[0043] Also, the circumferential length of the Winding 
member 20 has been changed stepWise by forming the 
plurality of holes 11c in the ?rst side plate 11 and by 
engaging the protrusion 41a of the turning member 41 With 
an arbitrary hole 11c in the above embodiment, the elon 
gated hole 12a of the second side plate 12 is formed With a 
plurality of grooves 12c as shoWn in FIG. 13A, and the 
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movable member 13 is engaged With an arbitrary groove 12c 
as shoWn in FIG. 13B, by Which the movable member 13 
may be positioned stepWise. 

[0044] FIGS. 14 and 15 shoW a second embodiment of 
the present invention. Although the speed has been changed 
manually by means of the variable mechanism 40 in the 
above embodiment, the speed is changed automatically in 
this embodiment. 

[0045] That is, a variable mechanism 60 shoWn in FIG. 14 
comprises a ?rst turning member 61 turning integrally With 
the ?rst side plate 11, a second turning member 62 turning 
integrally With the second side plate 12, and a driving 
mechanism 63 for driving the ?rst turning member 61. The 
?rst turning member 61 is engaged With the ?rst side plate 
11 so as to be movable in the aXial direction, and at one end 
thereof are provided a plurality of protrusions 61a engaging 
With the second turning member 62 at intervals in the 
circumferential direction. The second turning member 62 is 
engaged With the second side plate 12 so as to be movable 
in the aXial direction, and at one end thereof are provided a 
plurality of grooves 62a engaging With the protrusions 61a 
of the ?rst turning member 61 at intervals in the circumfer 
ential direction. That is, the groove 62a of the second turning 
member 62 is formed slantWise With respect to the aXial 
direction of the pulley shaft 50 as indicated by the chain line 
in FIG. 14. Accordingly, When the ?rst turning member 61 
moves in the aXial direction, the second turning member 62 
rotates around the pulley shaft 50. In this case, the second 
turning member 62 is engaged With conveX portions 12b of 
the second side plate 12, and the second turning member 62 
is urged toWard the side of the second side plate 12 by a 
spring 64 attached to the side of the ?rst side plate 11. The 
driving mechanism 63 has a driving member 63b rotatably 
attached to the ?rst turning member 61 via a bearing 63a, 
and is con?gured so as to move the ?rst turning member 61 
in the aXial direction of the pulley shaft 50 via the driving 
member 63b. Although simpli?ed in FIG. 14, the driving 
mechanism 63 comprises a Well-known mechanism capable 
of controlling the movement amount of the driven side, such 
as a hydraulic cylinder or an actuator or the like. Therefore, 
by moving the ?rst turning member 61 stepWise by a 
predetermined amount, the circumferential length of the 
Winding member 20 that is Wound around the movable 
members 13 is changed by the predetermined number of the 
grooves 20a. 

[0046] Also, the variable mechanism 60 is provided With 
an auxiliary mechanism 70 on one end side in the aXial 
direction of the side plates 11 and 12. This auXiliary mecha 
nism 70 comprises a third side plate 71 rotating integrally 
With the ?rst side plate 11, a fourth side plate 72 rotating 
integrally With the second side plate 12, an auXiliary member 
73 With ends Which is attached to the side plates 71 and 72 
so as to be movable in the radial direction of the pulley 10, 
and a guide member 74 With ends Which eXtends along the 
auXiliary member 73. The third side plate 71 is formed into 
a shape of paired ?anges having a distance therebetWeen in 
the aXial direction, and is provided With many elongated 
holes 71a (partially shoWn in FIG. 15) eXtending curvedly, 
Which are formed on the side face of the third side plate 71 
at equal intervals in the circumferential direction. The fourth 
side plate 72 is formed into a shape of paired ?anges having 
a distance therebetWeen in the aXial direction, and is pro 
vided With many elongated holes 72a (partially shoWn in 
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FIG. 15) extending straight, Which are formed on the side 
face of the fourth side plate 72 at equal intervals in the 
circumferential direction. In this case, the elongated holes 
71a of the third side plate 71 and the elongated holes 72a of 
the fourth side plate 72 overlap With each other so as to 
intersect each other. The auxiliary member 73 is formed into 
a chain shape having many rotating shafts 73a, and only the 
rotating shaft 73a on one end side is inserted into the 
predetermined elongated holes 71a and 72a. The guide 
member 74 is arranged on the outer periphery side of the 
auxiliary member 73, and one end thereof is connected to the 
rotating shaft 73a on one end side. Also, many pins 75 
inserted into the elongated holes 71a and 72a are arranged 
on the outer surface side of the guide member 74. That is, the 
rotating shaft 73a on one end side of the auxiliary member 
73 and the pins 75 are supported by an intersecting portion 
of the elongated holes 71a and 72a overlapping With each 
other, and move in the radial direction of the pulley 10, like 
the movable members 13 betWeen the ?rst and second side 
plates 11 and 12, When the side plates 71 and 72 turn 
relatively. Also, the other end sides of the auxiliary member 
73 and the guide member 74 are inserted into the inside of 
the auxiliary member 73 in an un?xed state, like the Winding 
member 20. In this case, the auxiliary member 73 has a mass 
and a length equivalent to those of the Winding member 20, 
and one end side (?xed end) and the other end side (free end) 
thereof are arranged so as to be symmetrical With the 
Winding member 20 With respect to the pulley shaft 50. 

[0047] In the above-described con?guration, the second 
side plate 12 is turned stepWise With respect to the ?rst side 
plate 11 by the driving mechanism 63 of the variable 
mechanism 60, by Which the movable members 13 of the 
pulley 10 are moved in the radial direction, so that the 
diameter of the Winding member 20 is changed. Also, in the 
pulley 10, the center of gravity is displaced With respect to 
the center of rotation of the pulley shaft 50 by the free end 
of the Winding member 20 existing partially in the circum 
ferential direction. HoWever, since the auxiliary member 73 
of the auxiliary mechanism 70, Which rotates integrally With 
the pulley 10, is arranged symmetrically With the Winding 
member 20, the displacement of the center of gravity of the 
pulley 10 is corrected to the side of the rotation axis of the 
pulley shaft 50. Thereby, the center of gravity of the pulley 
10 is alWays maintained on the rotation axis of the pulley 
shaft 50, so that vibrations caused by a positional shift 
betWeen the center of rotation and the center of gravity can 
surely be prevented from occurring. Also, When the circum 
ferential length of the Winding member 20 is changed by 
speed change, the circumferential length of the auxiliary 
member 73 of the auxiliary mechanism 70 is changed in 
synchronism With the Winding member 20 by the radial 
movement of the pins 75. Therefore, a balance betWeen the 
Winding member 20 and the auxiliary member 73 can 
alWays be kept at any speed change position. 

[0048] Although a transmission having one Winding mem 
ber 20 has been shoWn in the above embodiment, for 
example, as shoWn in FIG. 11, When a plurality of Winding 
members 20‘ are provided in the circumferential direction of 
the pulley 10, or as shoWn in FIG. 12, When a plurality of 
Winding members 20 provided in the Width direction of the 
pulley 10, the center of gravity of the pulley 10 including the 
Winding members 20 (or 20‘) can be maintained on the 
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rotating shaft thereof as described above, so that the auxil 
iary mechanism 70 in the second embodiment can be 
omitted. 

[0049] FIGS. 16 to 18 shoW a third embodiment of the 
present invention, shoWing another mode of the transmitting 
member and the Winding member. 

[0050] That is, a chain 31 serving as a transmitting mem 
ber shoWn in the ?gures comprises many link members 31b 
rotatably connected to each other via connecting pins 31a. 
On both end sides of the link member 31b are formed a 
substantially semicircular engagement portions 31d With a 
turning support points 31c (bending points) of the connect 
ing pins 31a being the center. Also, a concave portion 316 
continuous With the engagement portions 31a' is provided 
betWeen the engagement portions 31d, and the link member 
31b is formed so that the upper end side in the ?gure is 
curved upWard along the concave portion 316. 

[0051] Also, a Winding member 21 shoWn in the ?gures 
has many grooves 21a engaging With the engagement por 
tions 31d of the chain 31 on the outer peripheral surface side, 
and is provided With many substantially V-shaped gaps 21b 
each located in the center of the groove 21a on the inner 
peripheral surface side. That is, a part of the grooves 21a is 
divided in the circumferential length direction of the Wind 
ing member 21 by the gaps 21b. Also, side Walls 21c are 
formed at both side portions in the Width direction of the 
Winding member 21, and a portion betWeen the grooves 21a 
is formed higher than the top end of the side Walls 21c. In 
this case, the side Walls 21c are bent at a bending points 21d 
located slightly above the gaps 21b. That is, When the chain 
31 engages With the Winding member 21, as shoWn in FIG. 
17, the portions betWeen the grooves 21a of the Winding 
member 21 is accommodated by the concave portion 316 of 
the link members 31b, and the bending points 21d of the 
Winding member 21 and the turning support points 31c, 
serving as a bending point, of the chain 31 come to the same 
positions. Therefore, like the ?rst embodiment, When the 
Winding member 21 and the chain 31 are bent, the positions 
of bending points of the Winding member 21 and the chain 
31 do not change relatively, so that the Winding member 21 
and the chain 31 can alWays be engaged surely With each 
other even if the diameter of the pulley 10 changes. 

[0052] Also, in the link member 31b of the chain 31, as 
shoWn in FIG. 18, a part of the concave portion 316 is 
formed so as to extend to a portion (hatched portion in the 
?gure) beyond a straight line connecting the turning support 
points 31c of the link member 31b. Thereupon, When a 
tensile force is applied to the chain 31, the link member 31b 
is subjected to elastic bending deformation in the direction 
of the solid-line arroW mark in the ?gure With a curved 
portion 31f not including the straight line connecting the 
turning support points 31c being the center. Therefore, if a 
sudden driving force is applied to the chain 31, the shock can 
be absorbed by the aforementioned bending deformation of 
the link member 31b. 

[0053] FIG. 19 shoWs a fourth embodiment of the present 
invention, shoWing another mode of the transmitting mem 
ber. In this embodiment, the chain 31 of the third embodi 
ment is provided With many rollers 32 serving as engage 
ment portions. That is, the rollers 32 are rotatably ?tted to 
the connecting pins 31a of the chain 31, and the outer 
peripheral face thereof is formed slightly larger than the 
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peripheral edge of the link member 31b so as to be in contact 
With the Winding member side. 

[0054] FIG. 20 shows a ?fth embodiment of the present 
invention, shoWing another mode of the Winding member. 
That is, a Winding member 22 shoWn in this ?gure comprises 
tWo kinds of divided members 23 and 24, and although not 
shoWn, the divided members 23 and 24 are connected in 
large numbers alternately. One divided member 23 has a pair 
of side Walls 23a provided at both side portions in the Width 
direction, and betWeen the side Walls 23a, divided grooves 
23b, Which are divided into tWo in the direction in Which the 
divided members 23 and 24 are connected, are provided on 
one end side and the other end side in that direction. Also, 
on the side surface of the side Walls 23a, there are provided 
a pair of connecting shafts 23c projecting in the Width 
direction. The other divided member 24 has a pair of side 
Walls 24a provided at both side portions in the Width 
direction, and betWeen the side Wall portions 24a, divided 
grooves 24b, Which are divided into tWo in the direction in 
Which the divided members 23 and 24 are connected, are 
provided on one end side and the other end side in that 
direction. Also, the side Walls 24a are formed With a pair of 
holes 24c penetrating in the Width direction. Thus, the 
divided members 23 and 24 are rotatably connected to each 
other by the ?tting of the connecting shaft 23c into the hole 
24c. In this case, an engagement portion With the transmit 
ting member is formed by the divided grooves 23b and 24b 
of the divided members 23 and 24. 

[0055] Further, although one divided member 23 has been 
provided With the integrally projecting connecting shafts 
23c, Which is inserted into the holes 24c of the divided 
member 24, in the above-described embodiment, one 
divided member 23 may be provided With holes equal to the 
holes in the other divided member 24 so that a connecting 
shafts, Which is a separate component, is inserted into these 
holes. 

What is claimed is: 
1. A transmission comprising an endless transmitting 

member having many engagement portions arranged at 
equal intervals in the peripheral direction on the inner 
peripheral surface thereof and a pair of rotating bodies 
around Which the transmitting member passes, in Which the 
transmitting member Winding portion of at least one rotating 
body is formed by many movable members Which are 
arranged at intervals in the circumferential direction of the 
rotating body and capable of moving in the radial direction 
of the rotating body, and the diameter of the Winding portion 
of the rotating body is increased or decreased by moving the 
movable members in the radial direction, 

Wherein there is provided a Winding member With ends 
Which is Wound around the Winding portion of the 
rotating body from the outside, one end of Which is 
?Xed to a predetermined movable member, the other 
end side of Which is inserted into the inside of the 
Winding portion in an un?Xed state through betWeen 
predetermined movable members, and Which has many 
engagement portions engaging With engagement por 
tions of the transmitting member on the outer periph 
eral surface, 

the movable members are provided so as to move step 
Wise in the radial direction of the rotating body so that 
the circumferential length of the Winding member at the 
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Winding portion changes in increments of the prede 
termined number of the engagement portions, and 

When the Winding member and the transmitting member 
are engaged With each other, bending points thereof 
come to almost the same positions. 

2. The transmission according to claim 1, Wherein the 
rotating body comprises a ?rst side plate rotating integrally 
With the rotating shaft of the rotating body, and a second side 
plate capable of turning relative to the ?rst side plate around 
the rotating shaft of the rotating body, 

the ?rst side plate is formed With many elongated holes 
engaging movably With the movable member, and 

the second side plate is formed With many elongated holes 
engaging movably With the movable member and inter 
secting the elongated holes of the ?rst side plate. 

3. The transmission according to claim 2, Wherein the 
elongated holes of the ?rst side plate is formed straight in the 
radial direction, and the elongated holes of the second side 
plate is formed slantWise With respect to the elongated holes 
of the ?rst side plate. 

4. The transmission according to claim 2 or 3, Wherein 
there is provided holding means capable of holding the ?rst 
and second side plates at a plurality of turning positions 
shifting stepWise in the circumferential direction. 

5. The transmission according to claim 4, Wherein the 
holding means is formed by a plurality of holes formed at 
intervals in the circumferential direction of the rotating body 
on one side plate side, and at least one protrusion provided 
on the other side plate side so as to be capable of being 
inserted into an arbitrary hole of one side plate. 

6. The transmission according to claim 4, Wherein the 
holding means is formed by a plurality of grooves provided 
at intervals in the circumferential direction of the rotating 
body in the elongated holes of the second side plate and 
capable of engaging With the movable members. 

7. The transmission according to claim 2 or 3, further 
comprising: 

a ?rst turning member Which is supported on the ?rst side 
plate so as to be movable in the aXial direction, and 
rotates integrally With the ?rst side plate; 

a second turning member Which is provided rotatably With 
the rotation aXis of the ?rst side plate being the center, 
and rotates integrally With the second side plate; 

interlocking means for rotating the second turning mem 
ber in a predetermined direction With the rotation aXis 
of the ?rst side plate being the center When the ?rst 
turning member is moved in the aXial direction of the 
?rst side plate; and 

driving means for moving the ?rst turning member step 
Wise in the aXial direction. 

8. The transmission according to claim 7, Wherein the 
interlocking means is formed by at least one groove pro 
vided in one turning member so as to be slantWise With 
respect to the moving direction of the ?rst turning member, 
and at least one protrusion Which is provided on the other 
turning member and engages With the groove in one turning 
member. 

9. The transmission according to claim 1, 2, 3, 4, 5, 6, 7 
or 8, Wherein a plurality of Winding members are provided 
in the circumferential direction of the rotating body, and the 




