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Description

[0001] This invention relates to an infinite speed ratio
transmission device for a vehicle having the features
contained in the preamble portion of claim 1. Such an
infinite speed ratio transmission device is known from
JP-63219956.
[0002] In this transmission device, a toroidal continu-
ously variable transmission (CVT) having a speed ratio
which can be continuously varied, and a fixed speed ra-
tio transmission, are connected in parallel to an input
shaft joined to an engine, the rotation of the output shafts
of the transmissions are input to a planetary gear set,
and the final output rotation from the planetary gear set
is extracted as a drive torque of the vehicle.
[0003] The rotation output of the CVT is input to a sun
gear of the planetary gear set via a chain and a sprocket,
and the output shaft of the fixed speed ratio transmission
is joined to a planet carrier of the planetary gear set via
a power circulation mode clutch.
[0004] A ring gear of the planetary gear mechanism
is joined to a final output shaft.
[0005] The rotation output of the CVT is also input to
the final output shaft via a direct connection mode
clutch.
[0006] In a power circulation mode wherein a power
circulation mode clutch is engaged and a direct mode
clutch is disengaged, a speed ratio of the infinite speed
ratio transmission device, i.e., the ratio of the rotation
speeds of the input shaft and final output shaft, can be
continuously varied from a negative value to a positive
value including infinity according to the difference of the
speed ratio of the CVT and the speed ratio of the fixed
speed ratio transmission.
[0007] In a direct mode wherein the power circulation
mode clutch is disengaged and the direct mode clutch
is engaged, the product of the speed ratio of the CVT
and a speed ratio due to chain transmission is the speed
ratio of the infinite speed ratio continuously variable
transmission.
[0008] JP-0 9-317837 published by the Japanese
Patent Office in 1997 discloses a CVT having two sets
of toroidal units and an intermediate wall which is pro-
vided between the toroidal units and support output
disks via bearings. The intermediate wall comprises a
pair of partitions which are fixed to brackets projecting
inwards from a casing of the CVT by bolts.
[0009] JP-0 9-317837 disposes the bolts in parallel
with an input shaft of the CVT. If this CVT is applied to
an infinite speed ratio transmission device, one possible
arrangement is that an output sprocket is provided in-
stead of the output gear between the partitions, and the
rotation of the output sprocket is transmitted to the sun
gear of the planetary gear set via a chain.
[0010] If this arrangement is applied, the tension of
the chain exerts a force on the output sprocket which is
perpendicular to the input shaft. This force is supported
by the partitions via the bearings and, as a result, a

shearing force acts on the bolts which fix the partitions
to the casing.
[0011] This means that the size and number of bolts
must be increased according to the tension of the chain.
[0012] Considering the assembling process of the
transmission device, the final output shaft on which a
sprocket with the chain looped around, is first inserted
into the casing. One of the partitions and the output
sprocket is then put into the casing, and after looping
the chain around the output sprocket, the other partition
is put into the casing and the partitions are fixed together
to the casing by means of the bolts. The assembling of
the partitions and the fixing thereof to the casing are per-
formed from an opening corresponding to an axial end
of the casing. Before securing the bolts, the partitions
must be positioned so that the bolt holes of the partitions
and those of the bracket of the casing coincide with each
other. However, since the partitions are situated effec-
tively in the middle of the casing, it is difficult to precisely
position the partitions from the opening at the axial end
of the casing. Screwing of the bolts into the bolt holes
is also performed from this opening. In order to perform
this operation, it is necessary to insert a tool into a nar-
row space in casing from the opening.
[0013] However, if the opening of the casing is en-
larged in order to facilitate the positioning of partitions
and tightening of the bolts, the rigidity of the whole cas-
ing declines and it is difficult to reserve space for install-
ing auxiliary devices, such as an oil pump, which are
fitted to the outside of the casing.
[0014] It is therefore an object of this invention to sup-
port the tension of a chain without depending on the
shearing resistance of bolts.
[0015] It is another object of this invention to facilitate
the fixing of partitions to the casing.
[0016] It is yet another object of this invention to facil-
itate the assembly of an infinite speed ratio transmission
device, without reducing the rigidity of the casing.
[0017] In order to achieve the above objects, this in-
vention provides an infinite speed ratio transmission de-
vice for a vehicle, having the features of claim 1.
[0018] Preferred embodiments and improvements of
the invention are indicated in the subclaims.
[0019] The invention is described in greater detail by
way of example in the following specification and ac-
companying drawings in which

Fig. 1 is a schematic diagram of an infinite speed
ratio transmission device according to this inven-
tion.
Fig. 2 is a longitudinal cross- sectional view of the
infinite speed ratio transmission device.
Fig. 3 is a transverse cross-sectional view of the in-
finite speed ratio transmission device taken along a
line III - III in Fig. 2.
Fig. 4 is a transverse cross-sectional view of the in-
finite speed ratio transmission device taken along a
line IV - IV in Fig. 2.
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Fig. 5 is a horizontal cross-sectional view of the in-
finite speed ratio transmission device taken along a
line V - V in Fig. 3.
Fig. 6 is a transverse cross-sectional view of the in-
finite speed ratio transmission device taken along a
line VI - VI line in Fig. 5.
Fig. 7 is a front view of a rear partition according to
this invention.
Fig. 8 is a horizontal sectional view of the rear par-
tition taken along a line VIII - VIII in Fig. 7.
Fig. 9 is a rear view of a front partition according to
this invention.
Fig. 10 is a longitudinal cross- sectional view of the
front partition taken along a line X - X in Fig. 9.
Fig. 11 is a front view of an intermediate wall ac-
cording to this invention after assembly.
Fig. 12 is a horizontal cross- sectional view of the
intermediate wall taken along a line XII - XII in Fig.
11.
Fig. 13 is an enlarged longitudinal cross- sectional
view of a supporting surface of a casing, and of a
join part of a projection according to this invention.
Fig. 14 is a schematic horizontal cross- sectional
view of the infinite speed ratio transmission device
describing the position of the intermediate wall and
supports according to this invention.

[0020] Referring to Fig. 1 of the drawings, an infinite
speed ratio transmission device according to this inven-
tion comprises an input shaft 1, toroidal continuously
variable transmission (hereafter referred to as CVT) 2,
fixed speed ratio transmission 3, planetary gear set 5
and final output shaft 6.
[0021] The CVT 2 is equipped with a first toroidal unit
2A and second toroidal unit 2B, these units each being
of the half toroidal type.
[0022] Each of the toroidal units 2A, 2B is equipped
with an input disk 21 and an output disk 22,and a pair
of power rollers 20 are gripped by the input disk 21 and
output disk 22. The input disks 21 rotate together with
the input shaft 1. The input shaft 1 is joined to an output
shaft of an engine, not shown.
[0023] The output disk 22 of the first toroidal unit 2A
is joined to the output disk 22 of the second toroidal unit
2B, and these disks rotate together with first sprocket
24 arranged between the output disks 22.
[0024] The rotation of the first sprocket 24 is transmit-
ted to the CVT output shaft 4 via a chain 40 and a second
sprocket 4A.
[0025] The CVT output shaft 4 is joined to a sun gear
5A of the planetary gear set 5, and also joined to the
final output shaft 6 via a direct mode clutch 10.
[0026] A fixed speed ratio transmission 3 is equipped
with an input gear 3A which rotates together with the
input shaft 1, output gear 3B, and gear output shaft 3C.
The input gear 3A is meshed with the output gear 3B,
and the output gear 3B is joined to the gear output shaft
3C. The gear output shaft 3C is joined to a planet carrier

5B holding planet gears 5D of the planetary gear set 5
via a power circulation mode clutch 9. A ring gear 5C of
the planetary gear set 5 is joined to the final output shaft
6.
[0027] The rotation of the final output shaft 6 is trans-
mitted to drive wheel shafts 11A, 11B of the vehicle
through a device output gear 7, final gear 12 and a dif-
ferential 8.
[0028] In this infinite speed ratio transmission device,
the drive wheel shafts 11A, 11B are driven in two kinds
of power transfer modes, i.e., a power circulation mode
wherein the power circulation clutch 9 is engaged and
the direct clutch 10 is disengaged, or a direct mode
wherein the power circulation clutch 9 is disengaged
and the direct clutch 10 is engaged.
[0029] In the power circulation mode, the rotation
speed of the final output shaft 6 can be continuously var-
ied from a negative value to a positive value according
to the difference of the speed ratio of the CVT2 and the
fixed speed ratio transmission 3.
[0030] Referring to Fig. 2, the input shaft 1 comprises
shafts 1A, 1B which rotate together via loading cams 23
and which are disposed coaxially. The shaft 1A is joined
to a crankshaft 13 of the engine. A flywheel 13A is at-
tached to the crankshaft 13. The input gear 3A of the
fixed speed ratio transmission 3 is fixed to the shaft 1A.
[0031] This infinite speed ratio continuously variable
transmission is arranged in the engine room of the ve-
hicle so that the shaft 1 is perpendicular to the direction
of advance of the vehicle. In the figure, the upper part
corresponds to the front of the vehicle. However, in the
following description, in order to clarify the arrangement
of components, the right-hand side of Fig. 2, i.e., the
engine side, is referred to as the front part of the trans-
mission device, and the left-hand side is referred to as
the rear of the transmission device.
[0032] The shaft 1B is joined to the pair of input disks
21. The thrust force generated by the loading cams 23
due to the rotation of the shaft 1A causes the shafts 1A,
1B to rotate together via the Input disk 21. Also, in the
first toroidal unit 2A and second toroidal unit 2B, the in-
put disk 21 is pressed against the output disk 22 by this
thrust force.
Due to this thrust force, the power roller 20 gripped be-
tween the input disk 21 and output disk 22 transmits
torque from one disk to the other disk.
[0033] The inside of a casing 14 of the infinite speed
ratio transmission device comprises a space 14X which
houses the CVT 2 and the input gear 3A of the fixed
speed ratio transmission 3, and a space 14Y which
houses the planetary gear mechanism 5, the final output
shaft 6 and the output gear 3B of the fixed speed ratio
transmission 3. These spaces 14X and 14Y are inter-
connected.
[0034] One end of the space 14X reaches a front end
14A on the right-hand side of the casing 14 in Fig. 2,
and the other end reaches a rear end 14B on the left-
hand side of the casing 14 in the figure. In a fully assem-
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bled infinite speed ratio continuously variable transmis-
sion, the front end 14A is closed by a wall 15A, and the
rear end 14B is closed by a side cover 16. The wall 15A
forms part of a front casing 15 which joins the casing 14
to the engine. A rear end 14C on the left-hand side of
the space 14Y in the figure is closed by a side cover 55.
[0035] If the casing 14 is viewed from the right-hand
side of Fig. 2 with the wall 15A removed, as shown in
Fig. 3, the front end 14A of the casing 14 comprises an
opening 140 for positioning the input shaft 1 and CVT 2
in the space 14X during assembly of the infinite speed
ratio continuously variable transmission, an opening
141 for positioning the final output shaft 6, planetary
gear mechanism 5, power circulation mode clutch 9, di-
rect mode clutch 10, CVT output shaft 4 and second
sprocket 4A in the space 14Y, and an opening 142 for
positioning the drive wheel shafts 11A, 11B.
[0036] Referring again to Fig. 2, an intermediate wall
60 which projects in the space 14X toward the center
between the two output disks 22, is formed on the inner
circumference in the central part of the casing 14. The
intermediate wall 60 comprises a front annular partition
61 and a rear annular partition 62 tightened by plural
bolts 70, the first sprocket 24 being housed between
these walls.
[0037] The shaft 1B is supported by a bearing 50 pro-
vided in the side cover 16.
[0038] The inner circumferences of the output disks
22 are in contact with the shaft 1B via needle bearings
51. As the output disks 22 are supported by the inter-
mediate wall 60 through the bearings 26 and first
sprocket 24, the input shaft 1B is also supported in a
radial direction by the intermediate wall 60.
[0039] Referring to Figs. 5 and 6, an opening 14L for
attaching an oil pan 18 is also formed in the casing 14.
The opening 14L faces a side face of the shaft 1B.
[0040] The intermediate wall 60 is fixed to a predeter-
mined position on the casing 14 by first fixing the rear
partition 62 to the casing 14 by bolts 80 from the opening
14L, and then fixing the front partition 61 to the rear par-
tition 62 by plural bolts 70 shown in Figs. 2 and 14.
[0041] Referring again to Fig. 2, the first sprocket 24
comprises a cylindrical part 24A which projects to pen-
etrate into the output disks 22 on both sides. The cylin-
drical part 24A is fitted on the outer circumference of the
shaft 1B so as to be free to rotate relative to the shaft
1B, and the outer circumference of each of the tips of
the cylindrical part 24A is spline jointed to the inner cir-
cumference of the output disk 22. The outer circumfer-
ence of the base ends of the cylindrical part 24A are
supported free to rotate by the front partition 61 and rear
partition 62 via a pair of bearings 26.
[0042] Next, referring to Fig. 4, the first and second
toroidal units 2A, 2B forming the CVT 2 are housed in
the space 14X. In the units 2A, 2B, the pair of power
rollers 20 are supported by trunnions 30 via a pivot shaft
33, respectively. The lower end of the casing 14 shown
in Fig. 4 reaches the opening 14L shown in Fig. 3.

[0043] Rods 30A are fixed to the lower ends of the
trunnions 30. A hydraulic piston 35 is attached to each
of the rods 30, and the rod 30A causes the trunnion 30
to displace in an axial direction according to a hydraulic
pressure exerted on the hydraulic piston 35.
[0044] The upper ends of the trunnions 30 are con-
nected to an upper link 100 via spherical joints. The
center part of the upper link 100 is supported free to os-
cillate in the casing 14 via a support 27. The rods 30A
are joined to a lower link 32. The center part of the lower
link 32 is supported free to oscillate via a pin on a support
36 fixed to a body 34 which forms oil chambers for ex-
erting hydraulic pressure on the hydraulic pistons 35.
[0045] The body 34 is fixed to the casing 14.
[0046] Due to the aforesaid construction, the trun-
nions 30 are supported in a state where they can dis-
place in both an axial direction and around the shaft.
[0047] The two trunnions 30 of the first toroidal unit
2A also displace in mutually opposite axial directions,
while maintaining the distance between the rods 30A
approximately constant, according to the hydraulic pres-
sure exerted on the hydraulic pistons 35. Likewise, the
two trunnions 30 of the second toroidal unit 2B also dis-
place in mutually opposite axial directions while main-
taining the distance between the rods 30A approximate-
ly constant.
[0048] The joint structure of the upper link 100 and
support 27 will now be described in detail. A downward
projection 27B is formed on the support 27, and an up-
per link post 28 is fixed to the outer circumference of this
projection 27B by a bolt 28B. A through hole 102A is
formed in the center part of the upper link 100, the upper
link 100 being joined to the upper link post 28 by a pin
in the horizontal direction in a state where the upper link
post 28 penetrates the through hole 102A.
[0049] Bolt holes 27A are formed in the support 27
which is fixed to a ceiling 17 of the casing 14 by bolts
29 passing through the bolt holes 27A, as shown in Figs.
4 and 5.
[0050] The downward projection 27B projects near
the boundary of the two spaces 14X and 14Y.
[0051] Next, referring to Figs. 7 and 8, a pair of pro-
jections 63 are formed on both sides of the rear partition
62 in the directions perpendicular to a center line O1 of
the shaft 1B.
Contact parts 62A, 62C which project toward the front
partition 61 are provided on the inside of the projections
63. Further, a contact part 62B which projects toward
the front partition 61 is formed in proximity to the second
sprocket 4A and at a position corresponding to the in-
side of the chain 40 on the rear partition 62.
[0052] Positioning holes 64 and through holes 68 are
respectively formed in the projections 63. The position-
ing holes 64 of the projections 63 on the left and right
are situated on a diagonal, and the through holes 68 are
also situated on a diagonal as shown in Fig. 8.
The diameter of the positioning hole 64 is set to be larger
than the diameter of the through hole 68.
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[0053] Plural screw holes 65 for screwing in the bolts
70 shown in Fig. 2 are formed in the end faces of the
contact parts 62A, 62B, 62C. Further, pinholes 67 for
positioning the front partition 61 when the front partition
61 is joined, are respectively formed at predetermined
positions in the contact parts 62A and 62C.
[0054] Referring to Fig. 6, an upper surface 63A of the
projection 63 comes in contact with a supporting surface
14D of the casing 14. On the other hand, a lower surface
63B of the projection 63 faces the oil pan 18. Referring
to Fig. 7, recesses 69 which house the heads of the bolts
80 are formed in the openings of the positioning holes
64 and the through holes 68 of the lower surface 63B.
[0055] Referring to Figs. 9 and 10, contact parts 61A,
61B, 61C which project toward the contact parts 62A,
62B, 62C of the rear partition 62 are formed in the front
partition 61. Through holes 65A into which bolts 70 are
inserted, are formed in positions corresponding to the
screw holes 65 of the rear partition 62 in the contact
parts 61A, 61B, 61C. Knock pins 66 are also implanted
in positions corresponding to the pinholes 67 of the rear
partition 62.
[0056] Referring to Figs. 11 and 12, the rear partition
62 and front partition 61 are mutually positioned by in-
serting the knock pins 66 in the pinholes 67, and a space
housing the first sprocket 24 is formed by the contact
parts 62A, 62B, 62C and the contact parts 61A, 61B, 61
C which come into mutual contact.
[0057] An opening for inserting the chain 40 is formed
between the contact parts 61B, 62B and the contact
parts 61A, 62A.
[0058] A similar opening is also formed between the
contact parts 61B, 62B, and the contact parts 61C, 62C
for the same purpose. An opening for allowing a part of
the first sprocket 24 to project outside the intermediate
wall is formed between the contact parts 61A, 62A and
the contact parts 61C, 62C.
[0059] Next, the structure of the casing 14 will be de-
scribed.
[0060] In Fig. 6, a plane formed by the supporting sur-
face 14D is Lw, and a plane specified by the center line
O1 of the shaft 1B and a center line O2 of the output
shaft 6 is Lc. In the infinite speed ratio transmission de-
vice according to this invention, the supporting surface
14D is formed so that the plane Lw and the plane Lc
intersect at an angle close to a right-angle.
[0061] The plane Lc is approximately equivalent to the
action direction of the tension of the chain 40 wound
around the first sprocket 24 and second sprocket 4A.
[0062] The plane Lw which is the plane of the join be-
tween the intermediate wall 60 and the casing 14, there-
fore makes an angle close to a right angle to the action
direction of the tension.
[0063] Positioning holes 14E and screw holes 14G
are formed on the supporting surface 14D in positions
corresponding to the positioning holes 64 of the projec-
tions 63. The screw holes 14G are formed in positions
corresponding to the through holes 68 of the projections

63 of the supporting surface 14D. The intermediate wall
60 is fixed to the casing 14 by the bolts 80 which pass
through the positioning holes 64, 14E from the opening
14L, and screw into the screw holes 14G, and the bolts
80 which pass through the through holes 68 and screw
into the screw holes 14G.
[0064] Next, referring to Fig. 13, the structure of the
positioning holes 64 will be described.
[0065] To precisely position the intermediate wall 60
relative to the center line O1 of the shaft 1B, the posi-
tioning holes 14E which extend to the screw holes 14G
are formed in the supporting surface 14D corresponding
to the positioning holes 64. The positioning hole 14E is
formed with a diameter equal to that of the positioning
hole 64, and has a step 14F from the screw hole 14G
which is formed in a coaxial position.
[0066] The bolt 80 is inserted in a collar 81 set in the
positioning hole 64 and positioning hole 14E, and the tip
part which penetrates the collar 81 screws into the screw
hole 14G. The thickness of the collar 81 is equal to the
height of the step 14F.
[0067] When the rear partition 62 is fixed to the casing
14, the projection 63 is brought in contact with the sup-
porting surface 14D. and the projection 63 is first posi-
tioned relative to the supporting surface 14D by inserting
the collar 81 in the positioning hole 64 and positioning
hole 14E. The bolt 80 is then inserted in the collar 81
and tightened in the screw hole 14G.
[0068] By means of this process, the projection 63 can
easily be fixed to the supporting surface 14D in the cor-
rect position. The collar 81 is set equal to the length from
the step 14F to the recess 69.
[0069] Next, the procedure of assembling the infinite
speed ratio transmission device will be described with
particular reference to the installation of the CVT 2 and
the output shaft 6.
[0070] Referring to Fig. 14, the support 27 of the sec-
ond toroidal unit 2B which should be disposed in the rear
portion of the transmission device, is fixed to the casing
14 by the bolts 29.
[0071] The first sprocket 24 and output disk 22 of the
second toroidal unit 2B are then fitted to the rear partition
62 as a sub-assembly, and this sub-assembly is inserted
in the casing 14 from the opening 14L.
[0072] The power circulation mode clutch 9, direct
connection mode clutch 10, CVT output shaft 4 and sec-
ond sprocket 4A are also fitted to the output shaft 6 as
a sub-assembly. This sub-assembly is then inserted in
the casing 14 from the opening 141 with the chain 40
wound around the second sprocket 4A.
[0073] When the sub-assembly reaches a predeter-
mined position of the casing 14, the chain 40 is wound
around the first sprocket 24.
[0074] The sub-assembly is inserted further into the
casing 14, and when the final output shaft 6 reaches the
end 14C shown in Fig. 2, the side cover 55 is fixed to
the casing 14, and the end 14C is closed.
[0075] At this time, the rear partition 62 is not fixed,
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but is hung in the casing 14 by the chain 40 wound
around the first sprocket 24.
[0076] Then, the rear partition 62 is moved along the
plane Lw and its position is adjusted so that the upper
surface 63A of the projection 63 of the rear partition 62
comes in contact with the supporting surface 14D of the
casing 14 at a predetermined position, as shown in Fig.
6.
[0077] The positioning hole 64 of the projection 63
and the positioning hole 14E of the supporting surface
14D are made to coincide, and the collar 81 is inserted
in the positioning hole 64 and positioning hole 14E. The
rear partition 62 is thereby held in a predetermined po-
sition.
[0078] Next, the bolt 80 is inserted in the collar 81 and
tightened in the screw hole 14G. The bolt 80 is inserted
also in the through hole 68, and tightened in the screw
hole 14G. This completes the fixing of the rear partition
62 on the supporting surface 14D.
[0079] Next, the front partition 61 is inserted into the
space 14X, and after inserting the pin 67 in the pinhole
66, the bolt 70 is inserted in the through hole 65A and
tightened in the screw hole 65, as shown in Figs. 11 and
12. The tightening of this bolt 70 is performed from the
opening 14L.
[0080] Next, the support 27 of the first toroidal unit 2A
is fixed to the ceiling 17 of the casing 14, and the upper
link 100 is attached to the support 27, as shown in Fig.
4. The output disk 22 of the first toroidal unit 2A is also
spline jointed to the cylindrical part 24A of the first
sprocket 24 from the right of Fig. 2.
[0081] The input disk 21 and loading cams 23 of the
first toroidal unit 2A are also fitted to the shaft 1B as a
sub-assembly, and this sub-assembly is inserted from
the opening 140 of the casing 14 so that it passes
through the output disks 22 and the intermediate wall 60.
[0082] The input disk 21 of the second toroidal unit 2B
is fitted to the end of the shaft 1B from the end 14B of
the casing 14, and the side cover 16 is fixed to the end
14B.
[0083] Next, the four trunnions 30 on which the power
rollers 20 are preset, are inserted in the space 14X from
the opening 14L, the upper ends of the trunnions 30 are
engaged with the upper link 100, and the power rollers
20 are set between the input disk 21 and output disk 22.
[0084] The lower link 32 is fitted to the rods 30A and
the hydraulic pistons 35 are fitted on the outer circum-
ference of the rods 30A.
[0085] Finally, the differential gear 8 and the drive
wheel shafts 11A, 11B are assembled, and the wall 15
is fixed to the open end 14A of the casing 14 which com-
pletes the assembly of the infinite speed ratio transmis-
sion device.
[0086] In this infinite speed ratio transmission device,
as the supporting surface 14D was formed at an approx-
imate right angle to the action direction of the tension of
the chain 40, the tension of the chain 40 is directly sup-
ported by the supporting surface 14D, and the chain 40

does not exert a shear force on the bolt 80. Therefore,
the size and the number of the bolts 80 which fix the
intermediate wall 60 to the casing 14, can be reduced.
[0087] Moreover, when the intermediate wall 60 is
fixed to the casing 14, the projections 63 of the rear par-
tition 62 of the intermediate wall 60 are moved on the
plane Lw of Fig. 6 and positioned relative to the support-
ing surface 14D with the chain 40 wound around the first
sprocket 24, and the collar 81 is inserted in the position-
ing hole 64 and positioning hole 14E when this operation
is finished. Therefore, positioning relative to the support-
ing surface 14D of the rear partition 62 can be performed
without interfering with the collar 81. After this position-
ing, the rear partition 62 can be precisely positioned on
the supporting surface 14D by inserting the collar 81 in
the positioning hole 64 and positioning hole 14E.
[0088] The bolt 80 is inserted in the collar 81 and tight-
ened in the screw hole 14G in this state, so the rear par-
tition 62 can be quickly and precisely fixed to the casing
14. Also, the collar 81 is retained by the bolt 80 at a pre-
determined position, so it is unnecessary to provide a
stop to prevent it falling out.
[0089] The supporting surface 14D is formed at an ap-
proximate right angle to the tension direction of the chain
40, so the positioning hole 64 and positioning hole 14E
open toward the opening 14L, positioning and fixing of
the rear partition 62 can both be performed manually
from the opening 14L, and a large working space can
be made available. Further, as the CVT 2 is also assem-
bled from the opening 14L, the opening 140 of the end
14A of the casing 14 can be made small. Therefore , a
large surface area is available for attaching an acces-
sory such as an oil pump outside the end 14A, and by
making the opening 140 small, the rigidity of the casing
14 can be increased.
[0090] Moreover, as the projections 63 are provided
to the rear partition 62 forming the intermediate wall 60,
the intermediate wall 60 can be fixed to the casing 14
with high accuracy by fixing the rear partition 62 to the
supporting surface 14D via the projection 63.
[0091] Although the invention has been described
above by reference to a certain embodiment of the in-
vention, the invention is not limited to the embodiment
described above. Modifications and variations of the
embodiment described above will occur to those skilled
in the art, in light of the above teachings.
[0092] For example, It is possible to provide the pro-
jections 63 to the front partition 61 instead of providing
them to the rear partition 62.
[0093] Further, in the aforesaid embodiment, al-
though the power circulation mode clutch 9 was dis-
posed between the output gear 3B of the fixed speed
ratio transmission 3 and the planet carrier 5B, the power
circulation mode clutch 9 can be situated in any position
between the shaft 1A and the output gear 7 of the final
output shaft 6. For example, it may be disposed between
the ring gear 5C and final output shaft 6, or between the
shaft 1A and input gear 3A of the fixed speed ratio trans-
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mission 3. It can also be interposed midway in the CVT
output shaft 4 which is joined to the sun gear 5A. In any
of these cases, a desirable effect can be obtained by
application of this invention.

Claims

1. infinite speed ratio transmission device for a vehi-
cle, comprising:

an input shaft (1);
a first toroidal unit (2A) comprising a first input
disk (21) which rotates together with the input
shaft (1), a first output disk (22), and two power
rollers (20) gripped between the first input disk
(21) and the first output disk (22);
a second toroidal unit (2B) comprising a second
input disk (21) which rotates together with the
input shaft (1), a second output disk (22), and
two power rollers(20) gripped between the sec-
ond input disk (21) and the second output disk
(22), the output disks (22) of the two toroidal
units (2A,2B) being disposed coaxially adjacent
to each other,
a first sprocket (24) disposed between the out-
put disks (22), which rotates together with the
output disks (22);
a fixed speed ratio transmission (3) which var-
ies the rotation speed of the input shaft (1) at a
fixed speed ratio;
a planetary gear set (5) comprising a sun gear
(5A) joined to a second sprocket (4A), planet
carrier (5B) which inputs the output rotation of
the fixed speed ratio transmission (3), and a
ring gear (5C) which rotates according to the
relative rotation of the sun gear (5A) and the
planet carrier (5B);
a chain (40) connecting the first sprocket (24)
and the second sprocket (4A); and
a casing (14) housing the first toroidal unit (2A),
the second toroidal unit (2B) and the planetary
gear set (5),

characterised in that
the transmission further comprises an intermediate
wall (60) supporting the first sprocket (24) free to
rotate, the intermediate wall (60) being fixed to the
casing (14); and
the casing (14) comprises a supporting surface
(14D) which supports the intermediate wall (60) and
forms an approximate right angle to a plane (Lc)
specified by a center line (O1) of the input shaft (1)
and a center line (O2) of the output shaft (6).

2. infinite speed ratio transmission device according
to claim 1, wherein the intermediate wall (60) com-
prises a front partition (61) and a rear partition (62)

which are divided in the direction of the input shaft
(1), and a projection (63) formed in one of the front
partition (61) and the rear partition (62), the projec-
tion (63) being fixed to the supporting surface (14D).

3. infinite speed ratio transmission device according
to claim 2, wherein the infinite speed ratio transmis-
sion device further comprises an oil pan (18), the
casing (14) comprises an opening (14L) facing a lat-
eral surface of the input shaft (1), the opening (14L)
has dimensions which permit the insertion of a sub-
assembly comprising the rear partition (62), the first
sprocket (24) and the output disk (22) of the second
toroidal unit (2B) when the infinite speed ratio trans-
mission device is assembled, and the opening (14L)
is closed by fixing the oil pan (18) to the casing (14).

4. infinite speed ratio transmission device according
to claim 2 or 3, wherein the infinite speed ratio trans-
mission device further comprises a member (81)
which positions the projection (63) on the support-
ing surface (14D), and a member (80) which fixes
the projection (63) on the supporting surface (14D).

5. Infinite speed ratio transmission device according
to claim 4, wherein a first positioning hole (64) is
formed in the projection (63), a second positioning
hole (14E) opening onto the supporting surface
(14D) and a screw hole (14G) connected to the sec-
ond positioning hole (14E) are formed in the casing
(14), the positioning member (81) comprises a col-
lar (81) inserted in the first positioning hole (64) and
second positioning hole (14E), and the fixing mem-
ber (80) comprises a bolt (80) which passes through
the collar (81) and screws into the screw hole (14G).

Patentansprüche

1. Getriebevorrichtung mit stufenlosem Überset-
zungsverhältnis für ein Fahrzeug, die umfasst:

eine Eingangswelle (1 );

eine erste Toroideinheit (2A), die eine erste Ein-
gangsscheibe (21), die sich zusammen mit der
Eingangswelle (1) dreht, eine erste Ausgangs-
scheibe (22) und zwei Antriebsrollen (20) um-
fasst, die zwischen der ersten Eingangsschei-
be (21) und der ersten Ausgangsscheibe (22)
eingeklemmt sind;

eine zweite Toroideinheit (2B), die eine zweite
Eingangsscheibe (21), die sich zusammen mit
der Eingangswelle (1) dreht, eine zweite Aus-
gangsscheibe (22) und zwei Antriebsrollen (20)
umfasst, die zwischen der zweiten Eingangs-
scheibe (21) und der zweiten Ausgangsschei-

11 12



EP 1 039 175 B1

8

5

10

15

20

25

30

35

40

45

50

55

be (22) eingeklemmt sind, wobei die Ausgangs-
scheiben (22) der zwei Toroideinheiten (2A, 2B)
koaxial aneinander angrenzend angeordnet
sind;

ein erstes Kettenrad (24), das zwischen den
Ausgangsscheiben (22) angeordnet ist und
sich zusammen mit den Ausgangsscheiben
(22) dreht;

ein Getriebe (3) mit festem Übersetzungsver-
hältnis, das die Umdrehungsgeschwindigkeit
der Eingangswelle (1) mit einem festen Über-
setzungsverhältnis ändert;

einen Planetenradsatz (5), der ein Sonnenrad
(5A), das mit einem zweiten Kettenrad (4A) ver-
bunden ist, einen Planetenträger (5B), der die
Ausgangsdrehung des Getriebes (3) mit fe-
stem Übersetzungsverhältnis einleitet, und ein
Ringrad (5C) umfasst, das sich entsprechend
der relativen Drehung des Sonnenrades und
des Planetenträgers (5B) dreht;

eine Kette (40), die das erste Kettenrad (24)
und das zweite Kettenrad (4A) verbindet; und

ein Gehäuse (14), das die erste Toroideinheit
(2A), die zweite Toroideinheit (2B) und den Pla-
netenradsatz (5) aufnimmt,

dadurch gekennzeichnet, dass:

das Getriebe des Weiteren eine Zwischenwand
(60) umfasst, die das erste Kettenrad (24) frei
drehbar trägt, wobei die Zwischenwand (60) an
dem Gehäuse befestigt ist; und

das Gehäuse (14) eine Tragefläche (14D) um-
fasst, die die Zwischenwand (60) trägt und ei-
nen annähernd rechten Winkel zu einer Ebene
(Lc) bildet, die durch eine Mittellinie (O1) der
Eingangswelle (1) und eine Mittellinie (O2) der
Ausgangswelle (6) vorgegeben wird.

2. Getriebevorrichtung mit stufenlosem Überset-
zungsverhältnis nach Anspruch 1, wobei die Zwi-
schenwand (60) eine vordere Trennwand (61) und
eine hintere Trennwand (62), die in der Richtung der
Eingangswelle (1) getrennt sind, sowie einen Vor-
sprung (63) umfasst, der in der vorderen Trenn-
wand (61) oder der hinteren Trennwand (62) aus-
gebildet ist, wobei der Vorsprung (63) an der Tra-
gefläche (14B) befestigt ist.

3. Getriebevorrichtung mit stufenlosem Überset-
zungsverhältnis nach Anspruch 2, wobei die Getrie-
bevorrichtung mit stufenlosem Übersetzungsver-

hältnis des Weiteren eine Ölwanne (18) umfasst,
das Gehäuse (14) eine Öffnung (14L) umfasst, die
einer seitlichen Fläche der Eingangswelle (1) zuge-
wandt ist, wobei die Öffnung (14L) Abmessungen
hat, die das Einführen einer Teilbaugruppe ermög-
lichen, die die hintere Trennwand (63), das erste
Kettenrad (24) und die Ausgangsscheibe (22) der
zweiten Toriodeinheit (2B) umfasst, wenn die Ge-
triebevorrichtung mit stufenlosem Übersetzungs-
verhältnis zusammengesetzt wird, und die Öffnung
(14L) geschlossen wird, indem die Ölwanne (18) an
dem Gehäuse (14) befestigt wird.

4. Getriebevorrichtung mit stufenlosem Überset-
zungsverhältnis nach Anspruch 2 oder 3, wobei die
Getriebevorrichtung mit stufenlosem Überset-
zungsverhältnis des Weiteren ein Element (81), das
den Vorsprung (63) an der Tragefläche (14D) posi-
tioniert, und ein Element (80) umfasst, das den Vor-
sprung (62) an der Tragefläche (14D) fixiert.

5. Getriebevorrichtung mit stufenlosem Überset-
zungsverhältnis nach Anspruch 4, wobei ein erstes
Positionierloch (64) in dem Vorsprung (63) ausge-
bildet ist, ein zweites Positionierloch (14E), das sich
auf die Tragefläche (14D) öffnet, und eine Gewin-
debohrung (14G), die mit dem zweiten Positionier-
loch (14E) verbunden ist, in dem Gehäuse (14) aus-
gebildet sind, wobei das Positionierelement (81) ei-
nen Bund (81) umfasst, der in das erste Positionier-
loch (64) und das zweite Positionierloch (14E) ein-
geführt ist, und das Fixierelement (80) eine Schrau-
be (80) umfasst, die durch den Bund (81) hindurch-
tritt und in die Gewindebohrung (14G) einge-
schraubt ist.

Revendications

1. Transmission à rapport variable en continu pour un
véhicule, comprenant :

un arbre d'entrée (1);
une première unité toroïdale (2A) comprenant
un premier disque d'entrée (21) qui tourne en-
semble avec l'arbre d'entrée (1), un premier
disque de sortie (22) et deux rouleaux moteur
(20) saisis entre le premier disque d'entrée (21)
et le premier disque de sortie (22);
une seconde unité toroïdale (2B) comprenant
un second disque d'entrée (21) qui tourne en-
semble avec l'arbre d'entrée (1), un second dis-
que de sortie (22) et deux rouleaux moteur (20)
saisis entre le second disque d'entrée (21) et
le second disque de sortie (22), les disques de
sortie (22) des deux unités toroidales (2A,2B)
étant disposés coaxialement d'une manière ad-
jacente l'un à l'autre;
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une première roue à chaîne (24) disposée entre
les disques de sortie (22), qui tourne ensemble
avec les disques de sortie (22);
une transmission à rapport fixe (3) qui fait varier
la vitesse de rotation de l'arbre d'entrée (1) se-
lon un rapport de vitesse fixe;
un ensemble formant engrenage planétaire (5)
comprenant une roue solaire (5A) reliée à une
seconde roue à chaîne (4A), un porte-planétai-
re (5B) qui entre la rotation de sortie de la trans-
mission à rapport fixe (3), et une couronne den-
tée (5C) qui tourne en accord avec la rotation
relative de la roue solaire (5A) et le porte-pla-
nétaire (5B);
une chaîne (40) reliant la première roue à chaî-
ne (24) et la seconde roue à chaîne (4A) ; et
un boîtier (14) longeant la première unité toroï-
dale (2A), la seconde unité toroïdale (2B) et
l'ensemble formant engrenage planétaire (5),

caractérisée en ce que
la transmission comprend en outre une paroi inter-
médiaire (60) supportant la première roue à chaîne
(24) de manière à tourner librement, la paroi inter-
médiaire (60) étant fixée au boîtier (14); et
le boîtier (14) comprend une surface de support
(14D) qui supporte la paroi intermédiaire (60) et qui
forme un angle approximativement droit à un plan
(Lc) spécifié par une ligne centrale (0 1) de l'arbre
d'entrée (1) et une ligne centrale (02) de l'arbre de
sortie (6) .

2. Transmission à rapport variable en continu selon la
revendication 1, où la paroi intermédiaire (60) com-
prend une séparation avant (61) et une séparation
arrière (62) qui sont divisées dans la direction de
l'arbre d'entrée (1), et une saillie (63) formée dans
l'une de la séparation avant (61) et la séparation
arrière (62), 1a saillie (63) étant fixée à la surface
de support (14D).

3. Transmission à rapport variable en continu selon la
revendication 2, où la transmission à rapport varia-
ble en continu comprend en outre un carter d'huile
(18), le boîtier (14) comprend une ouverture (14L)
orientée vers une surface latérale de l'arbre d'en-
trée (1), l'ouverture (14L) a des dimensions qui per-
mettent l'insertion d'un sous-ensemble comprenant
la séparation arrière (62), la première roue à chaîne
(24) et le disque de sortie (22) de la seconde unité
toroïdale (2B) lorsque la transmission à rapport va-
riable en continu est assemblée, et l'ouverture (14L)
est fermée en fixant le carter d'huile (18) au boîtier
(14) .

4. Transmission à rapport variable en continu selon la
revendication 2 ou 3, où la transmission à rapport
variable en continu comprend en outre un élément

(81) qui positionne la saillie (63) sur la surface de
support (14D), et un élément (80) qui fixe la saillie
(63) sur la surface de support (14D).

5. Transmission à rapport variable en continu selon la
revendication 4, où un premier trou de positionne-
ment (64) est ménagé dans la saillie (63), un se-
cond trou de positionnement (14E) s'ouvrant sur la
surface de support (14D) et un trou de vissage
(14G) relié au second trou de positionnement (14E)
sont formés dans le boîtier (14), l'élément de posi-
tionnement (81) comprend un collier (81) inséré
dans le premier trou de positionnement (64) et le
second trou de positionnement (14E), et l'élément
de fixation (80) comprend un boulon (80) qui passe
à travers le collier (81) et qui est vissé dans le trou
de vissage (14G).
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