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1
CONTINUOUSLY VARIABLE AUTOMATIC
TRANSMISSION

The present invention relates to a continuously vari-
able automatic transmission particularly suitable for
small engine vehicles, such as snowmobilels or the like.

The use of planetery gear trains in connection with
transmissions is well known. Such planetary gear trains
are compact, symmetrical and have a comparatively
high power transmitting capacity, since the load is
shared by at least three planet gears. For this reason,
planetary transmissions are preferred where space is
limited, as in small engine vehicles in general, and
where weight must be kept to a minimum; however,
such transmissions are not continuously variable.

Also known, in connection with vehicles, is the use
of expansible pulley V-belt drives, in which the vari-
ability control is easily obtained. These drives, how-
ever, are liable to slip under heavy load and they are
subject to wear.

A continuously variable transmission has been de-
scribed by the same inventor in U.S. Pat. No. 3,641,843
of Feb. 15, 1972 for “VARIABLE SPEED TRANS-
MISSION in which both a V-belt drive and a planetary
gear train are used. The main load from the input to the
output shaft is carried therein by the planetary gear
train, more specifically by the planet gears and the in-
ternal gear, and the V-belt drive is used to control the
speed of the sun gear to obtain a neutral setting and an
infinitely variable range of both forward and reverse
speeds. The load on the V-belt drive is thus only a re-
duced reaction load and is kept low, avoiding slip and
minimizing wear. Control of the V-belt drive in the ear-
lier device is manual and thus has the disadvantage of
requiring skill and demanding attention.

The present invention provides a transmission of the
same general type as the prior patent, but in which the
control of the V-belt drive is carried out automatically,
the only manual setting required being a choice be-
tween neutral, forward or reverse, with possibly two or
more ranges of forward, thereby providing a continu-
ously variable fully automatic transmission responsive
to load and engine speed.

The continuously variable automatic transmission of
the present invention accordingly comprises a plane-
tary gear train having a sun gear, a carrier with a plural-
ity of planet gears meshing with the sun gear and an in-
ternal gear meshing with the planet gears, an input
shaft operatively connected to the carrier, an output
shaft connected to the internal gear, and continuously
variable driving means between the input shaft and the
sun gear, and is characterized by a centrifugal control
means operatively connected to the continuously vari-
able driving means.

More specifically the centrifugal control means com-
prises a plurality of weights in cam relation with one of
the pulleys of a V-belt drive, constituting the continu-
ously variable driving means between the input shaft
and the sun gear-and a mount radially slidably mount-
ing the weights.

A further feature of the present invention, constitut-
ing an improvement over the prior art, is the provision
of an automatic centrifugally controlled high and low
range selector which cuts in above a given engine speed
and preferably cuts.out at less than the cut-in speed. -
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The selector is characterized in that the operative
connection between the input shaft and the carrier in-
cludes a pair of sprocket wheels connected to the car-
rier, a unidirectional clutch mounted on the input shaft,
a sprocket wheel connected to this clutch, a chain con-
necting the last-mentioned sprocket wheel to one of the
carrier sprocket wheels, a centrifugal clutch mounted
on the shaft, a sprocket wheel connected to the centrif-
ugal clutch, a chain connecting the last-mentioned
sprocket wheel to the other carrier sprocket wheel, the
transmission ratio of the unidirectional clutch sprocket
wheel to its associated carrier sprocket wheel being
smaller than the transmission ratio of the centrifugal
clutch sprocket wheel to its associated carrier sprocket
wheel. .

This arrangement is such that at low engine speeds
the torque is transmitted through the unidirectional
clutch, while at high engine speeds the centrifugal
clutch cuts in, the unidirectional clutch allowing its
sprocket to overdrive the input shaft.

Preferred embodiments of the invention are illus-
trated by way of example in the accompanying draw-
ings, in which:

FIG. 1 is an axial section of a continuously variable
automatic transmission according to a first embodi-
ment of the invention;

FIGS. 2, 3, and 4 are fragmentary sections on the
same plane as FIG. 1, showing different positions of the
V-belt drive; :

FIG. 5 is a cross-section on line 5—5 of FIG. 2:

FIG. 6 is an axial section of a continuously variable
automatic transmission according to a second-embodi-
ment of the invention;

FIG. 7 is a partial axial section of the centrifugal con-
trol device of a continuously variable automatic trans-
mission according to a third embodiment of the inven-
tion corresponding in other respects to the embodi-
ment of FIG. 1;

FIG. 8 is a cross-section on line 8—8 of FIG. 7;

FIG. 9 is an axial section of a continuously variable
automatic transmission according to a fourth embodi-
ment of the invention;

FIG. 10 is a fragmentary cross-section on line 10—10
of FIG. 9, showing a centrifugal clutch in disengaged
position, /

FIG. 11 is a fragmentary cross-section on the same
plane of FIG. 10, showing the clutch in engaged posi-
tion;

FIG. 12 is an axial section on line 12—12 of FIG. 11,
and

FIG. 13 is a fragmentary cross-section on line 13—13
of FIG. 9, showing a unidirectional clutch.

Referring to FIG. 1, the transmission according to the
first embodiment comprises an input shaft 20 which is
to be connected to an engine (not shown), and an out-
put shaft 21 journalled in a ball bearing 22 mounted in
the fragmentally illustrated transmission casing 23.
Output shaft 21 is integral with the internal gear 24 of
a planetary gear train, also including a carrier 25 fas-
tened to the input shaft 20 and carrying, journalled to
its arms 26, three or more planet gears 27 meshing with
the internal gear 24.

The planetary gear train further comprises a sun gear
28 meshing with the planet gears 27 and integral with
a sleeve 29 journalled on the input shaft 20 by means

- of a ball bearing 30 at the sun gear end of the sleeve

and a sleeve bearing 31 at the opposite end. Said oppo-
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site end of the sleeve 29 is also journalled on the trans-

mission casing 23 by a ball bearing 32, which also
serves to journal the corresponding portion of input
shaft 20. The other end of input shaft 20 is journalled
to the internal gear and output shaft unit 24-21 by a
pair of ball bearings 33. Adjacent the sun gear 28 the
sleeve 29 is further journalled to an internal casing par-
tition 34 by a ball bearing 35 and carries a pulley flange
36 fixed thereon by a key 37.

An opposite pulley flange 38 is slidably and rotatably
mounted on the sleeve 29 by a sleeve bearing 39 and
has its outer face of cam configuration constituting one
element 40 of a torque responsive member, meshing
with an other element 41 of the torque responsive
member having a similar cam configuration and slid-
ably mounted on the sleeve 29 but fixed rotationally by
a key 42. Element 41 has an outwardly projecting cir-
cumferential flange 43 which holds a compression coil
spring 44 butting against a plate 45 fixed to the sleeve
29 by a screw 46.

The input shaft 20 carries, adjacent the bearing 31
and 32 and externally of the casing 23, a sprocket
wheel 47 fixed thereon by a screw 48. A link chain 49
connects sprocket wheel 47 to another sprocket wheel
50 fixed by a screw 51 to an auxiliary shaft 52 which
is journalled, on either side of sprocket wheel 50 by
means of ball bearings 53 and 54 respectively to the
casing 23 and to another fixed element 55 which may
be another part of the vehicle structure.

Shaft 52 has a threaded portion 56 on which is
screwed a pulley flange 57 axially adjustable on the
threaded portion 56 but fixed to the shaft 52 by a pin
58. Beyond puliey flange 57 the auxiliary shaft 52
carries slidable thereon a washer 60 urged by a com-
pression coil spring 61 against the end of an enlarged
portion 62 of shaft 52, on which are mounted an oppo-
site pulley flange 64 and a mount 65. The latter is re-
cessed to accommodate a compression coil spring 66
tending to push the pulley flange 64 and the mount 65
apart.

Pulley flange 64 has an integral outer internally
threaded collar 67 into which is screwed an externally
threaded collar 68 of an additional flange 69. The
mount 65 carries four radial shafts 70 on which are slid-
ably mounted weights 71 urged inwardly by springs 72
on the shafts 70. The weights 71 move within radial
cutouts 73 (FIG. 5) of a plate 74 secured to the mount
65 and have lateral notches 75 engaging the edges of
the cutouts 73 to prevent the weights from rotating on
shafts 70. The weights 71 are formed with cam faces on
either side engageable with and of the same inclination
as the corresponding faces of pulley flange 64 and addi-
tional flange 69 respectively. The inclination of addi-
tional flange 69 with respect to a plane perpendicular
to the shaft 52 is greater than that of pulley flange 64.

A V-belt 76 rides on the expansible pulleys formed
by flange pairs 36-38 and 57-64 respectively. It will be
noted that in the two pulleys the fixed flanges 36 and
57 are on opposite sides of the V-belt 76, to ensure
alignment of the V-belt as the slidable flanges 38 and
64 are displaced.

The enlarged portion 62 of shaft 52 is provided with
a plurality of axial keyways 77 and the interior-of the
hub portion of pulley flange 64 and of the mount 65 are
provided with similar keyways (FIG. 5). Rods 78 are
located in the matched keyways to mount the pulley
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flange 64 and the mount 65 on the shaft portion 62 so

-~ that they are axially slidable thereon but fixed in rota-
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tion therewith.

A ring 79 is mounted through the intermediary of a
ball bearing 80 of the end of mount 65 away from the
weights 71. The ring 79 has on diametrically opposite
sides thereof, radially extending and rigidly connected
therewith an arm 81 and a guide pin 82. The arm 81
and the guide pin 82 extend through helical slide slots
83 and 84 respectively of casing 23, which at this loca-
tion has a tubular form surrounding and coaxial with
the shaft portion 62 and the mount 65.

The arm 81 has a handle 85 at its outer end as well
as a projecting portion 86 with a hole therethrough
containing a pin 87 which has a knob 88 at its outer end
and carries a compression coil spring 89 pressing
against an enlarged head 90 of pin 87 to urge said pin
87 towards the casing 23. The head 90 is engageable
with a recess in the wall of casing 23 adjacent the slide
slot 83 for the arm 81.

It is known that in a planetary gear train such as the
one illustrated, the speed S of the sun gear 28, I of the
internal gear 24 and C of the carrier 25 are related in
the following way:

I=C(T/Ts+ 1)~ S/TYTs+ 1

wherein T, and T are the tooth counts. of the internal
gear 24 and sun gear 28 respectively.
For I =0 it is necessary that

S =C(T,/Ts+ 1)

IfS <C(T)/Tg+ 1), thenl >0,

while if § > C(T,/Ts + 1), then I < 0, meaning that
the internal gear 24 rotates in the opposite direc-
tion.

It will be appreciated from the foregoing relation-
ships that the transmission ratio can be set at neutral or
continuously varied either in forward or reverse simply
by varying the speed of the sun gear 28. As the sun gear
speed goes from a low to a high value, the transmission
ratio of input to output continuously decreases, goes
through a neutral point and then continuously in-
creases in reverse.

Bearing these facts in mind, the transmission accord-
ing to the first embodiment of the invention operates as
follows: input shaft 20 drives carrier 25 causing planet
gears 27 to perform planetary motion at a speed con-
stant for any given engine throttle opening. At the same
time input shaft 20 drives pulley 57-64 through
sprocket wheel 47, chain 49, sprocket wheel 50 and
shaft 52-62. Pulley 57-64 drives pulley 36-38 and con-
sequently sun gear 28 through V-belt 76.

The speed of sun gear 28 and consequently the set-
ting and ratio of the transmission are thus controlled by
the ratio of the pulleys 57-64 and 36-38, When the pul-
ley flanges 57 and 64 are close together, the V-belt 76
rides at a radially outward position as in FIG. 4, pro-
ducing high speed rotation of the sun gear 28 causing
the output shaft 21 to run in reverse. When the pulley
flanges 57 and 64 are far apart, the V-belt 76 rides
close to the center as in FIG. 2, producing low speed
rotation of the sun gear 28 causing the output shaft 21
to run in forward speed. At an intermediate position of
the V-belt 76, an intermediate speed of the sun gear 28
is obtained, causing the output shaft 21 to come to a
standstill in what is termed dynamic neutral.
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Pulley flanges 36 and 38 adjust automatically to give
or take the slack in the V-belt produced by changes in
the distance between pulley flanges 57 and 64 and also
control to a certain extent said changes through the

agency of torque responsive members 40—41 and spring .

44 in known manner.

The spacing of pulley flanges 57 and 64 is controlled
jointly by the action of weights 71 and by the axial posi-
tion of mount 65. The latter is manually set by the oper-
ator working arm 81 with the handle 85. The arm 81
is rotated with respect to the tubular portion of casing
23 and the helical inclination of slide slots 83 and 84
causes axial movement of ring 79 and consequently of
mount 65. The operator can thus select reverse, neutral
and one or more forward speed settings. In neutral, the
head 90 engages a recess to block the arm 81.

Weights 71 are driven outward to a greater or lesser
extent according to engine speed, and depending on
the selected setting, they engage either the back of
flange 64 to contract pulley 57-64 as in FIG. 4 or addi-
tional flange 69 to expand pulley 5§7-64 as in FIG. 2. In
the first case, the action of weights 71 is counteracted
by spring 61, while in the second case it is counteracted
by spring 66.

The embodiment shown in FIGS. 7 and 8 is similar to
that of FIG. 1 with the exception that the shafts 70" on
which are mounted the weights 71’ are inclined to the
perpendicular and that the washer 60’ and spring 61’
abut against a key 91 rather than against the end of an
enlarged portion of shaft 52'.

Referring to FIG. 6, the embodiment shown therein
comprises an input shaft 100 journalled in a spaced pair
of ball bearings 101 and 102 mounted on the transmis-
sion casing 103. Shaft 100 carries rigid therewith a
sprocket wheel 104, a torque responsive element 105
and a pulley flange 106 and slidable thereon a matching
torque responsive element 107 secured to a second pul-
ley flange 108.

A chain 109 connects sprocket wheel 104 to another
sprocket wheel 110 journalled by a ball bearing 111 to
an auxiliary shaft 112 which has secured thereon a sun
gear 113, Sprocket wheel 110 constitutes a carrier for
a plurality of planet gears 114 meshing with sun gear
113 and journalled on shafts 115 secured to the
sprocket wheels 110 and to a carrier plate 116, also
journalled on shaft 112 by a ball bearing 117.

An internal gear 118 meshes with planet gears 114
and is integral with an output shaft 119 journalled in a
ball bearing 120 mounted on the casing 103. The inte-
rior of shaft 119 has mounted in it a ball bearing 121
in which is journalled one end of auxiliary shaft 112,
The other end of the shaft 112 is journalled in a ball
bearing 122 mounted on a transmission casing portion
123. Intermediate its ends the shaft 112 is further jour-
nalled in a ball bearing 124 mounted on the transmis-
sion casing 103.

The auxiliary shaft 112 has rigidly mounted thereon
a pulley flange 125 as well as an axially slidable but ro-
tationally fixed pulley flange 126 which engages a key-
way 127 in the shaft. Also, axially slidable but rotation-
ally fixed on the shaft 112 by means of the same key-
way 127 is a mount 128 with a plurality of radially slid-
able weights 129 engageable with the back of pulley
flange 126 and with an additional flange 130 rigid with
the shaft 112, This shaft further carries rigid therewith

a flywheel 131 and a sleeve 132 which abuts a number -

of fingers 133 rigid with the slidable pulley flange 126
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and passing through holes in the fixed pulley flange
125. Sleeve 132, which is slidable and rotatable with on
shaft 112, carries a ring 134 journalled thereon by a
ball bearing 13S. The ring 134 has rigid therewith an
arm 136 and a guide pin 137 slidable in helical slide
slots 138 and 139 on opposite sides of a tubular casing
portion 140.

Arm 136 has a bent portion 141 in which is slidably
mounted a pin 142 having a knob 143 at its outer end
and a flange 144 near its inner end. A compression coil
spring 145 surrounds pin 142 and urges against the
flange 144 and against arm portion 141 to force the pin
142 towards the casing portion 140 and into engage-
ment with a recess 146 in said casing portion, adjacent
slot 139,

A compression coil spring 147 is located between the
fixed pulley flange 125 and the slidable pulley flange
126 to urge the flanges away from each other. A V-belt
148 rides on pulleys 106-108 and 125-126.

As in the first embodiment, the speed of sun gear 113
is jointly controlled by the setting of arm 136 and by
the action of weights 129. The setting of arm 136 and
consequently of sleeve 132 determines the minimum
spacing between pulley flanges 125 and 126, while
wider spacings are produced by the weights 129 being
driven by engine speed to a greater or lesser distance
from the center according to engine speed. Return of
the weights to the center is produced by the spring 147 -
pressing against the pulley flange 126. As in the first
embodiment, the torque responsive elements 105-107
give or take up slack from the V-belt 148 and control,
in accordance with the load, the spacing of pulley
flanges 125, 126. The flywheel 131 produces quicker
starts by adding its inertia to the slowing down of the
sun gear speed.

In the embodiment of FIGS. 9-12, an input shaft 150
is connected by a centrifugal clutch 151 to a shaft ex-
tension 152 journalled in transmission casing 153 by a
pair of ball bearings 154 and 155. Two sprocket wheels
156 and 157, of different size, are separately journalled
on shaft extension 152,

The larger sprocket wheel 156 is rigidly connected to
the drum 158 of a centrifugal clutch, shown in FIG.
10-12, which comprises in the interior of the drum 158
a hub 159 keyed to shaft 152 and a pair of weighted
shoes 160 connected to the hub by two pairs of parallel
links 161 pivoted both to the hub by two pairs of paral-
lel links 161 pivoted both to the hub and to the shoes
by shafts 162 and 163 respectively. An endless coil
spring 164 is wrapped around the shoes 160 and lies in
grooves 163 in the shoe faces; the spring 164 urges the
shoes 160 into central disengaged position. The hub
159 further comprises opposite stops 166 to limit the
pivotal movement of links 161, as indicated in FIG. 11.
Shafts 162 are squared at both ends and the links 161
are carried on the squared portions together with ellip-
tical cams 167 which are surrounded by circular leaf
springs 168 on either side of hub 159. The effect of
cams 167 and leaf springs 168 is to produce declutch-
ing at a lower speed than that at which clutching oc-
curs.

The smaller sprocket wheel 157 is rigidly connected
with the rim 169 of a unidirectional clutch illustrated
in FIG. 13 and comprising in the interior thereof a hub
170 keyed to shaft 152. The interior of rim 169 is pro-
vided with recesses having outer walls 171 of shallow
inclination and lateral walls 172 of steeper inclination
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and containing balls 173 which are urged by. springs
174, pressing against lateral walls 172, into the wedge-
shaped space defined by outer walls 171 and hub 170.
The effect is that when the hub 170 rotates in counter-
clockwise direction with reference to FIG. 13, balls 173
get wedged in the recesses and rim 169 is driven by the
hub 170; yet the rim 169 can override the hub and ro-
tate freely at a higher speed than the same.

Sprocket wheels 156 and 157 are connected by
chains 175 and 176 respectively to a pair of identical
size sprocket wheels 177 secured to a carrier 178 jour-
nalled to an auxiliary shaft 179 and having planet gears
- 180 mounted thereon. A sun gear 181 is rigidly
mounted on the auxiliary shaft 179 and meshes with
planet gears 180. The latter mesh in turn with an inter-
nal gear 182 rigid with an output shaft 183 which is
journalled to the transmission casing 153 by a bearing
184. Auxiliary shaft 179 is journalled in a bearing 185

8

second, and third gear means to rotate the same, a con-
tinuously variable V-belt drive operatively connected
between said input shaft and another one of said first,
second, and third gear means and including one expan-
sible pulley operatively connected to said input shaft,
another expansible pulley connected to said another
one of said first, second, and third gear means, and a
V-belt running on said pulleys, each of said expansible
pulleys.comprises a pair of flanges, one flange of each
respective pulley on opposite sides of said V-belt being
axially displaceable, the other flange of each respective
pulley on opposite sides of said V-belt being axially
fixed, an output shaft connected to the last one of said
first, second and third gear means, centrifugal control
means connected to said one axially displaceable flange
of said one expansible pulley and to said input shaft and

" responsive to the rotational speed of the latter to con-

mounted to the interior of internal gear 182 and in.a .

bearing 186 mounted in the transmission casing 153.
The transmission further comprises an expansible
pulley V-belt arrangement with centrifugal control and
manual selection similar to the one illustrated in FIG.
6, which differs therefrom only in that the flywheel 131
is omitted and knob 143 is replaced by a release lever

187. The description of the above-mentioned arrange-

ment need therefore not be repeated.

The combination of the centrifugal clutch 158-168
and unidirectional clutch 169-174 operates as follows.
At low engine speed. with centrifugal clutch in de-
clutched  condition, shaft 152 drives carrier 178
* through hub 170, balls 173, rim 169, sprocket wheel
157, chain 176 and sprocket wheel 177 at a relatively
lower rate of speed. As the engine speed increases, the
shoes 160 engage the drum 158 of the centrifugal
clutch, so that shaft 152 drives.carrier 178 through
sprocket wheel 156, chain 175 and the other sprocket
wheel 177 at a relatively higher rate of speed, while the
rim 169, which is driven through chain 176 at a higher
speed than hub 170, overrides the same. The arrange-
ment thus automatically provides a double speed range
depending on engine speed. The described cam and
spring arrangement 167-168 maintains the higher
range as engine speed drops, to compensate for the as-
sistance derived from inertia.

Although throughout the specification the input shaft
has been described as being connected to the carrier,
the output shaft connected to the internal gear and the
continuously variable driving means connected to the
sun gear, it is obvious that these connections could be
changed, namely that the input shaft could be con-
nected to anyone of the carrier, the internal gear and
the sun gear, and that the same applies to the output
shaft and that the continuously variable driving means
can be connected to the remaining one of the three
above-mentioned elements of the planetary gear train.

Also, as in applicant’s U.S. Pat. No. 3,641,843 of
Feb. 15, 1972, it is not essential that a planetary gear
train be used; but the same invention applies to using
any type of differential gear train.

What I claim is: ’

1. A continuously variable automatic transmission
comprising an input shaft, a differential gear train hav-
ing first gear means, second gear means, and third gear
means, a proportional speed drive operatively con-
nected. between said input shaft and one of said first,
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tinuously vary the speed ratio of said continuously vari-
able V-belt drive as a function of said rotational speed,
resilient means between said flanges of said one pulley
urging the flanges thereof apart, and torque responsive
cam means connected to the displaceable flange of said
another pulley urging said flanges towards each other,
said centrifugal control means comprising a plurality of
weights in cam relation with the side of said displace-
able flange of said one pulley opposite said V-belt, and
a mount radially slidably mounting said weights.

2. A continuously variable automatic transmission
according to claim 1, further including manual control
means, connected to said mount, the latter being axi-
ally slidable with respect to said displaceable flange of
said one pulley and axially shiftable by actuation of said
manual control means, whereby to select ranges of
speed ratios.

3. A continuously variable automatic transmission
according to claim 2, wherein said differential gear
train is a planetary gear train, said first gear means is
a sun gear, constituting said another one of said gear
means, said second gear means is a carrier constituting
said one of said gear means and carrying a plurality of
planet gears meshing with said sun gear, said third gear
means is an internal gear constituting said last one of
said gear means and meshing with said planet gears,
said manual selector ‘means is constructed and ar-
ranged to set said V-belt drive to drive said sun gear at
a speed equal to the speed of said carrier multiplied by
the sum of the gear tooth ratio of said internal gear to
said sun gear plus one, where upon said internal gear
is at a standstill and the transmission is in neutral set-
ting, and to drive said sun gear at decreased speeds de-
termining a forward drive setting and at increased
speeds determining a reverse drive setting. '

4. A continuously vsriable automatic transmission ac-
cording to claim 1, wherein said differential gear train
is a planetary gear train having a sun gear, a carrier
with a plurality of planet gears meshing with said sun
gear and an internal gear meshing with said planet
gears, a first and a second sprocket wheels are con-
nected to said planet carrier for rotation therewith, a
unidirectional clutch and a centrifugal clutch are
mounted on said input shaft, a third sprocket wheel is
connected to said unidirectional clutch, a fourth
sprocket wheel is connected to said centrifugal clutch,
a first chain connects said first sprocket wheel to said
third sprocket wheel, a second chain connects said sec-
ond sprocket wheel to said fourth sprocket wheel, and
the transmission ratio of said third sprocket wheel to
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said first sprocket wheel is smaller than the transmis-
sion ratio of said fourth sprocket wheel to said second
sprocket.

5. A continuously variable automatic transmission
according to claim 2, wherein said manual selector
means comprises a sleeve rotatable together with said
displaceable flange of said one pulley and axially slid-
able with respect to both flanges of the latter, means
associated with said sleeve and engageable with said
displaceable flange of said one pulley to displace the
same axially, a ring rotatably mounted and axially fixed
on said sleeve, and an arm connected to said ring to dis-
place said sleeve.

6. A continuously variable automatic transmission
according to claim 5, wherein said transmission com-
prises a fixed casing having one helical slide slot for
said arm causing axial movement of said ring and said
sleeve when said arm is moved along said one slide slot.

7. A continuously variable automatic transmission
according to claim 6, wherein said arm is rigidly con-
nected to said ring, the latter comprises a guide pin rig-
idly connected thereto opposite said arm, and said
fixed casing has another helical slide slot for said pin
opposite and of the same inclination as said one slide
slot.

8. A continuously variable automatic transmission
according to claim 7, wherein said manual selector
means further comprises a lock operatively connected
between said arm and said casing to lock said arm in
neutral setting position.

9. A continuously variable automatic transmission
according to claim 8, wherein said lock comprises a pin
slidably mounted on said arm, a recess in said casing
adjacent said another slide slot to receive said pin, a
spring urging said pin in engagement with said recess
and a handle connected to said pin to move said pin out
of engagement with said recess.

10. A continuously variable automatic transmission
according to claim 9, wherein said sleeve and said
mount are constituted by a single element located on
the same side of said displaceable flange of said one
pull as said sleeve, and an additional flange is secured
to said displaceable flange of said one pulley and forms
therewith an enclosure for said centrifugal weights and
the latter are constructed and arranged in camming re-
lationship with said additional flange and constitutes
means to axially displace said displaceable flange of
said one pulley. '

11. A continuously variable automatic transmission
according to claim 10, wherein ‘said weights are
mounted on said mount for partly axially inclined radial
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sliding movement.

12. A continuously variable automatic transmission
according to claim 9, wherein said sleeve is located on
the side of said fixed flange of said one pulley opposite
said displaceable flange thereof and is operatively con-
nected thereto by a plurality of fingers traversing said
fixed flange of said one pulley.

13. A continuously variable automatic transmission
according to claim 12, wherein said fingers are secured
to said displaceable flange of said one pulley and butt
against said sleeve.

14. A continuously variable automatic transmission
according to claim 13, wherein an additional flange is
disposed on the side of said displaceable flange of said
one pulley opposite said fixed flange, and is axially
fixed with respect to the latter, and 'said displaceable
flange of said one pulley and said additional flange en-
close said weights therebetween, in cam relation with
said additional flange.

15. A continuously variable automatic transmission
according to claim 14, further comprising a flywheel

i operatively connected to said sun gear.
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16. A continuously variable automatic transmission
according to claim 4, wherein said two carrier sprocket
wheels are of the same size and said unidirectional
clutch sprocket wheel is smaller than said centrifugal
clutch sprocket wheel.

17. A continuously variable automatic transmission
according to claim 16, wherein said centrifugal clutch
comprises a drum connected to said fourth sprocket
wheel associated therewith, a hub connected to said
input shaft, a pair of opposite weighted plates, parallel
links pivoted to said plates and to said hub, resilient
means interconnecting said plates and urging them for
centering action thereon towards said hub, and cam
and spring means connected to said links and arranged
to resist the centering action of said resilient means on
said plates until the input shaft speed falls to a value
lower than that required to move said clutch plates into
engagement with said drum.

18. A continuously variable automatic transmission
according to claim 1, further including a centrifugal
clutch connected to said input shaft and arranged to ac-
celerate the latter.

19. A continuously variable automatic transmission
according to claim 1, further including a centrifugal
clutch and a unidirectional clutch mounted onto said
input shaft to be driven by the latter, and each having
an output means and connected to said planet carrier
and constructed and arranged to independently drive

the latter.
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