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Description

[0001] The present invention relates to a starter/gen-
erator for a motor vehicle, which comprises an integral
combination of a starter and a generator for an internal
combustion engine mounted on a motor vehicle, and
more particularly to a starter/generator directly connect-
ed to the crankshaft of an internal combustion engine.
[0002] As described in Japanese laid-open patent
publication No. 10-148142, a starter/generator appara-
tus used with a conventional internal combustion engine
(hereinafter referred to as "engine") has a starter coil
and a generator coil which are mounted on the stator of
a motor. When the engine is to be started, electric en-
ergy is supplied from a battery to the starter coil via a
brush mechanism to operate the motor as a starter for
thereby rotating a crankshaft directly coupled to the rotor
to start the engine.
[0003] The motor has commutator segments held in
contact with the brush mechanism through a governor
mechanism. When the rotational speed of the engine
increases until the rotor reaches a predetermined rota-
tional speed after the engine has started to operate, the
governor mechanism operates under centrifugal forces
to bring the commutator segments out of contact with
the brush mechanism. Subsequently, the motor func-
tions as a generator, and electromotive forces generat-
ed across the generator coil are supplied to electric
loads and the battery.
[0004] In the conventional starter/generator, a space
needs to be provided in the axial direction of the crank-
shaft for installing the governor mechanism and the
brush mechanism, resulting in a corresponding increase
in the length of the crankshaft. If four-cycle engines hav-
ing a camshaft disposed in a cylinder head include a
mechanism on the crankshaft for actuating the cam-
shaft, then the length of the crankshaft also needs to be
large because of such a mechanism. The length of the
crankshaft is also necessarily be large if an automatic
transmission mechanism is mounted on an end of the
crankshaft. Therefore, if the starter/generator is incor-
porated in a motor vehicle powered by a four-cycle en-
gine and an automatic transmission mechanism is
mounted on an end of the crankshaft, then the crank-
shaft of the engine is increased in length.
[0005] If the governor mechanism, the brush mecha-
nism, the camshaft actuating mechanism, and the au-
tomatic transmission mechanism are positioned closely
to each other in order to reduce the length of the crank-
shaft, then a space for an angular sensor for detecting
the angular displacement of the crankshaft cannot be
provided on the crankshaft.
[0006] EP-A-0 619 427 discloses a starter/generator
for a motor vehicle connected to an end of a crankshaft
of a four-cycle engine opposite to an end facing a gear-
box, comprising a brushless motor connected to an op-
posite end of said crankshaft and control means for con-
trolling starting of the engine and electric generation with

said brushless motor, said brushless motor having a sta-
tor disposed around a rotor thereof, said rotor being of
the inner rotor magnet type with a plurality of permanent
magnets disposed on an outer circumferential surface
thereof.
[0007] It is an object of the present invention to solve
the above conventional problems and provide a starter/
generator which can be disposed on an end of a crank-
shaft without increasing the length of the crankshaft.
[0008] To achieve the above object, there is provided
in accordance with the present invention a starter/gen-
erator for a motor vehicle in accordance with claim 1.
[0009] The starter/generator is incorporated in a
swing unit having a continuously variable transmission
unit and a centrifugal clutch connected to an end of a
crankshaft of a four-cycle engine. A brushless motor
connected to an opposite end of said crankshaft and
control means for controlling starting of the engine and
electric generation with said brushless motor.
[0010] According to the above features of the present
invention, since the starter/generator can be construct-
ed as a single brushless motor, no governor mechanism
and no brush mechanism are required, and an axial area
(length) taken up by the starter/generator on the crank-
shaft can be reduced. Consequently, even if the starter/
generator is directly connected to the crankshaft, since
any axial extension from the crankshaft is suppressed,
the width and weight of the motor vehicle can be re-
duced.
[0011] The present invention offers the following ad-
vantages:

(1) Inasmuch as the brushless motor is used as the
generator motor of the starter/generator, and no
brush mechanism and no governor mechanism are
included, the entire length of the crankshaft can be
reduced to a value smaller than the crankshaft of
the conventional arrangement, and hence the width
of the motor vehicle at the crankshaft and the weight
of the motor vehicle can be reduced.
(2) The detected data from the rotor sensor which
detects the rotor position of the brushless motor is
also used to determine the crankshaft angle. Con-
sequently, no crank sensor is required for detecting
the crankshaft angle, and the length of the crank-
shaft can further be reduced.

[0012] The present invention will hereinafter be de-
scribed in detail with reference to the drawings.

Fig. 1 is a cross-sectional view of a starter/generator
according to an embodiment of the present in-
vention.

Fig. 2 is a fragmentary cross-sectional view of the
starter/generator in a swing unit and surround-
ing components.

Fig. 3 is a fragmentary cross-sectional view of an en-
gine of the swing unit near a cylinder head
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thereof.
Fig. 4 is a fragmentary cross-sectional view of an au-

tomatic transmission (drive unit) of the swing
unit.

Fig. 5 is a fragmentary cross-sectional view of the
automatic transmission (driven unit) of the
swing unit.

Fig. 6 is a side elevational view of a motorcycle in-
corporating the starter/generator according to
the embodiment of the present invention.

Fig. 7 is a block diagram of a control system of the
starter/generator according to the embodi-
ment of the present invention.

[0013] FIG. 6 is a side elevational view of a motorcycle
which incorporates a starter/generator according to an
embodiment of the present invention. A front motorcycle
portion 2 and a rear motorcycle portion 3 are intercon-
nected by a low floor portion 4, and a motorcycle frame
including a down tube 6 and a main pipe 7 makes up a
motorcycle framework. A fuel tank and a storage box
(both not shown) are supported on the main pipe 7, and
a seat 8 is disposed above the fuel tank and the storage
box. The seat 8 may double as the lid of a luggage box
disposed therebelow. The luggage box can be opened
and closed by a hinge mechanism disposed in a region
FR in a front portion of the seat 8.
[0014] In the front motorcycle portion 2, a steering
head 5 is mounted on the down tube 6. A front fork 12A
is rotatably supported by the steering head 5 and has
an upper end to which a handle 11A is attached and a
lower end on which a front wheel 13A is rotatably mount-
ed. The handle 11A has an upper portion covered with
a handle cover 33 which doubles as an instrumental
panel.
[0015] A link (hanger) 37 is angularly movably sup-
ported on an intermediate portion of the main pipe 7. A
swing unit 17 is swingably connected to and supported
on the main pipe 7 by the hanger 37. The swing unit 17
includes a single-cylinder four-cycle engine 200 mount-
ed in a front portion thereof, and a belt-type continuously
variable transmission 35 extending rearwardly from the
engine 200. A rear wheel 21 is rotatably supported by a
speed reducer mechanism 38 which is connected to a
rear portion of the continuously variable transmission 35
by a centrifugal clutch. A rear cushion 22 is interposed
between an upper end of the speed reducer mechanism
38 and an upper bent portion of the main pipe 7. The
engine 200 has a cylinder head 32 from which there ex-
tends an intake pipe 23 connected to the front portion
of the swing unit 17. The intake pipe 23 is combined with
a carburetor 24 and an air cleaner 25 connected to the
carburetor 24.
[0016] The belt-type continuously variable transmis-
sion 35 has a transmission case cover 36 from which a
kick shaft 27 projects. A kick arm 28 has a proximal end
fixed to the kick shaft 27 and a distal end connected to
a kick pedal 29. The swing unit 17 has a swing unit case

31 with a pivot shaft 18 mounted on a lower portion
thereof, and a main stand 26 is pivotally connected to
the pivot shaft 18. When the motorcycle is parked, the
main stand 26 is brought into an erected position, as
indicated by the chain lines.
[0017] FIG. 1 is a cross-sectional view of the swing
unit 17, showing a cross-sectional structure taken along
line A - A of FIG. 6. As described in detail later on with
reference to FIGS. 2 through 5, the swing unit 17 in-
cludes the engine 200 positioned in a front portion there-
of, a starter/generator 100 according to the present in-
vention which is connected to an end of a crankshaft 12,
and a drive unit 300 and a driven unit 400 of the auto-
matic transmission which is connected to the other end
of the crankshaft 12.
[0018] FIG. 2 is a fragmentary cross-sectional view
showing structural details of the starter/generator 100
and a crankshaft assembly. The crankshaft 12 is rotat-
ably supported in the swing unit case 31 by main bear-
ings 10, 11, and connecting rods 14 are connected to
the crankshaft 12 by crank pins 13. The starter/genera-
tor 100 comprises a brushless motor 44, as a main com-
ponent thereof, which has an inner rotor 15 mounted on
an end of the crankshaft 12 which extends out of a crank
chamber 9. The inner rotor 15 and a flange member 39
are fastened to the end of the crankshaft 12 by a bolt 20.
[0019] Permanent magnets 19 are fitted over an outer
circumferential surface of the inner rotor 15. The perma-
nent magnets 19 are made of a neodymium-iron-boron
system. There are six permanent magnets 19 that are
disposed at equal angular intervals around the crank-
shaft 12. The brushless motor 44 has an outer stator 47
disposed around the inner rotor 15 and having a stator
core 48 fixed to the swing unit case 31. The stator core
48 has a yoke 49a around which a generator coil 50 and
a starter coil 51 are wound.
[0020] A radiator fan 57 is mounted on the flange
member 39, and a radiator 58 is disposed in facing re-
lationship to the radiator fan 57. A sprocket 59 is fixedly
mounted on the crankshaft 12 between the inner rotor
15 and the main bearing 11. A chain 60 is trained around
the sprocket 59 for transmitting power for driving a cam-
shaft (not shown) from the crankshaft 12. The sprocket
59 is integrally formed with a gear 61 which serves to
transmit power to a pump for circulating a lubricating oil.
[0021] The swing unit case 31 includes an end 31a
having an inner surface to which a base plate 55 is fas-
tened perpendicularly to the crankshaft 12 by a screw
41. A rotor sensor 56 for detecting the permanent mag-
nets 19 mounted on the outer circumferential surface of
the inner rotor 15 is mounted on an inner surface of the
base plate 55. The rotor sensor 56 comprises a plurality
of (three in this embodiment) Hall devices arranged at
spaced intervals in an arcuate pattern coaxially with the
inner rotor 15, as described later with reference to FIG.
7.
[0022] FIG. 3 is a fragmentary cross-sectional view
showing structural details of the cylinder head of the en-
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gine 200. Each of pistons 63 disposed in respective cyl-
inders 62 is connected to a small end of one of the con-
nection rods 14 by a piston pin 64. An ignition plug 63
is threaded into the cylinder head 32 and has an elec-
trode assembly exposed in a combustion chamber de-
fined between the head of the piston 63 and the cylinder
head 32. The cylinder 62 is surrounded by a water jacket
66.
[0023] A camshaft 69 rotatably supported by bearings
67, 68 is disposed in the cylinder head 32 above the
cylinder 62. An attachment 70 is fitted over the camshaft
69, and a cam sprocket 72 and a reactor 72a for gener-
ating cam pulses in connection with a cam sensor 155
are fixed together to the attachment 70 by a bolt 71. A
chain 60 is trained around the cam sprocket 72 for trans-
mitting the rotation of the sprocket 59 (see FIG. 1), i.e.,
the rotation of the crankshaft 12, to the camshaft 69.
[0024] A rocker arm 73 is disposed on the camshaft
69 for swinging movement depending on the cam profile
of the camshaft 69 upon rotation of the camshaft 69. The
camshaft 69 has exhaust and intake cams integrally
formed therewith. A decompression cam 98 engaging
the camshaft 69 only in reversely rotatable relationship
thereto is disposed adjacent to the exhaust and intake
cams. When the camshaft 69 is reversed, the decom-
pression cam 98 is angularly moved to a position pro-
jecting beyond the outer profile of the exhaust cam ac-
cording to the rotation of the camshaft 69.
[0025] Therefore, when the camshaft 69 is rotated in
a normal direction, an exhaust valve 96 can be slightly
lifted to reduce the load in a compression stroke of the
engine. Since a torque required to start to rotate the
crankshaft can thus be reduced, the starter for the four-
cycle engine can be reduced in size. As a result, the
crank assembly can be made compact, and the bank
angle can be increased. When the camshaft 69 is rotat-
ed in the normal direction for a while, the decompression
cam 98 returns to a position within the outer profile of
the exhaust cam.
[0026] The cylinder head 32 has a pump chamber 76
defined therein which is surrounded by a water pump
base 74 and a water pump housing 75. A pump shaft 78
having an impeller 77 is disposed in the pump chamber
76. The pump shaft 78 is fitted in an end of the camshaft
69, and rotatably supported by a bearing 79. The pump
shaft 78 is driven by forces obtained from a pin 80 en-
gaging in a central portion of the cam sprocket 72.
[0027] An air reed valve 94 is mounted in the head
cover 81. When a negative pressure is developed in the
exhaust pipe, the air reed valve 94 draws air to improve
the emission of the engine. Seal members are disposed
in positions around the pump chamber 76. These seal
members will not be described in detail below.
[0028] FIGS. 4 and 5 are cross-sectional views of the
automatic transmission which transmits the rotation of
the engine 200 at various speed reduction ratios. FIG.
4 shows the drive unit of the automatic transmission,
and FIG. 5 shows the driven unit of the automatic trans-

mission.
[0029] In FIG. 4, a pulley 83 with a V-belt 82 trained
therearound is mounted on an end of the crankshaft 12
opposite to the end thereof on which the inner rotor 15
of the starter/generator 100 is mounted. The pulley 83
comprises a fixed pulley cone 83a fixed to the crankshaft
12 against rotation and axial movement, and a movable
pulley cone 83b axially slidable with respect to the
crankshaft 12.
[0030] A holder plate 84 is positioned behind the mov-
able pulley cone 83b, i.e., behind its surface which is
not held in contact with the V-belt 82. The holder plate
84 is mounted for rotation with the crankshaft 12, but is
limited against rotation and axial movement with respect
to the crankshaft 12. A space surrounded by the holder
plate 84 and the movable pulley cone 83b serves as a
pocket which accommodates a roller 85 as a governor
weight.
[0031] A clutch mechanism for transmitting power to
the rear wheel 21 is constructed as follows: In FIG. 5,
the clutch has a main shaft 125 supported by a bearing
127 fitted in a case 126 and a bearing 129 fitted in a
gear box 128. A pulley 132 has a fixed pulley cone 132a
supported on the main shaft 125 by bearings 130, 131.
A cup-shaped clutch plate 134 is fixed to an end of the
main shaft 125 by a nut 133.
[0032] The pulley 132 has a movable pulley cone
132b mounted on a sleeve 135 of the fixed pulley cone
132a for sliding movement in the longitudinal direction
of the main shaft 125. The movable pulley cone 132b
engages a disk 136 for rotation therewith around the
main shaft 125. A compression coil spring 137 is dis-
posed between the disk 136 and the movable pulley
cone 132b for producing repulsive forces in a direction
to space the disk 136 and the movable pulley cone 132b
from each other. A shoe 139 slidably supported by a pin
138 is mounted on the disk 136. When the rotational
speed of the disk 136 increases, the shoe 139 swing
radially outwardly into contact with an inner circumfer-
ential surface of the clutch plate 134 under centrifugal
forces. A spring 140 is provided to bring the shoe 139
into contact with the clutch plate 134 when the disk 136
reaches a predetermined rotational speed.
[0033] A pinion 141 is fixed to the main shaft 125 and
held in mesh with a gear 143 fixed to an idle shaft 142.
A pinion 144 is fixed to the idle shaft 142 and held in
mesh with a gear 146 on an output shaft 145. The rear
wheel 21 comprises a rim 21a and a tire 21b fitted
around the rim 21a, the rim 21a being fixed to the output
shaft 145.
[0034] When the rotational speed of the engine is min-
imum, the roller 85 is in the solid-line position shown in
FIG. 4, and the V-belt 82 is trained around a minimum-
diameter portion of the pulley 83. The movable pulley
cone 132b of the pulley 132 is displaced to the solid-line
position shown in FIG. 5 under the bias of the compres-
sion coil spring 137, with the V-belt 82 being trained
around a maximum-diameter portion of the pulley 132.
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At this time, since the main shaft 125 of the centrifugal
clutch is rotated at a minimum rotational speed, the cen-
trifugal forces applied to the disk 136 are minimum, and
the shoe 139 is retracted inwardly out of contact with the
clutch plate 134 by the spring 140. Therefore, the rota-
tion of the engine is not transmitted to the main shaft
125, and the rear wheel 21 is not rotated.
[0035] When the rotational speed of the engine be-
comes higher, the roller 85 is displaced outwardly under
centrifugal forces. The roller 85 is in the chain-line po-
sition shown in FIG. 4 when the rotational speed of the
engine is maximum. As the roller 85 is displaced out-
wardly, the movable pulley cone 83b is pushed toward
the fixed pulley cone 83a, displacing the V-belt 82 to-
ward a maximum-diameter portion of the pulley 83. In
the centrifugal clutch, the movable pulley cone 132b is
displaced against the bias of the compression coil spring
137, displacing the V-belt 82 toward a minimum-diame-
ter portion of the pulley 132. Therefore, the centrifugal
forces applied to the disk 136 are increased, causing
the shoe 139 to move outwardly into contact with the
clutch plate 134 against the bias of the spring 140. As
a result, the rotation of the engine is transmitted to the
main shaft 125, and then via the gear train to the rear
wheel 21. Therefore, depending on the rotational speed
of the engine, the diameters of the V-belt 82 around the
pulley 83 on the crankshaft 12 and the pulley 132 of the
centrifugal clutch are varied to change the speed reduc-
tion ratios.
[0036] As described above, when the engine is to
start, the starter coil 51 is energized. According to the
present embodiment, a kick starter is also employed to
start the engine 200 by a kicking action. The kick starter
will be described below with reference to FIG. 4. A driven
dog gear 86 for starting a kicking action is fixed to a rear
surface of the fixed pulley cone 83a. A support shaft 88
having a helical gear 87 is rotatably supported on the
transmission case cover 36. A cap 89 is fixed to an end
of the support shaft 88 and has a drive dog gear 90 on
its end for meshing engagement with the driven dog
gear 86.
[0037] A kick shaft 27 is rotatably supported on the
transmission case cover 36, and a sector helical gear
91 held in mesh with the helical gear 87 is welded to the
kick shaft 27. The kick shaft 27 has an end projecting
out of the transmission case cover 36 and having splines
that engage splines on the kick arm 28 (see FIG. 6). Ref-
erence numerals 92, 93 denote return springs.
[0038] When the kick pedal 29 is depressed, the kick
shaft 27 and the sector helical gear 91 are turned
against the bias of the return spring 93. The helical gear
88 and the sector helical gear 91 have their helixes ori-
ented such that when the sector helical gear 91 is rotat-
ed by depressing the kick pedal 29, it produces thrust
forces for urging the support shaft 87 toward the pulley
83. Therefore, when the kick pedal 29 is depressed, the
support shaft 87 is displaced toward the pulley 83, bring-
ing the drive dog gear 90 on the end of the cap 89 into

mesh with the driven dog gear 86. As a result, the crank-
shaft 12 is rotated to start the engine 200. When the
engine 200 is started, the forces applied to depress the
kick pedal 29 are weakened, and the sector helical gear
91 is reversed by the return springs 92, 93, whereupon
the drive dog gear 90 is displaced out of mesh with the
driven dog gear 86.
[0039] FIG. 7 is a block diagram of a control system
of the starter/generator 100. Those reference charac-
ters in FIG. 7 which are identical to those described
above represent identical or equivalent parts.
[0040] A control unit 40 includes a DC-to-DC convert-
er 102 for converting an output voltage VBATT of a bat-
tery 42 into a logic voltage VDD and supplying the logic
voltage VDD to a CPU 101, an ignition control device
103 for controlling the supply of electric energy to an
ignition coil 54 to energize the ignition plug 65 at a pre-
determined timing, and a three-phase driver 104 for con-
verting the battery voltage VBATT into three-phase AC
energy and supplying the three-phase AC energy to the
starter coil 51 of the brushless motor 44.
[0041] A throttle sensor 53 detects a throttle opening
8 and supplies the detected throttle opening 8 to the
CPU 101. The rotor sensor 56 comprises three Hall de-
vices 56a, 56b, 56c, for example. The rotor sensor 56
detects the angular position of the inner rotor 15 as the
positions of the six permanent magnets 19 on the outer
circumferential surface of the inner rotor 15, and sup-
plies the detected angular position to the CPU 101. A
regulator 52 regulates electromotive forces induced
across the generator coil 50 depending on the rotation
of the inner rotor 15 into the battery voltage VBATT, and
supplies the battery voltage VBATT to a power supply
line L.
[0042] When the engine starts to operate, the CPU
101 determines the time to energize the starter coil 51
based on the angular position of the inner rotor 15 as
detected by the rotor sensor 56, controls the switching
timing for power FETs of the three-phase driver 104, and
supplies AC power to each of the phases of the starter
coil 51.
[0043] The power FETs of the three-phase driver 104
are controlled by the CPU 101 in a PWM mode, and the
duty ratio of the three-phase driver 104, i.e., the starting
torque of the brushless motor 44, is controlled on the
basis of the throttle opening θ as detected by the throttle
sensor 53.
[0044] When the started engine 200 reaches a prede-
termined rotational speed, the supply of electric energy
from the three-phase driver 104 to the starter coil 51 is
stopped, and the brushless motor 44 is driven by the
engine 200. At this time, electromotive forces depending
on the rotational speed of the crankshaft 12 are gener-
ated across the generator coil 50 of the brushless motor
44. The generated electromotive forces are regulated
by the regulator 52 into the battery voltage VBATT,
which is supplied to electric loads. Any excessive elec-
tric energy from the regulator 52 is stored in the battery
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42.
[0045] According to the above embodiment, as de-
scribed above, since the brushless motor is used as the
generator motor of the starter/generator, and no brush
mechanism and no governor mechanism are included,
the entire length of the crankshaft 12 can be reduced,
and hence the width of the motorcycle which incorpo-
rates the starter/generator can be reduced.
[0046] The detected data from the rotor sensor 56
which detects the rotor position of the brushless motor
44 is also used to determine the crankshaft angle. Con-
sequently, no crank sensor is required for detecting the
crankshaft angle, and the length of the crankshaft 12
can further be reduced.
[0047] The invention provides a starter/generator
which can be disposed on an end of a crankshaft without
increasing the length of the crankshaft.
[0048] To achieve this, a starter/generator includes a
brushless motor 44 having a rotor 15 connected to an
end of a crankshaft 12 and a stator including a starter
coil 51 and a generator coil 50, a start control means (a
three-phase driver 104, a rotor sensor 56, etc.) for con-
verting a battery voltage into AC power and supplying
the AC power to the starter coil 51 of the brushless motor
44, and a generation control means (a regulator 52) for
supplying electromotive forces induced across the gen-
erator coil 50 of the brushless motor 44 to electric loads.

Claims

1. An assembly of a starter/generator for a motor ve-
hicle, incorporated in a swing unit (17) having a con-
tinuously variable transmission unit (35) and a cen-
trifugal clutch (125-140) connected to an end of a
crankshaft (12) of a four-cycle engine, and a swing
unit case (31),
characterized by:

a brushless motor (44) connected to an oppo-
site end of said crankshaft and control means
(40) for controlling starting of the engine and
electric generation with said brushless motor,

wherein said brushless motor (44) has a stator (47)
disposed around a rotor (15) thereof, said rotor be-
ing of the inner rotor magnet type with a plurality of
permanent magnets (19) disposed on an outer cir-
cumferential surface thereof,
a rotor sensor (56) for detecting the magnetism of
the permanent magnets (19) disposed on the outer
circumferential surface of said rotor (15); and
control means (40) for detecting an angular dis-
placement of the rotor based on an output signal
from said rotor sensor (56) and controlling the sup-
ply of electric energy to a starter coil (51) based on
the detected angular displacement,
wherein said rotor sensor (56) is supported by a

base plate (55) fixed to the inside of said swing unit
case (31) so that the rotor sensor (56) is protected
by said swing unit case (31).

2. An assembly of a starter/generator for a motor ve-
hicle according to claim 1, characterized by igni-
tion control means (103) for performing ignition con-
trol of the engine based on the output signal from
said rotor sensor (56).

Patentansprüche

1. Anordnung eines Starter-Generators für ein Kraft-
fahrzeug, die in einer Schwingeinheit (17) einge-
baut ist, die eine stufenlos verstellbare Getriebeein-
heit (35) und eine Zentrifugalkupplung (125-140),
die mit einem Ende einer Kurbelwelle (12) einer
Viertaktmaschine verbunden ist, sowie ein Schwin-
geinheitsgehäuse (31) aufweist, gekennzeichnet
durch:

einen bürstenlosen Motor (44), der mit einem
entgegengesetzten Ende der Kurbelwelle ver-
bunden ist, und ein Steuermittel (40) zum Steu-
ern/Regeln des Startens der Maschine und der
Stromerzeugung mit dem bürstenlosen Motor,

worin der bürstenlose Motor (44) einen Stator (47)
aufweist, der um seinen Rotor (15) herum angeord-
net ist, wobei der Rotor vom Innenrotormagnettyp
mit einer Mehrzahl von Permanentmagneten (19)
ist, die an einer Außenumfangsfläche davon ange-
ordnet sind,
einen Rotorsensor (56) zum Erfassen des Magne-
tismus der Permanentmagnete (19), die an der Au-
ßenumfangsfläche des Rotors (15) angeordnet
sind; und
ein Steuermittel (40) zum Erfassen einer Winkelver-
lagerung des Rotors auf der Basis eines Ausgangs-
signals von dem Rotorsensor (56) und Steuern/Re-
geln der Zufuhr elektrischer Energie zu einer Star-
terwicklung (51) auf der Basis der erfassten Winkel-
verlagerung,
worin der Rotorsensor (56) von einer Basisplatte
(55) getragen ist, die an der Innenseite des Schwin-
geinheitsgehäuses (31) befestigt ist, so dass der
Rotorsensor (56) durch das Schwingeinheitsge-
häuse (31) geschützt wird.

2. Anordnung eines Statorgenerators für ein Kraftfahr-
zeug nach Anspruch 1, gekennzeichnet durch ein
Zündsteuermittel (103) zur Durchführung einer
Zündsteuerung der Maschine auf der Basis des
Ausgangssignals von dem Rotorsensor (56).
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Revendications

1. Ensemble démarreur / générateur pour un véhicule
à moteur, incorporé dans une unité oscillante (17)
ayant une unité de transmission variable de façon
continue (35) et un embrayage centrifuge (125-140)
relié à une extrémité d'un vilebrequin (12) d'un mo-
teur à quatre temps, et carter d'unité oscillante (31),

caractérisé par :

un moteur sans collecteur (44) relié à une ex-
trémité opposée dudit vilebrequin et des
moyens de commande (40) pour commander
le démarrage du moteur à combustion et la pro-
duction électrique avec ledit moteur sans col-
lecteur,

dans lequel ledit moteur sans collecteur (44)
possède un stator (47) disposé autour d'un rotor
(15) de ce dernier, ledit rotor étant un rotor intérieur
du type à aimants avec une pluralité d'aimants per-
manents (19) disposés sur sa surface circonféren-
tielle extérieure,

un capteur de rotor (56) pour détecter le ma-
gnétisme des aimants permanents (19) disposés
sur la surface circonférentielle extérieure dudit rotor
(15) ; et

des moyens de commande (40) pour détecter
un déplacement angulaire du rotor sur la base d'un
signal de sortie provenant dudit capteur de rotor
(56) et pour commander l'alimentation en énergie
électrique d'une bobine de démarreur (51) sur la ba-
se du déplacement angulaire détecté,

dans lequel ledit capteur de rotor (56) est sup-
porté par une embase (55) fixée à l'intérieur dudit
carter d'unité oscillante (31) de sorte que le capteur
de rotor (56) est protégé par ledit carter d'unité os-
cillante (31).

2. Ensemble démarreur / générateur pour un véhicule
à moteur selon la revendication 1, caractérisé par
des moyens de commande d'allumage (103) pour
effectuer la commande d'allumage du moteur à
combustion sur la base du signal de sortie prove-
nant dudit capteur de rotor (56).
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