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B60K6/00 Arrangement or mounting of plural diverse prime—movers for mutual or
common propulsion, e.g. of hybrid propulsion systems comprising electrical and
internal combustion motors.

B60K6/02 Prime—movers comprising electrical and internal combustion motors

B60K6/04 having energy storing means

B60K6/04B characterised by apparatus, components or means specially adapted for hybrid
electric vehicles (HEV)

B60K6/04B2 Combustion engines

B60K6/04B4 Motors or generators

B60K6/04B6 Electrical energy storage means, e.g. batteries, capacitors

B60K6/04B8 ... Fuel cells

B60K6/04B10 Gearings

B60K6/04B10B ..... with gears having orbital motion (e.g. planetary gearing, epicyclic gearing)

B60K6/04B12 Driveline clutches

B60K6/04B12B ..... One—way clutches, freewheel devices

B60K6/04B12D Actuated clutches i.e. clutches engaged or disengaged by electrical, hydraulic
or mechanical actuating means

B60K6/04B14 Assemblies or relative disposition of components

B60K6/04B14B ..... Housings

B60K6/04D ... characterised by the control of a specific element specially adapted for hybrid
electric vehicles (HEV)

B60K6/04D2 Control of combustion engines

B60K6/04D4 Control of motors or generators

B60K6/04D6 Control of electrical energy storing means e.g. controlling battery state of
charge

B60K6/04D8 . . .. Control of fuel cells

B60K6/04D10 .. .. Control of gearings, e.g. controlling the transmission ratio

B60K6/04D12 .. .. Control of driveline clutches

B60K6/04D14 .. .. Control of braking systems, e.g. to blend regenerative and friction braking
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B60K6/04D16 .. .. Control of the auxiliary equipment, e.g. of fuel pumps, air conditioning
compressors or oil pumps
B60K6/04F . .. Characterised by the control method, specially adapted for hybrid electric
vehicles (HEV) and conjointly controlling different elements
B60K6/04H Types of hybrid electric vehicle (HEV)
B60K6/04H2 . ... Series
B60K6/04H4 . parallel
B60K6/04H4B . . ... motor—assist type
B60K6/04H6 . series—parallel
B60K6/04H6C ... .. switching type
B60K6/04H6D .. ... differential gearing distributing type
B60K6/04H6E .. ... electrical distributing type.
B60K6/04T ... with a specific drive or transmission specially adapted for hybrid electric
vehicles
B60K6/04T2 with a plurality of drive axles (e.g. Four—-wheel drive (4WD)
B60K6/04T4 . with a transmission for changing gear ratio
B60K6/04T4C ... .. the transmission being a continuously variable transmission
B60K6/04T4S ..... the transmission being a stepped shift gearing
B60K6/06 by means of a chargeable mechanical accumulator, e.g. flywheel
B60K17/04 characterised by arrangement, location, or kind of gearing (electric
equipment or propulsion of electrically—propelled vehicles B60L) [C9607]
B60K17/04B [N: Transmission unit disposed in on near the vehicle wheel, or
between the differential gear unit and the wheel]
B60K17/04B1 [N: with planetary gearing having orbital motion]
B60K17/356 having fluid or electric motor, for driving one or more wheels
(disposition of motor in, or adjacent to, traction wheel B60K7,/00)
B60K41/00 Conjoint control of drive units; Conjoint control of at least two

sub—units thereof (arrangement of plural diverse prime—movers for mutual

or common propulsion B60K6,/00) [C9607]

Notes

The control of a single sub—unit is classified in the relevant class

for the sub—unit. Where a single sub—unit is controlled by means of

signals or commands from other sub—units the control of this single

sub—unit is classified in the relevant class for this sub—unit. For
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instance, the control of variable—ratio gearing by means of signals from
the engine or [N: from another sub—unit influenced by] the accelerator
is classified in subclass F16H
Conjoint control of drive units, e.g. propulsion units, and

variable—ratio gearing occuring only transiently during ratio shift and
being also characterised by the control of the gearing is classified in
subclass F16H

B60K41/00B [N: Changing foot controls into hand controls, e.g. for invalid
people]

B60K41,/00D [N: Conjoint control of drive units in hybrid vehicles] [N9712]

B60K41,/00D2 [N: the drive units comprising electrical motors and internal
combustion engines] [N9712]

B60K41/00E [N: using electrical means] [N9707]

B60K41/00E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/00H [N: using hydraulic or pneumatic means] [N9707]

B60K41/02 of propulsion unit and clutch

B60K41/02E [N: using electrical means]

B60K41/02E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/02H [N: using hydraulic or pneumatic means] [N9707]

B60K41/04 of propulsion unit and gearing

B60K41/04E [N: using electrical means]

B60K41/04E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/04H [N: using hydraulic or pneumatic means] [N9707]

B60K41/06 the gearing being stepped

B60K41/06E [N: using electrical means]

B60K41/06E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/06H [N: using hydraulic or pneumatic means] [N9707]

B60K41/08 with interruption of the drive

B60K41/08E [N: using electrical means]

B60K41/08E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/08H

[N: using hydraulic or pneumatic means] [N9707]

B60K41/10

without interruption of the drive

145




ECLA B
B60K41/10E [N: using electrical means]
B60K41/10E3 .. ... [N: with analogue circuits, relays and switches] [N9707]
B60K41/10H [N: using hydraulic or pneumatic means] [N9707]
B60K41/12 the gearing being infinitely variable
B60K41/14 of mechanical type
B60K41/14E [N: using electrical means]
B60K41/14E3 ..... [N: with analogue circuits, relays and switches] [N9707]
B60K41/14H [N: using hydraulic or pneumatic means] [N9707]
B60K41/16 of fluid type
B60K41/16E [N: using electrical means] [N9707]
B60K41/16E3 .. ... [N: with analogue circuits, relays and switches] [N9707]
B60K41/16H [N: using hydraulic or pneumatic means] [N9707]
B60K41/18 of electric type, e.g. electromagnetic
B60K41/20 of propulsion unit and brake system
B60K41/20E [N: using electrical means]
B60K41/20E3 [N: with analogue circuits, relays and switches] [N9707]
B60K41/20H [N: using hydraulic or pneumatic means] [N9707]
B60K41/22 of clutch and gearing (control of torque converter lock—up clutches

F16H 61/14)

B60K41/22E [N: using electrical means]
B60K41/22E3 [N: with analogue circuits, relays and switches] [N9707]
B60K41/22H [N: using hydraulic or pneumatic means] [N9707]
B60K41/24 of clutch and brake system
B60K41/24E [N: using electrical means]
B60K41/24E3 [N: with analogue circuits, relays and switches] [N9707]
B60K41/24H [N: using hydraulic or pneumatic means] [N9707]
B60K41/26 of gearing and brake system
B60K41/26E [N: using electrical means]
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B60K41/26E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/26H [N: using hydraulic or pneumatic means] [N9707]

B60K41/28 of three or more sub—units

B60K41/28E [N: using electrical means]

B60K41/28E1 [N: the sub-units being engine, clutch and gearing] [N9604]

B60K41/28E3 [N: with analogue circuits, relays and switches] [N9707]

B60K41/28H [N: using hydraulic or pneumatic means] [N9707]

B60L3/00 Electric devices on electrically—propelled vehicles for safety
purposes; Monitoring operating variables, e.g. speed, deceleration,
power consumption (measuring in general GO1)

B60L3/00C [N: preventing crash collision] [N9712]

B60L3/00F [N: Failure within the drive train, e.g. inverter, sensor] [N9712]

B60L3/02 Dead—-man'’s devices

B60L3/04 Gutting off the power supply under fault conditions (protective
devices and circuit arrangements in general HO1H; HO2H)

B60L3/06 Limiting the traction current under mechanical overload conditions

B60L3/08 Means for preventing excessive speed of the vehicle

B60L3/10 Indicating wheel slip

B60L3/12 Recording operating variables

B60L7/00 Electrodynamic brake systems for vehicles in general

B60L7/02 Dynamic electric resistor braking (B60L7/22 takes precedence)

B60L7/04 for vehicles propelled by dc motors

B60L7/06 for vehicles propelled by ac motors

B60L7/08 Controlling the braking effect (B60L7/04, B60L7/06 take precedence)

B60L7/10 Dynamic electric regenerative braking (B60L7/22 takes precedence)

B60L7/12 for vehicles propelled by dc motors

B60L7/14 for vehicles propelled by ac motors

B60L7/16 for vehicles comprising converters between the power source and

the motor
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B60L7/18 Controlling the braking effect (B60L7/12, B60L7/14, B60L7/16 take
precedence)

B60L7/20 Braking by supplying regenerated power to the prime mover of
vehicles comprising engine—driven generators

B60L7/22 Dynamic electric resistor braking, combined with dynamic electric
regenerative braking

B60L7/24 with additional mechanical or electromagnetic braking (electro—
magnetic brakes F16D65/34)

B60L7/26 Controlling the braking effect

B60L7/28 Eddy—current braking

B60L9/00 Electric propulsion with power supply external to vehicle (B60L8/00,
B60L13/00 take precedence) [C9512]

B60L9/00B [N: Interference suppression] [N9712]

B60L9/02 using dc motors

B60L9/04 fed from dc supply lines

B60L9/06 with conversion by metadyne

B60L9/08 fed from ac supply lines

B60L9/10 with rotary converters

B60L9/12 with static converters

B60L9/14 fed from different kinds of power—supply lines

B60L9/16 using ac induction motors

B60L9/18 fed from dc supply lines

B60L9/20 single-phase motors

B60L9/22 polyphase motors

B60L9/24 fed from ac supply lines

B60L9/26 single—phase motors

B60L9/28 polyphase motors

B60L9/30 fed from different kinds of power—supply lines

B60L9/32 using ac brush displacement motors

B60L11/02 using engine—driven generators
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B60L11/04 using dc generators and motors

B60L11/06 using ac generators and dc motors

B60L11/08 using ac generators and motors

B60L11/10 using dc generators and ac motors

B60L11/12 with additional electric power supply, e.g. accumulator

B60L11/12D [N: Series hybrid vehicles] [N9611]

B60L11/14 with provision for direct mechanical propulsion

B60L15/00 Methods, circuits, or devices for controlling the traction—motor
speed of electrically—propelled vehicles

B60L15/00B [N: for control or regulation of vehicles with other electric
propulsion covered by B60L13/00 and B60L13/03] [C9512]

B60L15/00B1 [N: for vehicles propelled by linear motors]

B60L15/02 characterised by the form of the current used in the control circuit

B60L15/02B [N: using field orientation; Vector control; Direct Torque Control
(DTC)] [N9906]

B60L15/04 using dc

B60L15/06 using substantially sinusoidal ac

B60L15/08 using pulses

B60L15/10 for automatic control superimposed on human control to limit
the acceleration of the vehicle, e.g. to prevent excessive motor
current (electric devices for safety purposes B60L3/00)

B60L15/12 with circuits controlled by relays or contactors

B60L15/14 with main controller driven by a servomotor (B60L15/18 takes
precedence)

B60L15/16 with main controller driven through a ratchet mechanism (B60L15/18
takes precedence)

B60L15/18 without contact making and breaking, e.g. using a transductor

B60L15/20 for control of the vehicle or its driving motor to achieve a
desired performance, e.g. speed, torque, programmed variation of speed

B60L15/20B [N: for starting, braking on a slope] [N9507]

B60L15/20D [N: Electric differential; turning]

B60L15/22 with sequential operation of interdependent switches, e.g.
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relays, contactors, programme drum

B60L15/24 with main controller driven by a servomotor (B60L15/28 takes
precedence)

B60L15/26 with main controller driven through a ratchet mechanism (B60L15/28
takes precedence)

B60L15/28 without contact making and breaking, e.g. using a transductor

B60L15/30 with means to change over to human control

B60L15/32 Control or regulation of multiple—unit electrically—propelled
vehicles

B60L15/34 with human control of a setting device

B60L15/36 with automatic control superimposed, e.g. to prevent excessive
motor current

B60L15/38 with automatic control

B60L15/40 Adaptation of control equipment on vehicle for remote actuation
from a stationary place (devices along the route for controlling
devices on rail vehicles B61L.3/00; central rail-traffic control
systems B61L27/00)

B60L15/42 Adaptation of control equipment on vehicle for actuation from
alternative parts of the vehicle or from alternative vehicles of the
same vehicle train (B60L15/32 takes precedence)

F02B61/00 Adaptations of engines for driving vehicles or for driving
propellers; Combinations of engines with gearing (the engine
torque being divided by a differential gear for driving a
scavenging or charging pump and the engine output shaft F02B39/06;
arrangements in vehicles, see the relevant classes for vehicles)

F02D29/02 peculiar to engines driving vehicles; peculiar to engines driving
variable pitch propellers

F02D29/06 peculiar to engines driving electric generators

Other controlling of engines

FO2N11/04 the motors being associated with current generators

HO02K7/10 Structural association with clutches, brakes, gears, pulleys,
mechanical starters

Note
Groups H02K7/12 takes precedence over H02K7/102 to H02K7/118.

HO02K7/102 with friction brakes

HO02K7/102B [N: Magnetically influenced friction brakes]

H02K7/102B2 [N: using electromagnets] [N9904]
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HO02K7/102B2B ..... [N: using axial electromagnets with generally annular air gap]
[N9904]

H02K7/102B3 [N: using stray fields] [N9904]

HO02K7/102B3B .. ... [N: axially attracting the brake armature in the frontal area of the
magnetic core] [N9904]

HO02K7/104 with eddy—current brakes

HO02K7/106 with dynamo—electric brakes

HO02K7/108 with friction clutches

H02K7/108B [N: Magnetically influenced friction clutches]

HO02K7/11 with dynamo—electric clutches

HO02K7/112 with friction clutches and brakes

HO2K7/112B [N: Magnetically influenced friction clutches and brakes]

HO02K7/114 with dynamo—electric clutches and brakes

HO2K7/116 with gears [C9410]

HO2K7/118 with starting device

HO02K7/118B [N: with a mechanical one—way direction control]

HO02K7/12 with auxiliary limited movement of stator, rotor, or core parts,

e.g. rotor axially movable for the purpose of clutching or braking

HO2K7/12B [N: magnetically influenced]

HO2K7/18 Structural association of electric generator with mechanical
driving motor, e.g. turbine (if the driving—motor aspect predominates,
see the relevant subclass of section F, e.g. FO3B13/00)

HO02K7/18A [N: Rotary generators] [N9711]

HO02K7/18A1 [N: structurally associated with reciprocating piston engines
(general aspects of generating sets, e.g. housing, F02B63/04)] [N9711]

HO2K7/18A2 [N: structurally associated with turbines or similar engines]
[N9711]

HO02K7/18A3 [N: structurally associated with wheels or associated parts
(dynamos arranged in the wheel hub of cycles B62J6/12)] [N9711]

HO2K7/18A4 [N: driven by intermittent forces] [N9711]

HO02K7/18A5 [N: driven by animals or vehicles (7/18A4 takes precedence)] [N9711]
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HO2K7/18B [N: Linear generators] [N9701]
HO02K7/18B1 [N: with reciprocating, linearly oscillating or vibrating parts]
[C9711]
H02K7/18B1B [N: structurally associated with free piston engines] [N9711]
HO02K7/18C [N: Generators with parts oscillating or vibrating about an axis]

[N9711]

152




oo ogoo

god obooggobbmoobooo

600
ooooonzze3no

500

O0000D0 0000000000 /l

400F E 00000000000
EO00000000000 oo

300F

200

100

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998

)

1979
o 1980

D ..--.Er’
gooooooooa
ooooooooao ooooooo

000000000 (en 000
oooooogoze00d0d

goud doougoogd
Moo b0 b oo o

ooonnnzisen

ooo
24%

oooooo
22%

oooooo oooaoo
3%

ooooo

3%
- Dmgimm

3%
ooooo 0000 0000

% 0000 OOO0OO0O0O0O0 o

oooooog 5% 6%
4%
goooooo
oooo
4%

gogoboboooobobbbboobabb

153



god oboggoobbm™mobooo

60
ooooonassn

Oo0o00oo0o0oooooood
40 EOO000CO0O000000
Oopoooooooooo

30

oo

10

u]
ooooooooon

gud doougoogd
Moo b0 b oo o

DAIMLESEGDDDDD RENAULT VOLKSWAGEN

oooonns49n 7% 5%

ROVER
3%

FORD
3%

GENERAL MOTORS
)

BW

2%

SIEMENS MAN NUTZFAHRZEUGE
2% 2%

ooooboboooboooooogo oo

oMo obbooobbod0 bbhoouoonoooo

154



