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WO 82/01170 PCT /SES 1 /00280 

Propulsion arrangement for vehicles 

· Technical fi'e-ld :. 

The present invention related to a propulsion arrangement 
for vehicles and comprises an initial machine ·in the form of a 
motor arranged to be driven by combustion of a propellant and a 

seccnd machine arranged to be driven by means of electricity 
fran a battery or to fW'lction as a generator. The object is 
preferably a propulsion. arrangement for load trucks for handling 
goods both in the open air and inside buildings. 

Backgroulid: 
The propulsion of vehicles. by an internal combustion engine 

has certain advantages. The main one appears to be that the 
operating time between :- · ·refuelling operations can be long 

15 and that the actual fuel filling operation can take place rapidly, 
whicl:1 taken together provide long operating times; if so re
quired practically the entire day can be utilised for operation. 
Another important advantage is that the weight per horse-power 

. . 
for the motor and requisite fuel volume is low. Disadvantages 

20 which are linked w~th internal combustion engines ar~ fl\ainly . . . .. 
that they give 9££ harmful and dirty gases and have a relatively 

"high sound level. In spite of these disadvantages, internal 
combustion engine operation for vehicles is accepted outdoors, 
whilst there is an ever increasing tendency to prohibit and 

25 depart from its use indoors. An alternative propulsion system 
in which the said disadvantages are practically eliminated is 

propulsion by means of one or more electric motors, which for 
vehicle operation ~ust be battery-d~iven. This method is often 
employed for load carrying vehicles, e.g. trucks, which are 

30 employed indoors or in any case for the most part indoors. How

ever the disadvantage does arise that with reasonable battery 

size energy extraction.between charges must be restricted whil3t 

at the same time a major part of the day has to be reserved for 
battery charging. Furthermore the costs for maintenance and 

35 replacement of the batteries if operations are conducted solely 

with these is relatively high. As such a high weight - and this 
is incurredbecause of the batteries - is not a direct disadvantage 
for load-carrying trucks such as fork-lift·trucks, 
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event a counterweight is essential, but even so enei::.gy extrac-

tion during a working day between re-charging periods 

often has to be restricted belc,;,, the desirable level. 

The said disadvanta_ges of electric motor.-driven vehicles ··· 

s are generally not pq.rticularly accentuated if these arli! operated ·. 

solely indoors, because the rolling rel:(istance and dif!'erences 

ill lev4::l are relatively slight, whilst at the same time the 

distance traversed dur.1.~g a working day is relatively short. 

Furthermore if operations are con.ducted s ole·ly ·indoors there is 

10 hardly any other alternative. In the c~e of vehicles for com

bined outdoor and indoor operation however the conditions become 

more difficult. As already mentioned there is a tendency no 

longer to accept internal combusti~ engine operation for indoor 

use, whilst at the same time the demand for en.argy and pa..ter are 
·15 high as a result of outdoor. operation. Du~ing outdoor runs it is 

often necessary to traverse longer distances on uneven surfaces 

and with load•carrying trucks the weight of the goods tends to 

be greater with outdoor operation than when operations are con

ducted solely inside buildings. 

20 To solve the problem of being able to utilise the environ-

mentally pretez:able method of electrical operation in doors, 

· whilst at the same time having adequate energy. and pc::,,.,er avail

able, the use has been proposed of hybrid machines· £or propul

sion of vehicles. With these there is ·both an internal combus-

25 tion engine and at least one electric.motor, ·the said motors 

being capable of being used alternatively.. . The present .invention 

relates to such a hybi::id system and more particularly .concerns 

a sys~m in which the intern·a1 combustion engine is employ~d 

both fcr. propulsion during certain operating periods. and simul-

30 taneously for charging up the batteries which are provided for. 

operation of the electric motor, which in turn are::,nly employed 

• 

for propulsion of the vehicle during limited periods, mainly ~ 

during periods when the internal combustion engine is shut do;,m. 

During outdoor operation the internal combustion engine is thus 

35 employed, whereby the batteries are charged at the same ti.met 

whilst during indoor operation solely the electric motor is useo. 

When the pc,;,,er output is particular~y high, 

can be employed. 
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3 
On the other hand the invention does not relate to systems 

of the type "d~esel-eleetrie operation", i.e. constant propul
sion, with electric motors.whi~ are supplle·d.with electricity 

from a g~ne·:ra~or dr:1ven by· an intemal canbustion erigine ·and., in 
periods when this ia shut down, from batteries. 

Technical problem: 

However, the fact has •. emerged that suc::h hybrid systems are 

~flexible when chsngin~ over . . between the methods of drive, 

so that. the vehicle has to be st~ped when switching over and 

10 the purpose of the. present invention. is to provide a hybrid 

system of the above-menti.oned type in which the ,changeover bet

ween operation with the electric motor to operation with the 

· internal combustion engine and vice versa can take place in a 

very flexible manner and· whilst the vehicle is in motion. 

1 S Another objective is to provide an arrangement for switching 

over between the two modes of operation which is simple and en
sures reliable operation • 

. The solution: 

The solution in accordance ~ith the inven'tion involves the 

20 second machine, as motor, op:r·ating within a lawer speed 

. range, the firs:t machine operating as motor within .a h:1,gher speed 

range located above{ the lower speed range, the first machine 
being arranged to drive the second machine, _and whereby a speed 
sensing arrangement is pr~i~ed to sw~tch over the seca,.d· machine 

ZS from'mo;or operation to generator operation when, as a result of 
the operation of the. first machine, the spee~ rises to the higher 
speed range, and to switch in the second machine as motor 

within the lower speed range. 

Brie£ description of drawings: 
30 The appended diagrams illustrate an embodiment of the inven-

tion. Fig. 1 gives a schematic v1ew of the driving machinery 

for a load-carrying truck and fig. 2 illustrates an electrical 

circuit diagram for the propulsion arrangement in accordance 

with the invention. 
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.Best mode of carrying.out the~invention: 

In accordance wJ.th fig. 1 the propu1sion arrangement for a 
vehicle, preferably -~ l~d-:car.ying truck., .. compri~e~ an internal 

combustion engine l with a ·flywheel cas1ng 2, from which a drive _ 
. . • I ; 

shaft 3 proceeds on which a belt pulley- 4 is fastened. A star- -

S ting motor S, which can be driv~"l by the current from .a battery ~. 
6, is provided _to start the· engine. A starting relay 7 is· 

arranged in the battery lead for actuation of the starting motor. 
S, and this relay can be actuated from a starting controller 8, 
e.g. a press-button. Furthermore there is a stop button 9, by 

1 O means of which the motor can be stopped by influericing its in

jecf.ion pump or ignition arrangement 10, in the, case of diesel 

engines or Otto engines. 

Furthermore the propulsion arrangeirent comprises an electric 
motor ll with a drive shaft 12 which has shaft journals at both . . . 

15 ends of the motor. One shaft journal· is connected to an hydrau-

lic pump 13 which by means of pipes 14 is connected to . 

hydraulic motors· 15, which are arranged to propel the propulsion 

wheels-· 16 of tlie truck. Furthermore, for regulating the flow 

from·the hydraul.i.c motor 13, there are actuation pipe5 17which 
20 extend up to an actuating valve 18 designed as· a ped·a1: A ·free 

wheel 19 via w~ich a belt pulley 20 which is connected by belts 

21 with the belt pulley 4 can drive the shaft 12, . is arranged 

at the other end of the shaft 12. 

· The shaft 12 which must always rotate during operation of 

25 the hydraulic pwup 13 and thus during propulsion of .. the vehicle 

by means of the hydra~lic motors l5 has a defined dire~tion of 

rotation. The free wheel 19· is thereby so arranged that it is 

eng.agec! when the internal combustion engine 1, which also has a 
certain drive dir~ction on its output shaft 3, drives the belt 

30 puUey 20 in the same direction as the defined direction of 

rotation of the shaft 12 •. This signifies also that 

the free wheel free-wheels in the opposite relative d£rect1on of 

rotation, which means that for its part the shaft 12 cannot 

drive the belt pulley 20 and hence certainly not the internal 

3S combustion engine l during independent operation in. the defined 

directiai of rotation. In other words: .if the intemal canbus

tion engine is in operation, but not the electric motor 11, the 
~~u;.,,.p,=--~E;;-.A-u 

OMPI 

.tq,.~~~9.--~· 
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internal combustion engine drive the shaft i2 and thus the 

hydraulic pump 13, whi1st on the other hand if the internal com

bustion. engine 1 is not in operation, _wh:11st the electric motor 

11 is in operation, .then the electric motor ~ill. run freely 
S without· entraining the _intemal. combus~on engine. 

A battei:y 22 which can be connected by· means of a relay. 23 

to the e1ectric motor is provided for operaticn of the electric 

motor 11. The functioning of this relay will be expl~ned later. 

In what has been stated above the electrical machine provided 

10 has been designated as the electric motor 11. ~ such it is a1so· 

envisaged to operat~ as a motor. However it is arranged to be 

able to function altematively as generator, arid it is then so· . . . 
connected to the battery 22 that the la~ter can be chargE;d 

during ~eration of the generator. To draw attention .to this 
15 point, in future the motor-generator will be designated as "the 

electrical machine 11"~ ·Such a changeover can be performed rela

tively simply, generally by certain windings of the e~ctrical 

machine being magnetised by supplying a field current, whilst at 

the same·time other windings are connected up for electricity 

20 

25 

_output. The relay 23 is provided for this chal'lgeover •. ·When the 

relay 23 is engaged for motor.operati~n, electricity is thus 

·taken from the battery 22 so that the machine 11.is driven, 
whilst during generator operation current is fed to the battery 

22 to charge this up. 

·aiaracteristic of the invention is the fact that this 
changeover b~tween motor and generator operation is controlled 

by a speed-sensing arrangement. This can consist of a special 

· speed-sensing arrangement, e.g. on the shaft 12, and this has 

been designated ~s 24 in the eir~uit diagram in fig. 2. Alterna-

30 tively, speed indication can be undertaken by recording the 

currents which flow through the windings of the electrical 

machine 11. S·imultaneously with the fact that the relay is . . . 
arranged to be controlled during its changeover ... of ma-chine 1.:l 

between :cotor and. generator operation as a function of speed., 

35 the actual machine !s arranged to operate within a certain speed 

range as motor·, and at another speed range which lies above this 

speed range as generator. Speed control of the relay_ is thereby 
~UR.EA. U 

OMPI 

.I)., 1' P. ;":::<: .... ,:i '~ 
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so arrange~ that.the changeover to .generator takes place-when the 

· ro1:,ational speed ·of the shaft l2 of machine 11 passes from the 

lower speed range up to ·the high~r speed range, whilst changeover 

to motor operation ~a.kes place when the speed drop~ ·from ~e 

S higher speed range to the lower speed range... .Furthermore motor ;_ . . . . . 
operation is obtained during starting up and the supply of curre~t 

to the machine from the battery 22, i.e. when starting 'from .zero,. 

and passing to the .. lo1fer. speed range. Furthermore one of the . . 
characteristics of the invention is that the internal· combustion 

10 engine 1· is arranged to•drive the system wi~in the higher speed 
range at the envisaged normal· load range. :rn the embodiment . . 
illustrated_thus the transmission ratio 1via·the ~elt pul!eys 4 

"and 20,1.s so adapted. to the speed of the internal combustion 

engine .l that during opera~ion of the internal;, combustion engine 

t S the shaft 12 is driven at a rotational· speed located within the 

higher speed range. 

In fig. 2 the arrangement is illustrated in the form o~ an 

electrical circuit .diagram where the ~cmponents described·pre
vious ly are reproduced with the same notation numbers. . Further-. . 

ZO more, as mentioned, a ~peed sensing m:"rangement 24 is sp·~c:if~ed, 

which is shown in ~ig. 2 as bei~g connected to ;the sl}af~ 12 ~· 

This can consist of .some known arrangement of the centrifugal, 
.eddy-current type or the like, which is .capable of imparting a 

control signal i"xi" a conductor 25 to the changeo~er relay. 23. In 

2.5 turn the relay 23 cannot have soleiy. a changeover. function, but . . \ . 

must ~lso function as charging relay, so as to P.rovide suitable 
. . . 

charging of the b~.ttery 22. :Ct .is not necessary to· describe in 

greater· de-t;.ai;t. the starting arrangement for the internal combus

tion engine 1. The method is already known of arranging a small 

30 :electric motor fer starting- up internal oombustion engines. In 
the em'.!:,odiment shown the starting motor S is con;nected. to a 

special battery 6 and a special generator is then provided for 

charging up this battery. Thus the internal combustion engine 1 , 

is quite simply a· standard engine· with associated starting .. 

3S ·equipment of the standard type. As·such it- is possible, within 

the framework of the invention, to combine the two electrical 
installations illustrated in fig. 2, e.g. by connecting the .star
ting motor S to the battery 22. It is ·also possible to allow the 
motor 11 to function as starting motor, . -although 
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wheel 19 must be replaced by some controlled shaft coupling. 

During the development of the invention however the method illus

trated was found to be the most suitable. 

As sho.,m by the foregoing the a.rive thus takes place from the· 
S shaft 12 either by means of the electrical machine or the in

ternal combustion engine. The drive power .output is transmitted 

to the hydraulic pump 13 for which flow control arrangements are 

provided. .This can for example be of the type which has a 

swivelling plate by means of which the strok~ length of. the pis-
10 tons can be controlled, whereby the outgoing flow can be varied 

infinitely even with constant ~peed of the input .shaft. The 

,pressure medium from the hydraulic pump is transmitted via pipes 

14 to the two motors 15 and thus when the shaft rotates the wheels lE . . . 
· are driven. Preferably the system is also provided wii;h 

1 S changeover valves so that reverse. motia,. is possible. such in

finitely variable .hydraulic systems form state of the art and do 

not need to be described in ·detail here. Flow .regulation takes 

place by means of the said foot pedal v~a a remote actuation 

control arrangement which as shown in the diagram can be of the 

20 hydraulic type.. The control range for pump 13 should be such . . 
that 1 t should be possible to achieve the desired speed ·range · 

during propulsion of the truck, regard.less of whether the drive 
.machinery, i.e.·the shaft i.2, operates within the previously 

mentioned lower speed range during ele~trical operation, or the 

25 higher speed range during internal combustion engine operation. 
. \ 

In other words it must be possible, by regulating the pmnp 

within the c·ontrol range provided for it,. to compensate for .. 
differences in the speed of rotation of shaft· 12 within both 

these speed ranges in such a.manner that the speed of rotation 

30 of the wheels 16 can be maintained constant. 

If we assume that the truck is to be started indoors, the 

battery 22 is connected to the electrical machine 11, which 

thereby rotates the shaft 12 and drives the pump 13. By means· 

of control valve 18 the speed of wheels 16 can be controlled, s·o 

35 that i~ is possible to regulate the speed of the truck between 
zero up to thehighest envisaged speed. During rotation of shaft 

12 the free wheel 19 is disengaged, so that the belt pulley 20 

remains ~tationary and the internal combustion engine_l 

BAD ORIGINAi= 
-·· 
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affected. During electric motor operation the speed control 

arrangement ensure~ that a:n adequate coupling is obtained so that 

current is supplied from the battecy 22 to the mach.ine 11 whic.'i . . . . 
functions as a motor. ·As shown by the foregoing.this takes place 

s at the la.,,er speed range and, as long as this is complied with, 

the relay 23 ensures the said motor -coupli.ng. 

If, for example, when driving out :ot the building internal 

combustion.engine opera~ion-is required the engineis started in 

the conventional manner with its starting motor 5 by ·actuation 

10 of the s~arter caitrol 8. As a result the engi.ne -1 ·is started up 

and reache~ its speed and the belt pulley ·4 drives belt pulley 

.20. Since the'belt pulley 2·0 is driven at a higher speed than 

the speed maintained by shaft 12 during: electric motor opera

tion, the free-wheel l9 is engaged and ·the shaft 12 inc::e·ases 

1 S its speeds to the higher speed range. As a result relay 23 is 

actuated by the said speed-s~nsing arrangement. This results in 

the machine 11 being switched over to generator operation. 

During this its fiel.d windings are energised and it starts to 

generc!,te current. which, via the relay 23 which functions as 

. 20 charging relay, is transmitted to the battecy,22 to charge this 

up. At the same time the pump ;1.3 als.o starts t.o be driven at 

higher speed anq. tt:ie wheels_ 16 also try to be driven at higher 

· speed from the hydraulic motors · 15. As soon as the. driver 

senses this he can compensate for the increasing speed of shaft 

25 12 by releasing pressure slightly on.the pe~al to the control 

valve 18. This reduces· the flow of pump 13, so that the ·des'ired 

.speed of rotation of wheels 16 is obtained. Very often however 

the situation is· that a higher· speed.is required when driving 

outdoors and naturally actuatiai of the pedal takes place in 

3 0 accorda.:ic:e with the driver's required running speed. As indi ca

ted hO'.lever there is a possibill ty of speed compensation and 

for maintaining a·1.miforrn speed. 

If the internal combustion engine 1 is overlqaded,. either 

because the drive resistance on wheels .16 becomes ~excessive or be-

~ 

35. cause any ancillary equipment present in the fo~ of load
handling arrangements such as lifting forks or cranes is heavily 

loaded, the speed of the enginewill drop. If this occurs to such 

an extent that the speed of rotation of shaft 12 passes out of the 

.;.-~.,-1:~i. ,, ) \.!.\...j -~ut!ta. 
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specified higher speed range, then first of all g~nerator.opera-

tion of machine ll will be disconnected, which signifies a 

le.Mer loading. . -~f the speed drops down to· the lCW'er speed 1:'ange 

the 'relay 23 will change over· machine .11· to"motor operation and . . . 
thus provides operat'.ion from both th~ .internal combustion engine 

1 and the ~lectrlca1machine 11. As indicated, the tw:o speed 

· ranges cc.µ1 be located a,.e after the other with an intermediate 

range in which the machine 11 is completely disengaged. The two 

ranges can also occur · directly one afte·r the other so that the 

10 relay is switched over between generator and motor operation 

without any neutral position. Preference should be· given to the 

latter. 

If the vehicle is to be driven into a building once more the 

engine l is stopped using the sto,p control arrangement _9. As a· 

15 ·result the speed drops to the lower speed ·range and the relay 23 

now engages the machine 11 for motor operation ?!th current being 
,taken from the battery 22. As soon. as th~ shaft 12 starts to 

rotate more rapidly than the belt pul.ley 20, the free-wheel l9 

is disengaged and the shaft 12. can rotate freely with out being . 

20 affected by the enginel. The drive of pump 13 thus occurs by 

electric motor operation. The reduction in the flCM from the 

pump which takes place during the transition to the lower speed 

range can thus·be compensated, as described above, by means of 

the control valve 18 which is provided with a pedal, if so re-

25 quired. 

30 

Industrial appli~ability: 

Within the framework of the inveni;:ion, as defined in the 

following patent claims,the .arrangement can be ~aried beyond 

what has been stated in the previous description. Thus the engine 

l dces not need to be an internal combustion engine of the type 

most widely employed nCM, i.e. a piston 'engine of the diesel or 

Otto type. :rt is also feasible tor it to be a Stirling 

engine, combustion turbine or a steam engine. The essential 

thing is that the one drive source has characteristics which are not 

35 appropriate for driving in enclosed premises, whilst on the.other 

h·and it can easily be provided with the necessary drive means. 

These circumstances prevail with all types of enginesand machines 

which are driven by combustion of a fuel in some 

.-t·· . 

BAD ORIGINAL 
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The connection illus.trated, via a through shaft: to the elec-

trical machine,· is not essential tn the invention. For example 

a connection .is feasible. where the two mac..~ines are conne.ct;d 

· in para~le! with tb~_pe&er transmission •• The J:atter a1so does not 

need to be of the hydraulic type, but some form of con-

trol of the transmission ratio should be provided to ccmpen~ate ; 

for operaticn within the two speed ranges~ :tt. is also possible 

to provide the arrangement with an element which auto~tically 

_changes over the transmission ratia en changing from one drive 

1 0 speed to another • 

f 

'··· ·:. . •, 
·. ·, •. J·; 1 . , •... -
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Patent claims: 

1. Propulsion arrangement for vehicles and comprising a first 

machine (1) ~ranged as. propulsion motor and thereby driven by· 

combustion of ·a propell 4lnt and a second machine (11) arranged 

S partly as alternative propulsion motor, thereby .driven by 'means 

of electric! ty from a battery (22) and partly as generator,· thereby 

driven by means of tl;le first machine(j)during generation o~ elec

trieit~ to charge up the battery (22) whereby the propulsion 

arrangement is designed to alternatively functi.on in. a first 

.10 operating state with the first machine as d1:ive source for opera-

_ ting the ,vehicle and, if this be required, for generation of 

el~ctricity for· charging up the battery· by o:o.era~:ion of the second 

machine acting as generator' . and a seconf:Operational state in which 
the secaid machine functions as drive source for the vehicle 

15 ·_-~1th . supply of electricity from the battery, chara:ct:erised 

in that the second machine (lt) is so ~rrange_d that izi the 

second operational state as motor it operates within a lower 

speed range, ·that the first machine (1) is so arranged that in the· 

first operational state-it functions as motor within a higher 

20 speed range which is located above the l0""7er speed range, that . . 
:the first machine.is arr~ged to·drive the second ma~hine·during 

its operation as propuls_ion motor and that a speed..:s·ensing ." 

arrangement (23) is provided to change over the second machine 

from motor operation to generator operation when, as a result of 

25 the work of the first m~~ine, the speed rises to the higher 

speed range, and to engage the second machine as motor when the 

speed is located within the la,,,er speed range, so that of the 

two operational states the first can be achieve_d by bringing the 

f~rst machine(1)into operation, whereby the higher speed r~ge 

30 is normally reached and the second macl_line (11) fµnctions as genera

tor; or by shutting down the first machine whereby the second 

operational state involving the lower speed range is. adopted and 

the second machine operates as motor. 

2. · Propulsion arrangement as in claim 1 characterised in that 

35 the first I'r!achine (t)is arranged so that atheavy. loading it can 

operate in the lower speed range whereby when the lower speed is 

~dopted under load the second machine (11) is caused by the speed

sensing 'arra.?}gement (23) to change · from generator operation to 
motor operation, by this means supporting the work of the first 

machine. 

.. . : .. ;: ...... BAD OAIGl~AL - .. 
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3. Propulsion ~rrangement as in claims l or 2, characterised 

in that the first machine (1) and the second machine (11) are ... 
coupled in drive connecticn .with the same .output drive shaft (12) 

whereby the first machine is coupled to the drive shaft by means-

5 of a free-wheel coupling (19) in such a way t;hat when the first !<-

machine is in operation this can drive the. output shaft. via the 

free-wheel coupling, whilst when it is not in operation the ·out- f 

put shaft can rotate in the drive direction free-wheeling from 

the drive connection with the first machine. 

i O 4.. Propulsion arrangement as in claims _l, .2 or 3 characterised 

in that the first machine (1) and the second machine (11) are arran

ged to drive. the propulsion mechanism of the vehicle via an 

hydraulic pOW'er transmission _(13, 15).: which is infinitely adjust

able over at least a part of its speed range 

15 S. Arrangement as _in claim 4, characterised in that the hydrau

lic pOW'er transmission (13, 15.) is infinitely adjustable within a 

range such that the envisaged difference in speed ~etween driving 

by means of the first machine (1)with its higher speed and driving 

by means of the second machine (11) with its lower speed can be 

20 compensated for by varying the transmission ratio in the hydrau-, 

lie pOW'er transmission .in such a way .that the speed ~f propul-. .• . 
sion of the vehicle can be maintained unchanged within t;he 

envisaged normal range of drive speed when changing over between 

the two machines as propulsion source. 

BAD ORIGINAL 
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Partial Translation of JPP'328 

Title of the Invention: Vehicle with Front and Rear Wheels 

Driving Mechanism 

Inventor: Katsuhiko Irie, Shohji Nakae 

Applicant: Tohyoh Kogyo Kabushiki Kaisha 

Filing date: January 29, 1979 

Filing Number: 54-10388 

Publication Date: August 2, 1980 

Publication No.: ,55-110328· 

· Scope of claim for Patent 

1. A v~hicle with front and rear wheels driving 

mechanism which runs by driving eith~r one of front wheels or 

rear wheels driven by a main driving unit, and provides an 

auxiliary driving unit for driving another one of said front 

wheels or said rear wheels, 

characterized by controlling said auxiliary 

driving unit in accordance with a difference ~n rotating 

speed between said front wheels and said rear wheels. 
( 

2. A vehicle with front and rear wheels driving 

mechanism according to claim 1, characterized by that said 

auxiliary driving.unit is an electrical motor. 

• Brief description of t~e.drawings 

Figure 1 is a diagram of a vehicle according to the 

present invention, and 

Figure 2 is a circuit diagram of the controller for 

controlling· the auxiliary driving unit. 

· Reference Numerals 

- 1· -
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1 Front wheels .. 2 Vehicle 

3 Internal combustion engine 

4 Transition gear 

5 Differential gear 

6 Rear wheels 

7 Electric motor 

8 Differential Gear 

9 Generator 

10 Controller 

11 Mode switch 
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Office Action Summary 

Application No. 

10/382,577 

Examiner 

David Dunn 

Applicant(s) 

SEVERINSKY ET AL. 

Art Unit 

3616 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -~ 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE~ MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 
- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1. 704(b). 

Status 

1)[gl Responsive to communication(s) filed on 07 March 2003. 

2a)O This action is FINAL. 2b)[gl This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[gl Claim(s) 1-142 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)[gl Claim(s) 1-142 is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 ( d). 

11)0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not. received. 

Attachment(s) 

1) 0 Notice of References Cited (PT0-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 

3) ~ Information Disclosure Statement(s) (PT0-1449 or PTO/SB/08) 
Paper No(s)/Mail Date 5/'lB/04 and 317/03. 

4) 0 Interview Summary (PT0-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PT0-152) 
6) 0 Other: __ . 

U.S. Patent and Trademark Office 

PTOL-326 (Rev. 1-04) Office Action Summary Part of Paper No./Mail Date 20041130 
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DETAILED ACTION 

Information Disclosure Statement 

Page 2 

1. The information disclosure statements filed 3/07 /03 and 5/28/04 are acknowledged. See 

enclosed IDS forms. 

NOTE: there are two claims numbered 71; claims have been renumbered starting 

with the second 71 becoming number 72, etc. 

Claim Rejections- 35 USC§ 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-142 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 

failing to particularly point out and distinctly claim the subject matter which applicant regards as 

the invention. 

Applicant's claims are unduly multiplied. See MPEP 2173.05(n). 

On November 18, 2004, Michael de Angeli selected by telephone to have claims 82-123 

(prior claims 81-122, see note above) examined. 

Claim 82 is indefinite as the final paragraph is unclear. The phrase "to propel the vehicle 

or" before "to propel the vehicle and/or to drive either ... " appears to be repetitive and 

unnecessary as the second phrase already has an and/or clause, such that "to propel the vehicle" 

could be used alone in the case of the "or". 
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Claim 84 is indefinite as it unclear what "RL'' means in the claim. The examiner 

Page 3 

recommends reciting --road load-- before this abbreviation the first time it is used in a claim 

string. 

Claim 96 recites the limitation "the battery bank". There is insufficient antecedent basis 

for this limitation in the claim. 

Regarding claims 103 and 122, the phrase "e.g." renders the claim indefinite because it is 

unclear whether the limitation(s) following the phrase are part of the claimed invention. See 

MPEP § 2173.05(d). 

Claim Rejections- 35 USC§ 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 

basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 82, 88-90, 95, 96, 99, 100, 102, and 103 are rejected under 35 U.S.C. 102(b) as 

being anticipated by Frank (6,054,844). 

Frank discloses a hybrid vehicle comprising an internal combustion engine (10); a first 

electric motor (50); a second electric motor/generator (24); a battery (26); a controller (30); 

wherein the controller starts and operates the engine when the torque produced by the engine to 

propel the vehicle (column 5, lines 24-26) or drive either one or both of the electric motors to 

charge the battery (column 4, lines 61-66) is at least equalto a setpoint above which the engine 

torque is efficiently produced (the vehicle inherently has a point where the engine operates, a 
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"setpoint above which said engine torque is efficiently produced" is a broad phrase as neither the 

"setpoint" or "efficiently" is defined by the claim to provide any sort of limits). Regarding claim 

88, the vehicle has the operating modes as recited (see column 9, line 55- column 10, line 13). 

Regarding claim 94, the controller inherently accepts operator input to control the engine to 

maintain a vehicle speed. Regarding claim 95, regenerative charging of the battery is performed 

when braking is initiated (see column 8, lines 5-20). Regarding claim 99, the vehicle includes a 

variable-ration transmission (18). 

6. Claims 82, 88-90, 96, 104, 108, 109, and 117 are rejected under 35 U.S.C. 102(b) as 

being anticipated by Mayrhofer et al. ("A hybrid drive based on a structure variable 

arrangement"; cited in IDS). 

Mayrhofer et al. discloses a hybrid vehicle comprising an IC engine two electric motors 

and a battery (see Figure 2) which operates by the electric drive in a first mode (see Table 1); 

employs the engine (in another mode), an employs the engine and motor in a further mode; and 

employs the engine to propel the vehicle and charge the battery (see mode 6; Table l); see also 

page 191, final paragraph. 

Claim Rejections - 35 USC§ 103 

7. The following is a quotation of 35 U.S.C. I03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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8. Claims 101 and 123 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Frank alone. 

Frank is discussed above and does not show the engine operating at the stoichiometric 

ratio of combusion or the ratio of battery voltage to current being at least 2.5: 1. 

The examiner takes Office Notice that the operation of a combustion engine at the 

stoichiometric ratio is old and well known and it would have been obvious to one of ordinary 

skill in the art at the time the invention was made to operate the engine at the stoichiometric ratio 

in order to provide an efficient use of the engine. 

Additionally, while Frank does not disclose the ratio of the battery voltage to current, it 

would have been obvious to one of ordinary skill in the art at the time the invention was made to 

operate the battery at least at this ratio as such a selection would have been within the skill level 

of one of ordinary skill in the art. Further, applicant does not give any specific reason why this 

ratio solves any stated problem or is for any particular purpose. 

9. Claims 101 and 120 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Mayrhofer et al. alone. 

Mayrhofer et al. is discussed above and does not show the engine operating at the 

stoichiometric ratio of combusion or the ratio of battery voltage to current being at least 2. 5: 1. 

The examiner takes Office Notice that the operation of a combustion engine at the 

stoichiometric ratio is old and well known and it would have been obvious to one of ordinary 

skill in the art at the time the invention was made to operate the engine at the stoichiometric ratio 

in order to provide an efficient use of the engine. 
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Allowable Subject Matter 

10. Claims 83-87, 91-94, 97-99, 105-107, 110-116, 118, 119, 121, and 122 would be 

Page 6 

allowable ifrewritten to overcome the rejection(s) under 35 U.S.C. 112, 2nd paragraph, set forth 

in this Office action and to include all of the limitations of the base claim and any intervening 

claims. · 

Conclusion 

11. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to David Dunn whose telephone number is 703-305-0049. The 

examiner can normally be reached on Mon-Thur, alt. Fridays, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Paul Dickson can be reached on 703-308-2089. The fax phone number for the 

organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval (PAIR) system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC II-free). 

av· unn 
Primary Examiner 
Art Unit 3616 
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F11.n1a CUI 01/0Z/Ol ~ AaTl/lllT ~ 3616 Ole:, SSM 
cr..-4 :::=o . --

r .., --
' ~ 

EXNUND DOCUMEIIT IIUl1BBR DATE IIAl!li CUISS SIIBC:USS r11.1so DAn 
I1ITIA1o 

'()) 5 3 4h 9 7in Cj/Q,1 
,_ 

'nalrv 1 o.n ,:;.,: ' 
5 4 9i2 1 9 ? 2/91.. - - o+- ,rl 

3 5 616 7 1 7 .1/71· ~ ""+- .. 1 

' 
I ' 3 7 3 2 7 5 1 13 i: urr ~ ""+- .. , 

4 ! , 6 c; , q i: i n-A,£ Ton,.),, o+- ,al 

I 
. --

5 i, 1 7 9 · 3 1 1../Q? 1.u ... 'k:..:a ... 
I 

3l9 '2 3 1 1 r; 1? /75 u....,11 ~ --

4l5 B B 0 4 0 5 /0.1.. 11., .. _:_ ...... .T¥' o+- "1 
I 

c; i .1 1 A 1 4 2 "/0/1. - ...... !>, 
i;; ii ?:n 

' R ' 
1../0? ,:,.; ;; 11 ....... ;. ... 

4!4 O ! r; n ? q q /0.-:J U,,.,.+-

4J4 110 4 7 Fi 9/R4 R11nt-

"f"1i J .4 h O l r; ? : i;; 4 1? /R1 . 

[)()(ll)ll,IIT h1lllllEII CATS rouJITIIY CLASS SUBCLASS TIIAIISLATIO!I 

YES IIO 

\')f:: 1 9 0 5 6 4 1 6/76 Germanv >< -

OTBBR DOCUMEH'l:S (Including Author, Title, Date, Pertinent Pages, Etc) 

t)Si) Simanaitis, "Electric Vehicles", Road & Track, May 1992, on. 126-136 

DP Reynolds, "AC Propulsion CRX", Road & Track, Oct. 1992, on. 126-129 
. - . - .. - ... - ·- - -· .. -

~ Kalberlah, "Electric Hybrid Drive Systems ••• " SAE Paoer No. 910247, 1991 , 

~ Bullock, "The TechnoloQical Constraints of Mass,Volume, Dynamic Power 
"1""'-

RanQe and Enerav Capacity ••• " SAE Paper No. 891659 1989 

S)C> ,;'l --6, .. ; I",.,,..,..,.. •- .L '-" Uah:rlo - . ,,,.. ..... ..,.. , CD-Q1 C.. /::JI.I:'. '!.'oh 1QQ? 

ElWt!ll6R \ ) /l/1 )(1.,l A -lx>,,.TB CXl11S~DBR61> r,h'I ln'I 
IEXAHINEII: Initiai if citation considered, whether or not citation b in conf,>n:wtnc; with 

1
KP~P/5609; Draw line throu9h chati- if not in 

~onformance and not considered. Include copy of this fore with nut cc,c:mmication to the applicant. 
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llOCXliT ~

1
ICATtOII J)9/B?" -IIUIOIII PAICE201 EP. 

··-···-:· .. ~ .... 'INFORMAT-ION.sI>ISCLOSURE CITAT.ION N>ti.iciiir" ~ __ ... "'l"·-...,,,..!!--,;i!~f'C'"f''"'' .. ~,"::"d,;;.",i'":.,'7,:.:!1 •:" ·•'i""":J;"[': _.:.,.• ....... •,i.•,r¥, "" ...... .::. 

IN AN APPLICATION Severinskv et al 
P'ILIIG DATIi 01/02/01 ti- Aat IIIIIT N/A 

1 0 

Elw<l'IIP DOOJK611T NUMBER OATS IINli CLASS SUBCLI\SS ru.s'"' Dus 
l•lflll 

'ti) 414 nh 1 13 i? 1n/A':l .,~ ,~1.~._n, 

-
4 / 1 

I 

4/7iq 11 c; t:./A? .,._ 

4 l 1 elo l l 3 iA , ? ,r.:J. <:'ho:. 

4i3 5 i, 4 in ic. 
-

Q/A? IF~ D, r1.. Di- ... , 

!4 4i3 e!3l41? ':l /A4 

4is C) ! 3 7 j 7 [q t:. /At:. i.,. __ ..._,~--

4iq ,h n ! , ic: c;.Jgo 11;!1, ........ 

3i7 Qi 1 /7!"1 ?/74 1n ........... 

: 
,isin 4l? 6 i CJ t:;./A1 ~----

' . 
4i4 oio oioi1 A /A':l IJjl: .. ," 

4 ! Ii q/7 ,; ! & !n 1n/A7 filn ot- ,al 

·.d C) , 1o 1 iii;!~ 717r:.. ,~ .... 
\'JO 410 q ! C. r;!F;!4 t::.. /'78 1:1 ...... 

ccx:uMEll1' JIIJHBBR DJITB 'CXCIIITRY CLI\SS SUSCLJISS 1'RNISU.TI00 

YES llO 

OTHER DOCUMENTS Uncluding Autbot, Titlo, DD\'.o, Pertinent Po9H, Btcl 

DD tifouk, "Hvbrids: Then and Now", IBBE Soectrum, Vol. 32, 7, Julv 1995 

S)C) Ba:tes, "Getting a Ford HEV on ••• .. , IEEE Soectrum. Vol. 32 • 7, Julv 1995 ·-· . ... .. .. .... ..... ' .. ·-· '~~ '"• --•· ... -·w-- -··-~~-·-· '-· .. 

.DO King et al, "Transit Bus takes ••• n. IEEE scectrum. Vol. 32, 7, July 1995 

bD !!'amaguchi. "Tovota readies aasoline/electric hybrid svstem", Automotive 

E:naineerina, Julv 1997, oo . 55-58 . 
DSi' 

t.tfl .. ~-~·· ~ l or+-.r',... t.:ln+- ,.~ --1 l -- .. - . . . T .... .,. 2 • 1QQ7 . ... ... 17-1A 

ElWIIIIER \. ~A-A_':i.u ~T6 CQIISIDEIIED It/ 1(} /C) V 
16~1f611: fnitiol if dtation co,ul.dered, whether or not citation is 1n confof111811c& wilh HP£P S609: Drew Una through citation H noc. in 
,onConw,ce and not. con.,idarod. lncludo copy of thb fon, with noxt ca,muaication to tha applicant. 
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r"""' .. ..,.~~...:..,;r~·.:"t"··· ·•::: ... .·:.r.-

e e 
iioan 

PAICE201 ~~;"IOII ..-e9-l~6 JO/ ;11,,)71 ~ 

INFORMATION DI'SCLOSURE CITATION -t"" ''!':i..J;'t>,.., c<:" v~~ .. ~~)...'!I."'.> ;!'...J. ... :...:~~"''~ ......... . ,, . ..,.. .. " .. ,.,. ~~ \~•'l..t'~\«li,~ ..... .. 
;Anl.lCAIII' 

IN AN APPLICATION severinsky et.al. 
it11.11111 llln 04/02/01 

~- "1tr IIIIIT N/A 

' C! 

SXMI- DOCUMEIIT IIIIKBER DATIi IIAKl! CLASS SUBCWS P11.11111 DATI 

IJITIAL 

DL, 4 ! 1 4iA 1 i g l'l 4/7Q '""'•--:--A 

" 4 ! ":I n i,:; 1 i C. ! I: 1 'l /A 1 . .... ,,,, 
411 1 ! 1 nis;in 11 /J:l'l n.- .. i.. 

: : 
4h r. ! 4 1 ! 4 !4 , n ,o.., - . 

J 
! 

41 C: 1h 0 ! , !, A to.r:. u,,.~ . 

I j 

4jq r;! 1 7 i Fi !g 8/an 
I 

i:;. !n : : 
i:;h ,:;!3!, ', n 101 . .... ,., 

3!5 2 ii::. R17!4 A /"Jn "'"' .. 
3!~ 

i '\\ ! 4 !c; . i::.ln A/?? 

1le 3l7 4 i 1 io 9/?4 . 

3!8 7!4 4 i? !? 417,:;. 
: o1 s !~ 4!0 4 i'.:! A/77 

.... ___ .1. __ ,_.:; 

~ 4 i Ii ,d, A jg j4 1 HH:. v ..... ,. 

DOCI.IME!IT !IIJMB£9. DATE COUIITRY CLASS SUBCLASS TIWISLATIOll 

Yl!S IIO 

O'tBER DOCUMEHTS Clncludi119 Author, Title, Date, Pertinent Pages, Btc > 

DD Bulgin, "The Future works, Quietlv", Autoweek. Feb. 23, 1998 nn. 12-13 

~ •.. :::"\ -- ~Toyota Elec.trie and Hybrid Vehicles.", a Tovota br.ochure 
yy 

Naaasaka et al, "Development of the Hvbrid/Batterv ECU ••• It , SAE paoer 

981122, 1998, DD. 19-27 

-- -- -
;&xN!lllllR 'f )/V'-. 1 "\ ~TE cx»ISIDER&D tt I t-c, lo y --
lllt.\HJIISR: Initial if Citation con~idoced, "he~her or not citation h ln confo.manco with KHP S6091 Drow line through citation lf not ill 
ton!orllA.llce and not consldaced. Include copy of this form with nen com:uunication to the appl1c11nt. 
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e e 
ooacn ~- PAICE201 =CATIOII 

Ell ~ 
·l'NFORMATION. DISCLOSURE, CITATION ii.,m:...,· ,7 .. , ..... "1. .. . ~. • • it- t4._. ',..,,._ .u ... t . . , ..... . .J,.J•.J\..t•· .... ·~ ..... -· ... f.. 

IN AN APPLICATION severinaky et al 
.,. u,., . 'I, •• 

•11,1110 0.TI 04/02/01 r-~IM• 
' N/A 

' C! -- 00(.1.JffilllT IIUKHR DATE IIAKB CLASS SUBCLASS FILIIIO D"'S 
lllflAL 

i~) 4 l f; 
: 

Q /D.11. . . 
1 ! 1 4!,:.!i; 

4ls 1 l 5 11 .3 l.t 3/(j'I A~ 'r avaft 

1 l i:; ., l 1 c;i1.!a , , /71· "'--: 
•.\i4 .. Ls 1 j., j? "f }61 tJ I ,:,d" ,.._,.,1 .. . T .. 

I , ! 4 !9 
... 

1!2 1 it 1n/,:.r:: t> ........... 

., ! i:; ,d" 4 i q !? 1 /1:;Jl Nim<> At- ... , 
: 

1 l 1;15 ,is nl2 11?n . 
i 

? i 4 n l, i4 1 i A Q/11 J'.-npl ~ _,. 

: 
1 i? !r:: 6 { 1,, n.J.'71(" -1iA AiA 

! 
'7 i A q!cdc:: .d c:; A /0.t:. '-•-.J:.t --

4 / 7 ,;! c:; ,:;. ! i:; !11. A /D.D. 

: : : 
4:4 1:Q Qi A iQ 4/R4 

\f)l} 
I 0!1 I : 

C. h 7 ! 6 !4 4/Q4 

DCICUMEHT IM1!lBI\ DATE CXJU'IITRY Cl.ASS $11llCLASS TllAIIS LATIOII 

YES IIO 

.. .. 

OTBER DOCUMEN'?S (Including Author, Title, O.te, Pertinent P119u, S:tc:I 

.. .. - ~-. ~ -~ ..... ·~.~- . ·-. -e .. .. 

' '- ' ' 
)i:XAM I II Ell '~ h - lo1'TE CONSIDERED IA /J C, /r:,t/ 
,l:."'-'IIHR: Inidel H citation canaidored, whother or not ciudon ill in eon(Jt11JMIC.' with HPEP S609: Dr- line th.rough citation if not 1n 
F:,"11fonoanco oad not. coru,ldorocl. Include c:opy a! t.his forca wit.h next. C.c:ic:='1J\lc.o.t.ic:n to tbe applicont.. 
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e. e 
" INFORMATION .DlSQLOSU~ .Cl',CA'.l';I.ON """CAIIT' '-··", , .. ~ _, . .. . ,,. ,!;,,.;,,.:i_,,. •• , .,.~ .• ~ .• ,,. .• , .... .,,._ ......... r ._. ... ,. 

IN AN APPLICATION severinsky et al . 

Eli:Mlllll 
I1nta.L 

FILIIIG CATI Ot/02/01 1-- AAt Ulm N / A 

' "" 
DOCUMENT IMIBSI\ DATIi FILINO D.\n 

Q/Q4 

• : ' i 
516 1:.:? nl2iQ 9/97 .. _ ............... , 

c;,i, ni4 4i4in 1 /0a. n ... i,..,..., .,.., "'1 

'l /Ot:. "'· ___ ._ __ : 

1 ') /OrJ. v.- .... tr 1 An 'f.t; 2 

1 n /OA • ~- - 1 An ,::c; ? 

1n/oa. ..,,,.,.. .............. , 

: 
GiA 4i<; 7!1i, 1?/0A n •. -1 l--- o+- .,, 1An ,;.c; 2 

, ., /Qt:. 

F. /Q7 o+- A 1 

10 /Q-:t il::rah1l Ai- A 1 

DOCUHENT IIUMllBll COUIITl!.Y CLASS SUBCLJ\SS TRIJISU.TIO!f 

YES 110 

OTHER DOCUMENTS !Including Author, Title, oau, l>octinont Pa17H, Btc) 

... - . - • ---· .....• 11------,1-.+---,,., . .,,.........,.......,,_..,_,,,_.,._.,.,, _,..,_-,,.,.,,,, ·"'·-"'·""·-""·""--""'·----.. --.,-_ -.-.. -.------. -... -.. -. --... -.---.. -.. -.---.--.-.. ----. -. -.-.-.. -.---.-•• - ... - ... -.. -,-.""-----II 

l 

---- l»,n CDNS lDRRED 1l // 1 /O Y 
l!:l\Nllll&R: tnit.(.,l H clt..t'ion conddetod, whether or not citation is in confotmance with Kl'EP 5609: Drow line thrOUQh citation if not. in 
onfomanca mid not con~idored. Include COf1Y of this fona with nut com:nwucaticn to tho applic::ent. 
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e • 
~ 

PAICE201 ~ICATIOll Olill8i!:i!,866 )II.Min ER 

INFORMATIQtl DI~CLQSURE. !;I.fA1IQN 
"'1°LICNIT 0 '"s~;;;in~~ •~tt a:i •'"c-''A •"><-ff••• 

.. '"".-t'"' ,- ..... · ... ........ 
IN AN APPLICATION 

~IUIOO DUS 01/02/01 r·. AJff Ul<IT N/A 

' I> 

&lWIUID DOCIJ1WIT NUKBEJI DIITB IWtS C:I.ASS SU'Bc:t.ASS FlLltOO 0..n 
I•1t1A1. 

~J 5!5 5!9 5 i Q ii; qht -.LrMI le,,."'-',,... ... .. ,. , 
i 0:8 : i 

Iii q w:i...i...A. Qi 7 !7 F,, /QQ ,..,..,.. ..... 
: : 

5 i-7 ,1, qi 1 !, 'l /QR -· ..... .. , 
517 

: 
8 i 8 !2 aig 8/QR -· . ' ..... .. , 

515 5lo 
! ! 

td4!c: A/Q~ ?JH 

Ii i i; ;io C) ! 3 j, 7/07 ?J{ t 

r:dA ~ii:; 'i ,d-:a '/QQ T 
. ..... .. 1 

C: i ., Ai A nin!.:. A/CO ·- .. ..... .. , 
: : 

sh 9 i 1 41?!'7 A/QR . ... .. .. , 
s!1 9!9 7 i 4 l4 9/C}R . ..... "'1 

o!t:; : : 
Si i B 6i 117 C) /C)R .... .. , 
i; la gig 

i i 
2:ai~ C: /QQ . ' ot- "'l 

~ D i; ! 4 1/1 ,iai, 7/gr::. ..... "", 
DOClJMEIIT IMGEII c:i,.n CX)UIITRY c:t.ASS SUBCLASS TRANS LAT I OIi 

ygs HO 

... 

OTBBR DOCUMEHTS ( !nclw:ling Author, Title, Dete, Per:tinont Pag••,. Etc) 

., .. .. , - .. '"' .. .. M- • ". '_,, . - - ., ·-· •.. •· . ., ... 

' ...... .) . 
)IXAJ1111£R \.f~ ... ~ ~ATI CONS[DlitlU':D IA /Jr,fut./ 
~llAIII1l£11: Initial if citation considered, whether or not citotiao i, in confolmanca wi{h HPEP §609; Draw line tl'lrougb citation if net in 
~onfor.,..nce and not con.sideced. Include copy of thb form with nut communication to the applicant. 
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e 
DOCnT 
llln<ul PAICB201 

~I.ICAT[ON 
SR 09 1 6 

., INFORMATION· DISCLOSURE:,.,.CITATION l'l',1:i·~ ... "' ...... ._-,.. ~ ~ ... ~ .... . ' • If" ::> ~ t\ ": ic•· .... , ..... ~, . .,.... "I"' ".!._!$ ~ -:.· ..... ,. ' IN AN APPLICATION Severinsky et al 
Vll,INO l!lTI 01/02/01 ~ICIUP /Ulr UIIJT 

N/A 

• .. 
Kx»IIND IXXllMEJIT Nlll!BBR DATB KNIii CLASS SUBCI.I.SS P1u1111 D4ta 
lNITI.U 

\)!) "! 7 

; 
7 8 3!2 t:. 7 /qA .... .::, 1 

5 i, 7 " 4 ! 4 q 7/QA .... ,,, 
.. fi, q 7 4; fi, fi, ,,197 .. .. ,,, 1An i::c: 2 

5 6 n A 'l ! n A "'.t./97 Ir(; ..... ,.., .... .. , -
: .. fi, 1 ! 4 Ain :q "'.t./q7 1rc, ..... 1,,4 .... .., 

: 
5 fi, ., ! , 'l ln 4 4107 Ir(; ..... ,.., .... .. , 

i 
5 A Qh Aig 5 4/9Q " 

.. 
I 

5 fi, r:; fi, 9!2 1 A/q7 11'~rr-11 

5 7 7 3 qin'4 f./QA ,,._ .. , _ .. ~1 n · .. ._ ~1 

5 .. , i; q ! 'l :7 .. /Q~ 1'A1 ,,._. ,,.+, ... 1 

r:; " r:; n ,l, h 7/Q7 . ...... , 
r:; " ::l ' 3 ! r:; ! ., 5/Q7 . L1P11nnere f l-1 0. ( 

~~ .. l,1 Q ., 1 j A jq ? Joi:: ., __ , ... , -- .... ~1 

DOCtlKEIIT IIUHBEll DATB CXlUIITRY CLASS SUBCLASS TPJINSU.Tto• 

YRS NO 

I 

OTHER DOCUMENTS Uncludinq Author, Title, Date, Pertinent PaqH, Etc I 

. ·-· .. -· - -

I 

'~ I 

!XAltllfER '\ Jt,v~· h lo,.rE COIISIOER.ED 11/11/4<-J 
EXAMINER.: ID1ti;1 it citatf;;. con•idered, wtlatber or n« citation b in confocmGnee with IIPSP S6D9: Dr- lino tbcough citation if not in 
conformance and not considered. Include copy of this form with next communication to the applicant. 
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e e 
CIOCnT ~IOTIOll ~ - PAICE201 ER 

INFORMATION· DISCLOSURE·-CITATION ~~1CMT \. ' .. 1 ·•. ... • 0 • ..,.,..n .:,-• ..:.~ ...... .,. ..... -::-,. "7\:,'.i ... .., ... ,.r •-:t"'·• .• .• ..,,·: •. ,;.,. . .... ~ -_ 

IN AN APPLICATION severinskv et al 
ftUIII OATS 01/02/01 ~IIIJIIP Nltr U!IIT 

N/A 

' .. -- llOOJKEllT IIUMII ER DATE NAll6 CLASS SUBCLASS FILIIOO 0.ta 
INnlAI. 

'I) L) 4 J 5!4 1 4 :4 1n/A? 

4 6 qi7 6 6 'O 1n/R7 !oh, ...... , 

c; R. , : , , 4 1 11 /QA C!..,.l~,.. .. ., o+- Al 

c; 4 q c; q n 7 ":I /Qr.. n .... .,. 

5 6 7 ., q ? n q/q7 ...... , 
sis 2 6 6 7 1 ln/QA .... ,., 
5'7 5i7 1 . 5 l 1 5/QA - ...... , 
fi 0 118 6 9!4 , inn tD-e.-.& .... ,., 17n, !1n? 

: 
5 q qiJ J 5 1 11 /QQ - .... ,., il77 '5 

5 5 f. l R 0 ., ~ ,n /Qr.. ,_ .... "'1 

c; A c:iln 5 5 5 4/00 u~, , .... 
j 

7!2 5,1 7 8 4 1?/Q? ~·~---, .. .T,. 

))j) 414 4!4 2 R 5 4/AA .... .. , 

DOCUMENT IMIBBR DATE <XlUIITRY CLASS SUBCLASS TIWISLATIOII 

Yl!S NO 

·- .. .. 

OTHER DOCIJMBlnS (lnclucUng Aut.hor, Title, Oot.e, Pertinent Pa9ea, Ste) 

-· --·-

... '~ . IJ 

EXAMINER \I A AAxi ~ - ~?6 <X>NS IDS RED 1,111 lllY 
6XANINER: 1..t'c.ial -iC~tioo con.oldered, whether or not citation io ln conform&nle with HPEP 5609, Draw line through citation if not ln 
ontormanc:e and not considered. Include copy of thu form with neat com=wiication to tho applicant. 
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e e 
~ ~:ICATIOll~a 866 ~ IIIND PAICE201 BP. 1a~'J., .. iNFORMATION'DISCLOSURE CITATION 
~LIW!r 

• ... .,i,.·s.,.·. ,f"rt•, .. • #:, .,_ ..... -;..:-:.~-~:.- ... _ ... ~ .. ,- ;..,._. .. .... ., .. • • ~ • r • \ r~ \ I ' ' 

IN AN APPLICATION Severinskv et al 
,1uNG·Dan Ot/02/01 FAaTIJIIIT N/A 

• Cl 

!XMI- DOQJKEIIT IIUMBSR DATE IIAHB CLASS SUBCLASS f'IU'IIG CAT& 
INITIAL 

G>\) : 
8 914 4 i:; 612 1/86 Vana 

4 4 q l i:; 4 i:; ! , , 10.r:. - ~ 

: 
4 i:; Ah c; n le:: I!. I O.t:. . .... ::al 

4 i:; 9!7 4 6h 7/0.t:.. 

i:; 7 alQ A Ai, A/QA ~n::amf p~ ::al 
: 

i:; 7 Alf. fi. 4ln 7/QA c,,.1, .. i .... ,., 

5 1 7 ! f;, ? ,h , JQ'\ ""''·'"' { .... ,. , 
5 8 '\: Q i:; '\ ln 11 /QA 

... !_ .. __ , 

Ii R g A 2 A :2 4/QQ . .. +- .. , 

c; .':I ' 7 q: R 7 7/QA . . , _, . 
i:; 4 1 c; 2 l4 c:: r:: /QC:: -- . 

r:.h n c; Al c; g , JQO. r,,. ......... "', 
U) c; h 1 :":I 4 l 2 li:; ') /Oil ~ .... ,. , 

OOCU!WIT lllllGER DAT6 COUNTRY =s SUBCLASS TAAIISLIITIOII 

YliS NO 

.. 

OTHER DOCUMEN'l'S (Including Author, Title, Date, Pertinent Poges, Btc) 

. .... - ~--· .. ""•" ·-··-·•·!> . ". .. -· ... ·- -· 

' '"' ) I 

E.'1.\11 I HER ~ /11A~/J. ~U CO.'ISIDERED II/If /ti'/ 
!lX.\HIMER: Ini&l''if -;;itetion con,idered, whether or not citation io in confor&.anc! with MPEP S609: Dr- line through citation if not in 
onf~rmanca and not co,uidered. Include copy of t.hi:, form with aeat coamu.nlc.i:ation to tho •pp,lic.ant. 
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llOCICliT 

~ PAICE201 ~ICMIOII 
BR ,8!f822, 966 

.:•.-"\:.... . ....... . -· ~ .... ·:, ... ·INFORMAUON. DISCLOSURE CITATION "''"'°"'''·-<--:. ~--·.- --- : '"· C - •• • ..... -. •r•..,:-·• • .... -. ,,. .... • .11.. ,_.,.,,_ ..... -
IN AN APPLICATION Severinsky et al 

_ F1u1G o.n 04/02/01 
~- AllT lllllf NIA 

' .. 
ExMt- DOtUNEIIT HUIIBER D.\TB IWIB cuss SU9CUSS FILlll'l Dua 
INITIAi. 

~) Ci l A ,ln ti7b 1n/QA .. _:_ .. __ .... :,l 

-
si7 ,h 4 l? li:; ?/QA 

: 
8!114 5l7 1 3 2/QA U:1.-:11 o+- "1 

1.!A ' 3 2 Ah 1n/aA .. ; o+- "1 
I 

g/6 r:;=4 2 7 1 6/Qr:, ; o+- "1 

i:; A 3 q r:; 1h 11 /QA 1,H ,,,. ... ; ....... , 
i:; 7 ' " n f;. ii. 3/QA o+- al . . 

" 7 c;. 'ii .1 n 3 'ii/QR ., ....... , 
5 7 ., . a q 9 7 7/QA 

,_ . .,. .. A 1 

5 7 8 5 1 3 " 7/QA ~~1· .... "'l 

'ii: 7 A 5 1 3 7 7 /QA Do,,vl 
I 

I .. h A 5 1: 3 8 7/QA 
i., __ .. :,a_ 

~) l 
i:;; i:; ,. f;. 7i7 A , n Jo&. U--1...:...a-

DOOJMENT IIUKBER OATS C:CUIITRY CLASS SUBCLASS TIIAIISLATION 

YES 110 

.. -

OTHER DOCUMENTS Uncluding Author, Title, Date, Pertinent Po9e:,, Ste) 

------· ·-· . -· ----·. -·-·· .... ·--- .. --· ... ... . ..... ___ --"9"···· ................ -··- .. ·- ·-·-· - -- - .. ·····. 

~ i""'-,. ~ ~ 
iONfJIIBR I/ 1,4 A /1\1..,_:tA --- ~TE COHSlllSRED u/Jc,/aY 
~IIIER: ffiitial if citation condderad. whather ar not citation i, in corCtomkce ~itb KP&l' S609: Draw lina thrOUQh citation if not in 
~onformanc:e and not COD5idorod. Include copy ar this Corm wlth next ccm:aunicatian ta the applicant. 
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e e 
iDocnT ~ICATION 
bnJOD PAICE201 BR QQ/822,866 

I. •• :._ .. - • 

, 
.. INFORMATION. Q.I~.~~~~~ .~I.~~!:r;~~ 1.u,uc.urr ... seve"r inskv IN AN APPLICATION et· a1 ·--~·- · "'t•1· ... ..:;.;.-... .,:; ,-;,., · . ..:·~ ..... ·~-:,(,: .. -

!f1uNC DAn Ot/OVOl r- AllT IIWtT N/A 

1 ... 
liUl<l- OOCUHEIIT IIUMBER DA.Tl! NAME CLASS SUBCLASS FII.IIIQ~n 

Il<lflll 

DD ,; l 4 C) ! 2 1 ! C) !n 2/Qt:. L. , -

1d4 4: 1 1 1, i, g /QC: 
., __ .. , .. _ 

c;i c; c; A 1 17 !c; Q/Qt:: 

,; ,; ,; 8 1 1., ,~ C)/Qt:. 

c; 7 A A c;lQ!7 A/DD u..,, 1 "".. ,. , 
c; 7 R,A n:nh A/QA . 
5 7 Q ! 1 4 ,1, A/QA 

. 

: .. ~ ., h A fi, jg I:. /QA. ·--
c; c; 4 c; Q ?1A A·/Dt:. 

c; ' Q 1 Q ,; 1n ~ /QA 
,_ . _ .. 

ft 1 . 
51? 5 c; ., ~h ,n /Q':1 llr~ ..... 

,; l fi, ,; 4 ,; "l 1i:: Q/Q7 Iv..,_ .. "" .. .. , 
1) D ,;!4 ,;.h ' C)!4 1 n /Qc: In- 1 ~: •• .:!I 

DOalK&NT NUMBER DATE COOll'fRY CLASS SUBCt.ASS TIWISLATIOlf 

YES NO 

-

OTBBR DOClJME!ffS (Including Author, Title, Date, Pertinent Pa9e3, Etc) 

.. .. -··· -- ··--·· - ··-· ·-· - ··-···---- ·--ot--- --.- . ..,,._.., ___ , ... _ ... ·-· - ... .. . ·-··- .. - . -- .. --·-· -- .. - --·-·· 

~ -..~ 

:ElWiIHll "i /.,(AM ...r I ~Tli COIISIDERED I/ /19 /,.,\/ 
~IUR: Init.ial H Rc'ation considered, whether or not cLtotLon b in conforraanc; wi{h HPSP 5609: Drow line through citation if not in 
tonformance and not cOMidered. Include copy of th13 Cora with next COIIIIIWlicotlon to the applicant. 
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,. 

e 
·INFORMATION ,DISCLOSURE .. CITATION lo\tt1.1C'MI' 

IN AN APPLICATION 

PAICE201 
lu,PLJCATIOH 
~El 

• 
oa,M.-.>,866 

l!i1.111G DAn OHOZ/01 lllCU1' Ari loot N /A 

I .. 

ll'JWII- DIXUJ(liHT MllllliR OATS HAMS ~s 
INlflAI. 

'1)')) c;. j c;. ,:; ! ? c;. i ,:; i C: , /'\/Qt:. 
_ ... ~, 

i 
1h ., i 1 la S'tt,at:. r:; i c;. _ .. .. , 

, 

1;.i c;. , i ':I .,1,is:i &:. /Qt::. - . _ ... 
"'1 

I 
3 ! ':I 0 l 2 l., 5le 11 /QA 1r.1 ... , 1,. ... 

C. ! A 411 ., 1 n I, 11 /QA .... .. 1 
I : ,.!.,in C. ! R R !7 ~/QQ 

,_ . .. ... .. 1 

-
5!4 .8 ! g n!oi1 ? /Qt:. 11r ....... 

Ci l f;. rd 1 1inl2 A ,2:, ... ..i ..... ...... .. , 
~ c.11 i:: in n i 1 !1 ~ ~;OA - _ .. .. , 

- ' 

SUBCLASS Frum DAts 

DOCtJH!llT IIU!IBEII OATS COUNTRY CLASS SUBC1.IISS TIIANSLATIOH 

YES NO 

O'l'BER DOCUMEHTS CJncludin11 Allthor, Title, D4te. Pertinent Pegu, Btcl 

' . 
iE:WIIIIER "\.. /,. A 4 ", _,/~ - '°"TS COHSIDER&D it J, 1 f ov 
~IIIER: Initial H ciut't'on can.,idere<I, "hnher or not. dtotion ia in lontor,:,,,,,,_! with MPEP S609: Drew line through elution if hot. in 

on!orru.nca and not considered. Include copy of this form with next CCQIDW1i.coticn to the oppli.cent. 

Page 12 of 15 
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e e 
DOCnT - PAICE201 ~~TIOII ~a9tS:2:2, 8&6 

·' INFORMATION•DISCLOSURE CITATION mi.sc:.un 
. ,..;i.,. \. ' .,.(! •. • ... ::,·,.-:-... '11;:t,! .. .; .,,,1,:;:"l:t,r1 ...,,_.,. -1" ,;·,'ft. .... ··•.• 

IN AN APPLICATION severinsky et al 
FIUIN ~fl Ot/Ol/01 ~Mrlllar NIA 

' "' -- DOCUMENT NUMl!Ba DAT& IIAllll CLASS SUBCIASS FIUIIO Du& 
lolUAI. 

T1i7 c;h 4!c; '1i1d, 1 fY'JOA ll'i .. ,. d a{ 
: 

~ ! '7 Ri4iR 
, 

c;h R/Q4 

o; ! 1 2 l '1 
: : 

1-A1a11 gig!? a .... 11 

,:;i i:; A!Q '1 i 4 !':l . 1 'l /Qili l'lcinn 

c;!",\ /,. ! i 
1: 5 !4 Q/Qd. I'll'~ ....... 

4iR 1d? 
: : 

n!nig A/QQ l'lc~ ....... 
: 

? ! 1 l:1 c;h 7 ! ' 1 ') /QA . ... ..... , 
: . 

J lli"'rQt:. !5 ! 4 Qi c; g i 1 j., r.,.-,.v • .T.-. • .,.t,- A 1 . : 

c; i !, A! Q. ,4 i g iA , ., /Qt:. . 
! 

gi2 c; ! 4 1 ! 8 !g '/Qt:. 
..,_: __ , __ 

c; ! 1 Q j 1 "i 114 1 /0'2 u ........ 

., ! c; 
: . 

c; t , 4 i 1. la t:. IQ? !i::rl'\t-t-

1'i) 4 ! c; 1 i, n i, !., 4/Ac; 

DOCUMENT IIUMIIEI! DAT!! COUNTRY CLASS SUBCLASS TIIANSLATIOII 

ns IIO 

-

OTHER DOCUMENTS Unclud.l.n<,i Author,. 'l'itle, Date, Pertinent PegH, Btc:1 

-
""" r- ' .......... 

EltAHilll!R ~ )A AA'J h pn Q)HSIDERED 11 / 11 ln'-I 
ElCAlllll&R: 1rd{la1 H c"6tlon c0ft9lderod, ..t>athar or not c:lt<stlon h in conronoanco wi~h 111'61' S609: Draw line through citation H not: in 
conformance And not c:on:iidered. Include copy or c.hb focra with neat c:amw,ication to th& appllc:ant.. 

Page 13 of 15 
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e e ·• 
ooam ~lCAflOII ,866 ~ PAICE201 SR 09 

,, INFORMATION,DISCLOSURE CITATION lill'mc:A11T'-·· ~ .... .''!4'\. ·"'1 .f "*•"' .~ . .;: "";; ..... , '.,,,.,., • .r.e; ~ ..... ~· ~ ......... l ... 

IN AN APPLICATION Severinskv et al 
1Fn.11co ~n 01/02101 ~ Alrf lllllt NIA 

I ... 
EIWII- DOCUKllllT IIUMBBI\ DAU IWIII CIMS SUBCLASS PIUlli ~Tl 

hltlU ,~ 4 ! f; 1 i 1 4!1:,!1: 1')/CH:. - ,I -,J 
;d Ii Ain Q!Al,: 7/A7 "rill----

4iQ a. j 1 Ii. i 4 ii:: Q/On Itri -
; 

., i '7 
: i 111 Aj ,do 411 h '7/DD 

~ r,on ,:. r: f; 

i::ln 
l I ' J ~ 4iA ? l A !o .11 Inn ' .d '7 '7 11 c:. 

I 

'! fl, 
: : d J ,; l n qi'!, ') inn ~ 11 01'\ "'"' ? 

i:.in r:; j 1 R ! 4 j? 4/nn ,. - eJ ,J 14 '7 '7 Ir;; 

r:;.!7 ,::h i;.!1h F, IOO i. . 
: 3!4 .3 ! (} !c; f '80 66.l <i i g A/QQ 1,,_, .a- _._ ... , 

11dQ ,do F.!?!A , n 10.0 ,.,._,.~1 _ .. 8, 3YO 65L 
j : . 

r:.1 Q Aif:i ·:ti '7 i11. 11 /QO 

i;.in 1 ! A 1 ! 9 iA 1 ,n,.. , __ . _ .. ,,, 
JA) i 

r; i 4 8!4!4 '32.2- 16 ,:; ; n A.Inn 'y;, ....... 1r 

DOQJNBNT 11Ul18EII DATE <X11111Tll'i CLASS SUBCLASS TRAIISLATIOH 

YES IIO 

<1.rBBR DOCUMBNTS Cineludin<J Author, Title, t>ate. Pertinent Pa11u, Ktcl 

.. - -······ .. ·-·-·-·~···---·~ ... ·- ·-

" '" ----.... 
IU,\lttHER \ A AM ,,,(' ----- lo,.n COIIS 1DER£D 11/19/oL/ 
it.v.1tltll!ll1 lnic<ai' if citafion considered. whether or not citatioa u in con/omaroc~ with KPEP S609; Draw line through citation if not in 
F:<>nfo=eo and not co,uidered. tnclude copy of this form with nut eamunicatian to the applicant. 
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.. _ 

'-···· ·-
• 

PAICE201 =~~TIOII / 09 /~ 
INFORMATIPN _ p;s,<;:LO~~- ~I!~JI9N. An.i°"' 

IN AN APPLICATION 
FILlaJ OATS 01/02/01 

... 
OATS 

I A/nn A .. Al 

I 1?/nn 1n-1--......,1,-1 .... ,., 

, ., /QQ .... ,., . 
6=1 n Q nl?!r:. Alnn .... ,., 

\ 
I ; : ; 

4l7 7 4 aith 1n /AA 
: i ; 

s.h ? 7 q!q!, 7 /0"- ia ..... , 1 

.JI : ··:...~a.., 

A 11\1 --·-·· 

.. . ... - ........ 

t,-, Alff u,n, 
N/A 

IINII CLASS SUBCLASS 

-, . --.· ..... ... 

1./\1' 

4 II 
ff 

OOCI/MiNT IIIJHIIBR DATB CCUHTRY CLASS SIJBClASS TJU\IISLI\TIOII 

YBS NO 

CY.rBER DOCUMBNTS (Includino Author. Title, Date, Pertinent Paqos, Btcl 

I 
EX.\HIIIER \· j A }x1 L ~?6 COIISIDBR6D // I 11 lo</ 
EltN!IIISll: lnica if ci6don ccn:iidered, whether or not citation h in conformance with ,(,sp 5609; Draw line through citation if not in 
onfomance ond not c01Uldarad. Include copy of this form with nut cOIIIIUl\ication to the applicant. 
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"it 'O ....- .!,l;;fw 

o. 1 of 12 
)\.,~_~tl§k:~==================;r================;=============================;i 
"~ :!i1 PAICE20l.0I'Vtm.tCAt1ll'l~tlllBEII 10/382,577 

INFORMATION DISCLOSURE CITATIONt--~~~~~~---~~~~~~~~~~~~~~~--11 

Ewum 
WTl.ll 

PY 

Th) 
,rv 
':); 
Y)\) 

IN AN APPLICATION l\nu~q Severinsk.v et al .__.....;;;..;;..;...;;;.;;;.;;.;;;;..;;.;.;; .... .;;,_.....;;;;;.... _______________ II 

ooa.rmr ~'1.!l1B£11 

6l2 al1 616!ooa/2001 

.. 
s!1 3!6 9!3!21/1994 

611 110 slab 1/2001 

sis a!1 6 ! 7 !4 3/1999 
i i : i 

4!7 6!2 1!9il 8/88 

5!8 s!G 7 ! 0 !91/1999 

' 0\4 6!2 6 ! 3 l6 3/2001 

6!2 2ls 7 j 9 j4 S/2001 

612 3/2 1 i 418 S/2001 

"6J.-o i 
-·-

DATE 

11 C na'l'r.U•I' 

Abe 

Barske 

Bullock 

:;rav 
' &r aA,. flagin 

..... .S.L 

Ibaraki et al 

Kinoshita et al 

Kinoshita et al 

Kinoshita et al 

~1#.rL'm 3616 

CLASS SUBCLASS FILll\'G DATE 

- ...... ~,· ',,_-, ,, , ....... ,..... 
--v"""~ ... -

ll ~r I,,., 

\ 

TJtAN:ill\Tlll:'I 

OTHER DOCUMENTS Oncludin1 Author, Tltl•, Date, Pertinent Paps, Etc) 

-- I 

EIAllllitll 'i / .AJ\ll)f p t,ATE aJ.'iS IDERED 

EXAIIIIU: 1.61101 If cllAtlon couiden,,1, whether or 001 cltotloo is lo ..,..fo.......,, •IU1 111'£1' §60II: One lino 1.1,.roogb citation if nol in cmfo,,,....ce and'"" 
,:oasideml lnclad<t a,py of Ullo fOJ11 •I ,h nut _,.ico\l"" 10 lhe IIIJl)llcont. 
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Application/Control No. 

\ 

Notice of Rt,~~nces Cited Examiner . "" .. ,,. ....... . #--..-.·."" ' :, .... ~ .. 'I:• ~ 

David Dunn 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name 

~ 
... Country Code-Number-Kind Code MM-YYYY 

/ A US-6,315,068 11-2001 Hoshiya et al. 

'~ v B US-6,330,498 12-2001 · Tamagawa et al. 

~ i C US-6,359,404 03-2002 Sugiyama et al. 

~ ·Y D US-6470983 10-2002 Amano et al. 

" E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Country Code-Number-Kind Code MM-YVYY 

N 

0 

p 

a 

R 

s 

T 

NON.PATENT DOCUMENTS 

Name 

Applicant(s)/Patent Under 
Reexamination 
SEVERINSKY ET AL 

Art Unit 

3616 

Classification 

180/65.2 

701/22 

318/432 

180/65.2 

Classification 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

~-..._,....JL. .. ~ -·- ·-- ••.• ·~· ·-v 

U.S. Petenl anct Trademar11 Office 
PT~92 (Rev. 01-2001) Notice of References Cited Part of Paper No. 14 

-
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•• j .. . "\ • .,,. ··.:.i:.-...f!. ... .. . ----- ........ •,.;,.• ... , .. ___ 2, .... Qf; .. li 

- = PAICE201.DIV rlCATl~1'1.11113£l1 10/382, 577 
INFORMATION DISCLOSURE CITATIONl--~~~~~~~..._~~~~~~~~~~~~~~~---41 

IN AN APPLICATION M'Plrrot Severinsky et al 1----------,--------------------11 tllff Art llm •ILl!C 3/7/2003 
D.m: 3616 

DATE 
a.ASS SUBCLASS f'ILltlC DATE 

-· 
1 ~,1 NU 11"'•'1 

· ...... --.. i----•-s·i·9" !"'1-i-9· ~2+s·+=1· l"l"/1:99 J 

,' 
; 1-\ 1.r_1 ... ., ,; 'w 

. , n ? .. UU't 
I> V --in---~6+o~ 1>"Mr ... s"i"Ti'o J.... J.J J ~ 

\~D 6 j 2 9 ! l 9 i 5 iJ 9/2001 LIOvatt et al - ,..,~nil - ,~.\. \'..J :"'\O\JV 

6 l 3 3 ! 2 2 ! 5 i7 12/2001 Reed Jr. et al \ -· •u• ~ 
Al'"""" 

s ! 9 4 ! 3 9 ! 1 is B/1999 Reed Jr. et al 

Minowa 

Minowa 

Morisawa 

Morisawa 

Morisawa 

DATRN''I' 

DATE 

YES 

lt-----+-...... --.-.--~-.--r--+------+------------------+---t-----+----+--~I .. 

OTHER DOCUMENTS (locludin3 A•lhor, THI•, Doto, Pertinent P116H, Etc.) 

-
EXAlll!IU: Initial Ir cltallOII consldned, whether or not cl talion Is In ..,.ronmnce •llh IIPEP §609: DrP line lhrwp eltatim, If oot in c:ooformnnce and not 
considered. lru:lodt CCJll1 of lhl• ror11 •I th next """"""icatiOII 10 the appllcanL 



BMW1012 
Page 416 of 1654

o.' Pt: ~., 
~ 

~ 'l ,·-9 ... 
3 of 12 

~ .iJ. .. . -
X_ '"'""-'""" ~ PAICE201. DrVrt.lCATICl.'l lllll!llEI 10/382, 577 - ~ 

INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION l\m.lCA.'ff Severinskv et al 

~ILIJ;G l'l,lff 3/7/%003 t:-• AIT Um 3616 

II C n•"""""" 
WINI DOClOO:m' ~'l'!BER DATE NAKE 

SUBCLASS FlLlliC DATE 1mw. CLASS 

'\)\) 5 8 9j5 3!3 3 4/1999 ~orisawa 
~ .-, ~v oi6 O!S 6 3 7 10/2001 ~orisawa -..--- -. 
~ )v 6 3 414 oio 8 2/2002 ~aqano nrl!t IVI :U. 
\) ,) 6 0 9/0 oio 7 7/2000 ~akaiima JUN n ?. ,n IA 

~v 6 3 2!9 6!7 112/2001 Nakajima r.~-., 1. I"' - ... --· 
~) 6lo oi1 7 B/1997 

UllVU ~ " 
n JI I 

5 6 Nekola ---
t ~) 6 2 oil 416 8 3/2001 Nitta 

1)\) 6 3 2!1 1!s 0 11/2001 Nitta 

'{),) 5 9 4j4 6i3 0 B/1999 Dmote 

~ ) 6 0 1lo 6i8 0 6/2000 Dvama 

'-01) 6 1 2l3 614 2 9/2000 Saito 

)\") 6 1 sis SE4 112/2000 rabata 
.., 

n,.,..,.,.,. 
POCUl!£NT "1.IJCl!ER DA1E <XllN'IRY WISS SUBCU\SS TRA.'ISLATltl'i 

YES "° 
.. . . . -

OTHER DOCUMENTS Clncludina Author, Title. Date, Pertln .. t Paaes. Etc) 

f,vy Published aoolication US 2001/0037905.eof Nogi et al. MJ/1,1. 11 /1.-001 
, 

., 

-
.... """'· ) ' -

EWll:-ii! \h~r-" In-' TE ar.'51 ODED it I 1,,i ID 11 
Wlllr.tR: lnltl(i I( citation ccnsldered. whether or not citation 11 lo cooron,m,ce •ltb IIP£P 1609: Ormr line t~ citation If not In ccmfo,,...ce and not 
-.Id.red. lnclad• capr or this form •I th neu comunlcatlon u, tbe -lia111t. 
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0 ~PE ~ 
~ 
..a 

~~11 ia't,J. gl 
4 12 

- :?,,~~· ~-•••--A~i .. .._:,, ----··•-- ,. ·• •, ....... of 
.. 

~' RM)'t_V IJOCUT 
PAICE201. DIV rCITICIINl!llllER 10/382,577 - ~ 

INFORMATION DISCLOSURE CITATION 
IN AN APPLICATION i'J',\trilln' Severinskv et al 

l'ILPC lllTf :J/1/2003 rwmom 3616 

Tl C' n,.,,,.,.,,,. 
EwUU lllOJIIEIT l4l!Btll DATE IIAn 

CLASS SUBCLASS FILIIIC DATE llfllUl 

15v sie 4!7 416 !9 12/1998 Tabata 

\)'i) 6l3 
! 

6i6!s 11/2001 At:r r-. :-1 1!7 rabata ,--
I~ 611 8!3 3 I B 19 

--,,, I ti ~LI 2/2001 Tabata 
~-) : : ; i .. ,u1 0 2 2004 

( SlB 7!3 4 ! 2 !6 2/1999 rabata 

~) 5!9 2!3 oi9b 7/1999 Tabata CiH{j J;:; ,:- ~ ... , "\ 

.' l): 6!3 
: : . . . 

4!0 3j3j9 1/2002 Tabata 
--Ill" 

~ s!9 3j5 I i 
4,/- a{ 0!4!0 B/1999 rabata 

m si4 1/s 
; i 

e.+- ~l 6 l O !3 5/1995 ruzuki 

~\\) ! I 

010 /1 6i2 sis 6/2001 iiakuta 

r:-r tl) 5 8 9[0 4 / 1 lo 4/1999 iioon 

~11\) i : i 
6 3 2!8 1 l 2 !2 12/2001 tamada 

l\)\U 1la : : 
6 2 1! 9{5 B/2001 :<amacruchi et al 

"' DATl.'NT ' 
OOCtJmlT Nl!IIIER MTE (XJl!lfTRl Q.ASS &!BO.ASS TIIANSIJ\ Tl OIi 

YES NO 

0\) 4 8 6 4 6 2 6 9/1973 l]apan oart 
l)\) 4 9 2 9 6 4 2 B/1974 IJapan " 

OTHER DOCUMENTS Uocladlna Author, Tith, Dau, l'llrtlo1111t !'Bps, Etc> 

~\; Published patent aoolication US 2003/0085577 of Takaoka et al, May 8, 2003 

- . -~-· ···- -··-····· ···-

-- rl 
E.Wl!ICEII Y k11~0~ ~TE <DGIDDED ill z,-, lc1v 
µAlllll!R: 1n1J'1 Ir cltatloo amsld1nd, -t,,th,t or ""t cltetlOD I• la cooronanco wl'lb IIPEP ·1609: Draw lino thtoulh citethm If aot lo to11fo""'"co end not 
consldored. l0<lada <111'1 or tlll• r.,,. •llll .. ,, -,,Jceu ... to tile -lh:ant. 
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,~'I 

.. ' 
~Tl~ - ~ PAICE2 0 l . DIV 10/382,577 ~-INFORMATION DISCLOSURE CITATION 

IN AN APPLICATION i\ffl.lCA'IT Severinskv et al 
•1UJ1: ll\11 ln/:/lm t=AIJ 3616 

Tl (: D~TJ;'t.11' 

Ewmu DCQIJIENT IMilltlt DATE l(AIE 

SUBCLASS FILING DATE l~ITIM. a.ASS 

,--,. ) 6!2 4!7 41317 6/2001 ~amaauchi et al --Y' )\) ! : 

91410 nc:L.t.:I Jr= i) 5!9 6 !? 10/1999 ~amaauchi et al 

:t ~) 5lo s11 
: 

3 ! 6 !s l/1992 Field et al /llt.i n 9 '1n ft • 

~vn 6!0 4/4 
- - - ..... "T 

9\2!2 4/2000 Field r.~- .. 
D'v 6i4 sl1 

: : 
5: l :6 11/2002 Field et al unUUt' ~cii tn· 

4' 

1-c.J •3•l-7• ~rJ·9· "Sta·i-r 31XfJ7'J. .,h""'i.:tia:ta.-e ... -~ o-C..1 nt11. lQ 

\)) al1 4"/ 3 ' " 
4!1 6 2/1980 Btienne 

DD i 2: 
sl o 2 si7 ,:1- i 2 3/1998 Kubo 

b'J 6!2 lll lil 5 S/2001 Bower et al 

~D 613 si7 Sj4 1 3/2002 Matsuda et al 

\)) 6!2 6!5 6i9 2 7 /2001 lJmebayahi et al 

\i'\) 
: 

9!7 
I 

5!4 9!4 13/1996 ~umazawa et al - -

DOCll:lll!NT ~'l!llll£R DATE COlM1IY a.ASS SVBa.ASS TRA/lSI.Allo.'1 

YES 1'11 

.. ~ 5 j 5 5 l 0 5 05/1978 Japan 
.. . . .. 

n:::al"t. 

~ 4 6 7 7 0 3 3/1992 Japan II 

\JV 7 2/1993 Japan " 6 2 4 5 3 l 

t~ 4 2 9 7 3 3 0 10/1992 
II 

Japan 

t ~) 51 l 0 3 2 2 0 8/1976 Japan II 

OTHER DOCUMENTS Uncladina Author, Tl Lie, Date, PerLinet11 Pages, Etc) 

~ 
Mayrhofer et al "A Hybrid Drive Based on a Structure Variable 

~ranqement~ .(1994) . . .. . . . ' ,._ -- ..... .. . - ~ . 

_i-- \('") 
U\!1118 \; , A~A/. ~TE 01\'SIOEREll !!h/•/rt 
EJ.Alllllill: lnifial If cltatloo c:oosldered, .i..Lhor ar no, cltallan Is la coororaoac• •ilh IIPEP §609: Drao lino tbroual> elution Ir not in coorol"CIIIIICO end not 
considered. lnclode .,_ or this fono •Ith aeu «cmmicatloo to lha -IIC8DL 
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0 ,PE ~ 
' ~ 

~ 

'4~1 t 6- i' 
'. ~ 6 of 12 .. ~ -~ ~ -·-· - . -
I~ = PAICE201. DIV rlCATIIIN l'1JIBEII 10/382. 577 
INFORMATION DISCLOSURE CITATION 

IN AN APPLICATION i\m.la.'<T Severinskv et al 
F1w,: 3/7/'llJ/13 rArre<n 3616 DAlE 

II c;: n • .,..,....,. 
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In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 
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Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

AND TRADEMARK OFFICE 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt.:PAICE201.DIV 

AMENDMENT 

Sir: 

In response to the Office Action mailed December 3, 

2004, and setting a shortened statutory peripd for response 

to expire on March 3, 2005, kindly amend the above

identified Application as follows: 

1 

\ 
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Amend the claims (claims 71 - 141 having been renumbered by 

the Examiner as claims 82 - 142, respectively) to appear as 

follows: 

Claims 16 - 81 (canceled). 

--82. (Amended) A hybrid vehicle, comprising: 

an internal combustion engine controllably coupled to 

road wheels of said vehicle; 

a first electric motor connected to said engine and 

operable to start the engine responsive to a control 

signal; 

a second electric motor connected to road wheels of 

said vehicle, and operable as a motor, to apply torque to 

said wheels to propel said vehicle, and as a generator, for 

accepting torque from at least said wheels for generating 

current; 

a battery, for providing current to said motors and 

accepting charging current from at least said second motor; 

and 

a controller for controlling the flow of electrical 

and mechanical power between said engine, first and second 

motors, and wheels, 

wherein said controller starts and operates said 

engine when torque produced by said engine to propel the 

vchielc or to propel the vehicle and/or to drive either one 

or both said electric motor(s) to charge said battery is at 

least equal to a setpoint (SP) above which said engine 

torque is efficiently produced, and wherein the torque 

produced by said engine when operated at said setpoint (SP) 

2 
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is substantially less than the maximum torque output (MTO) 

of said engine.--

--83. (Amended) The vehicle of claim -8-±- ~' wherein 

said controller monitors patterns of vehicle operation over 

time and varies said setpoint SP accordingly.--

--84. (Amended) The vehicle of claim -8-±- ~' wherein 

said controller monitors the road load (RL) on the vehicle 

R±r over time, and controls transition between propulsion of 

said vehicle by said motor(s) to propulsion by said engine 

responsive to RL reaching SP, such that said transition 

occurs only when RL > SP for at least a predetermined time, 

or when RL > SP2, wherein SP2 > SP.--

--85. (Amended) The vehicle of claim .s-3- ~' wherein 

said controller further controls transition from propulsion 

of said vehicle by said engine to propulsion by said 

motor(s) such that said transition occurs only when RL < SP 

for at least a predetermined time.--

--86. (Amended) The vehicle of claim -8-±- 82, wherein 

said setpoint SP may be varied by said controller as a 

function of engine speed.--

--87. (Amended) The vehicle of claim -8-l- 82, wherein 

said setpoint SP is at least approximately 30% of the 

maximum torque output of the engine when normally-aspirated 

(MTO) .--

3 
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--88. (Amended) The vehicle of claim -8+ 82, wherein 

said vehicle is operated in a plurality of operating modes 

responsive to the value for the road load (RL) and said 

setpoint SP, both expressed as percentages of the maximum 

torque output of the engine when normally-aspirated (MTO), 

and said operating modes include: 

a low-load mode I, wherein said vehicle is propelled 

by torque provided by said second electric motor in 

response to energy supplied from said battery~' while 

RL < SP, 

a highway cruising mode IV, wherein said vehicle is 

propelled by torque provided by said internal combustion 

engine, while SP< RL < MTO, and 

an acceleration mode V, wherein said vehicle is 

propelled by torque provided by said internal combustion 

engine and by torque provided by either or both electric 

motor(s) in response to energy supplied from said battery 

~' while RL > MTO.--

--89. (Amended) The vehicle of claim .s:+ _§_§_, wherein 

the combination of said engine and said first motor is 

disengaged from said wheels during operation in mode I and 

engaged during operation in modes IV and V.--

--90. (Amended) The vehicle of claim .s:+ _§_§_, wherein 

said operating modes further include a low-speed battery 

charging mode II, entered while RL < SP and the state of 

charge of the battery~ is below a predetermined level, 

and during which said vehicle is propelled by torque 

provided by said second electric motor in response to 

energy supplied from said battery~' and wherein said 
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battery eaftk: is simultaneously charged by supply of 

electrical energy from said first electric motor, being 

driven by torque in excess of SP by said internal 

combustion engine, the combination of said engine and said 

first motor being disengaged from said wheels during 

operation in mode II.--

--91. (Amended) The vehicle of claim -8-+ ~' wherein 

the controller may control transition of the operating mode 

from operation in mode I directly to operation in mode V 

where a rapid increase in the torque to be applied to the 

wheels of the vehicle as desired by the operator is 

detected. 

--92. (Amended) The vehicle of claim -8-+ ~' further 

comprising a turbocharger operatively and controllably 

coupled to said internal combustion engine for being 

operated and thereby increasing the maximum torque output 

of said internal combustion engine to more than MTO when 

desired, and wherein said controller controls selection of 

the operational mode of said vehicle between a low-load 

mode I, a cruising mode IV, an acceleration mode V, and a 

sustained high-power turbocharged mode VI, in response to 

monitoring the instantaneous torque requirements (RL) of 

the vehicle over time.--

--93. (Amended) The vehicle of claim -9-±- 92, wherein 

said controller controls said vehicle to operate in said 

modes as follows: 

in said low load mode I while RL < SP, in said highway 

cruising mode IV while SP< RL < MTO, in said acceleration 
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mode V while RL > MTO for less than a predetermined time T, 

and in said sustained high-power turbocharged mode VI while 

RL > MTO for more than a predetermined time T.--

--94. (Amended) The vehicle of claim~ 93, wherein 

said time Tis controlled responsive to the state of charge 

of the battery b-a-f:HE.--

--95. (Amended) The vehicle of claim -8-±- ~' wherein 

the controller may accept operator input of a desired 

cruising speed, and thereafter controls the instantaneous 

torque output by said internal combustion engine and by 

either or both motor(s) in accordance with variation in RL 

so as to maintain vehicle speed substantially constant.--

--96. (Amended) The vehicle of claim -8-±- 82, wherein 

regenerative charging of the battery b-a-f:HE is performed when 

the instantaneous torque output by the internal combustion 

engine> RL, when RL is negative, or when braking is 

initiated by the operator.--

--97. (Amended) The vehicle of claim -8-±- ~' wherein 

the total torque available at the road wheels from said 

internal combustion engine is no greater than the total 

torque available from said 

combined.--

st and second electric motors 

--98. (Amended) The vehicle of claim -8-±- ~' wherein 

the engine and first electric motor are controllably 

coupled to a first set of road wheels of said vehicle and 
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said second electric motor is coupled to a second set of 

road wheels of said vehicle.--

--99. (Amended) The vehicle of claim -8-± ~' further 

comprising a variable-ratio transmission disposed between 

said engine and said motors and the wheels of said 

vehicle.--

--100. (Amended) The hybrid vehicle of claim -8--1- ~' 

wherein said engine is rotated before starting such that 

its cylinders are heated by compression of air therein.--

--101. (Amended) The hybrid vehicle of claim -8-± 82, 

wherein the rate of change of torque produced by said 

engine is limited, such that combustion of fuel within said 

engine can be controlled to occur substantially at the 

stoichiometric ratio, and wherein if said engine is 

incapable of supplying the instantaneous torque required, 

the additional torque required is supplied by either or 

both of said motor(s) .--

--102. (Amended) The hybrid vehicle of claim -8-± ~' 

wherein said engine is controllably coupled to road wheels 

of said vehicle by a clutch.--

--103. (Amended) The vehicle of claim -8-± ~' wherein 

said engine can be operated at torque output levels less 

than SP under abnormal and transient conditions, e.g., in 

order to allow said conditions comprising starting and 

stopping of the engine or to provide and provision of 

torque to satisfy drivability or safety considerations.--
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--104. (Amended) A method of control of a hybrid 

vehicle, said vehicle comprising an internal combustion 

engine capable of efficiently producing torque at loads 

between a lower level SP and a maximum torque output MTO, a 

battery~, and one or more electric motors being capable 

of providing output torque responsive to supplied current, 

and of generating electrical current responsive to applied 

torque, said engine being controllably connected to wheels 

of said vehicle for applying propulsive torque thereto and 

to said at least one motor for applying torque thereto, 

said method comprising the steps of: 

determining the instantaneous torque RL required to 

propel said vehicle responsive to an operator command; 

monitoring the state of charge of said battery l3-af:HE; 

employing said at least one electric motor to propel 

said vehicle when the torque RL required to do so is less 

than said lower level SP; 

employing said engine to propel said.vehicle when the 

torque RL required to do so is between said lower level SP 

and MTO; 

employing both said at least one electric motor and 

said engine to propel said vehicle when the torque RL 

required to do so is more than MTO; and 

employing said engine to propel said vehicle when the 

torque RL required to do so is less than said lower level 

SP and using the torque between RL and SP to drive said at 

least one electric motor to charge said battery when the 

state of charge of said battery~ indicates the 

desirability of doing so; and 
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wherein the torque produced by said engine when 

operated at said setpoint (SP) is substantially less than 

the maximum torque output (MTO) of said engine.--

--105. (Amended) The method of claim ±-B-3- 104, 

comprising the further step of employing said controller to 

monitor patterns of vehicle operation over time and vary 

said setpoint SP accordingly.--

--106. (Amended) The method of claim ±-B-3- 104, 

comprising the further step of employing said controller to 

monitor RL over time, and to control transition between 

propulsion of said vehicle by said motor(s) to propulsion 

by said engine such that said transition occurs only when 

RL > SP for at least a predetermined time, or when RL > 

SP2, wherein SP2 is a larger percentage of MTO than SP.--

--107. (Amended) The method of claim ±-B-3- 104, 

comprising the further step of employing said controller to 

monitor RL over time, and to control transition between 

propulsion of said vehicle by said engine to propulsion by 

said motor(s) such that said transition occurs only when RL 

< SP for at least a predetermined time.--

--108. (Amended) The method of claim ±-B-3- 104, 

comprising the further step of operating said controller to 

accept operator input of a desired cruising speed, said 

controller thereafter controlling the instantaneous engine 

torque output and operation of said motor(s) to supply 

additional torque as needed in accordance with variation in 
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RL to maintain the speed of said vehicle substantially 

constant.--

--109. (Amended) The method of claim -±4-3- 104, 

wherein said vehicle is operated in a plurality of 

operating modes responsive to the values for the road load 

RL and said setpoint SP, said operating modes including: 

a low-load mode I, wherein said vehicle is propelled 

by torque provided by said second electric motor in 

response to energy supplied from said battery~' while 

RL < SP, 

a highway cruising mode IV, wherein said vehicle is 

propelled by torque provided by said internal combustion 

engine, while SP< RL < MTO, and 

an acceleration mode V, wherein said vehicle is 

propelled by torque provided by said internal combustion 

engine and by torque provided by either or both electric 

motor(s) in response to energy supplied from said battery 

e-afr*, while RL > MTO.--

--110. (Amended) The method of claim -l--G-8- 109, wherein 

said setpoint SP is at least approximately 30% of MTO.--

--111. (Amended) The method of claim -l--G-8- 109, 

comprising the further step_of decoupling said engine from 

said wheels during operation in mode I and coupling said 

engine to said wheels during operation in modes IV and v.--

--112. (Amended) The method of claim -l--G-8- 109, 

wherein said controller further controls said vehicle to 

operate in a low-load battery charging mode II, entered 
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while RL < SP and the state of charge of the battery eafl* 

is below a predetermined level, during which said vehicle 

is propelled by torque provided by said second motor in 

response to energy supplied from said battery eafl*, and 

wherein said battery eafi* is simultaneously charged by 

supply of electrical energy from said first motor being 

operated as a generator and being driven by torque at least 

equal to SP provided by said internal combustion engine, 

said engine being decoupled from said wheels during 

operation in mode II.--

--113. (Amended) The method of claim -±-G-8- 109, 

comprising the further step of operating said controller to 

monitor RL over time, and to control the operating mode to 

change from operation in mode I directly to operation in 

mode V where a rapid increase in the torque to be applied 

to the wheels as desired by the operator is detected.--

--114. (Amended) The method of claim -±-G-8- 109, wherein 

said hybrid vehicle further comprises a turbocharger being 

operatively and controllably coupled to said internal 

combustion engine for being operated and thereby increasing 

the maximum torque output of said internal combustion 

engine to more than MTO when desired, and wherein according 

to said method, said controller controls selection of the 

operational mode of said vehicle between a low-load mode I, 

a cruising mode IV, an acceleration mode V, and a 

sustained high-power turbocharged mode VI, in response to 

monitoring the instantaneous torque requirements (RL) of 

the vehicle over time.--
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--115. (Amended) The method of claim~ 114, wherein 

said controller controls said vehicle to operate in said 

modes as follows: 

in said low load mode I while RL < SP, wherein SP is a 

setpoint expressed as a predetermined percentage of MTO, in 

said highway cruising mode IV while SP< RL < MTO, in said 

acceleration mode V while RL > MTO for less than a 

predetermined time T, and in said sustained high-power 

turbocharged mode VI while RL > MTO for more than a 

predetermined time T.--

--116. (Amended) The method of claim "±"':1:-4 115, wherein 

said time Tis controlled responsive to the state of charge 

of the battery~.--

--117. (Amended) The method of claim ±.e-3 104, 

comprising the further step of performing regenerative 

charging of the battery~ when the engine's 

instantaneous torque output> RL, when RL is negative, or 

when braking is initiated by the operator.--

--118. (Amended) The method of claim ±.e-3 104, 

wherein said hybrid vehicle further comprises a variable

ratio transmission disposed between said engine and said 

motors and the wheels of said vehicle, said transmission 

being operable responsive to a control signal from said 

controller.--

--119. (Amended) The method of claim ±.e-3 104 wherein 

a clutch connects a first output shaft of or driven by said 

engine and/or first motor with a second output shaft of or 
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driven by said second motor connected to said wheels, and 

wherein the speeds of said engine and/or first motor and of 

said second motor are controlled such that when said clutch 

is engaged the speeds of the first and second output shafts 

are substantially equal, whereby said shafts may be 

connected by a non-slipping clutch.-

--120. (Amended) The method of claim -±-8-3- 104, wherein 

the rate of change of torque output by said engine is 

limited, such that combustion of fuel within said engine 

can be controlled to occur substantially at the 

stoichiometric ratio, and wherein if said engine is 

incapable of supplying the instantaneous torque required, 

the additional torque required is supplied by either or 

both of said motor(s) .--

--121. (Amended) The method of claim -±-8-3- 104, wherein 

said engine is rotated before starting such that its 

cylinders are heated by compression of air therein.--

--122. (Amended) The method of claim -±-8-3- 104, wherein 

said engine can be operated at torque output levels less 

than SP under abnormal and transient conditions, e.g., said 

conditions comprising in order to allow starting and 

stopping of the engine or to provide and provision of 

torque to satisfy drivability or safety considerations.--

Claims 123 - 142 (Canceled). 
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REMARKS 

Claims 82 - 122 (renumbered from claims 81 - 121 by 

the Examiner, prior to issue of the Office Action) have 

been further amended hereby, to correct dependency errors 

resulting from the claim renumbering, and to further and 

unobviously define the invention·claimed with respect to 

the prior art, as discussed further below. Claims 16 - 81 

and 123 - 142 have been canceled, of course without 

prejudice to their presentation in further application(s), 

in response to the Examiner's "undue multiplicity" 

rejection. The claims have also been amended in response 

to the Examiner's Sect. 112 objections. 

More specifically, with respect to the Sect. 112 

objections, "battery bank", where used, has been amended to 

"battery'', for consistency. It was also noted that mode 

VI, in which a turbocharger is employed for sustained 

operation of the engine above MTO (its normally-aspirated 

maximum torque output) had been referred to inconsistently 

as a "turbocharged" and a "sustained high-power" mode; for 

consistency, both terms are now employed to characterize 

mode VI. See claims 92 and 93, and 114 and 115. 

Thus claims 82 and 104 are the only remaining 

independent claims. These have both been amended to recite 

that the engine is run when it is loaded (either by the 

vehicle's propulsion requirement, the battery charging 

load, or both) in excess of a setpoint SP, which is now 

defined to be "substantially less than the maximum torque 

output (MTO) of said engine". It is respectfully submitted 
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that this recitation clearly and patentably distinguishes 

over the references relied upon. 

It is of course admitted that the language" ... 

substantially less than the maximum torque output of said 

engine" is not mathematically precise. It is respectfully 

submitted that some imprecision is permissible here in view 

of the fact that such minimum values are stated in the 

specification (see for example, page 68, line 29 of the 

application) to be typically at least 30% of MTO (though 

this figure is repeatedly stated to be exemplary only; see 

page 72, lines 6 - 10) and normally not in excess of 50% of 

MTO (see page 72, line 9). Note also that "MTO" as used 

herein refers to the engine's maximum torque output (in 

normally-aspirated mode, when a turbocharger is also 

provided) at or near its rated top RPM. It is also within 

the scope of the invention to employ the engine efficiently 

by loading it at a lower RPM; the specification at page 88, 

lines 6 - 10 gives the example of sizing the generator to 

load the engine to 70% of its maximum output at 1200 - 1500 

RPM. Given these examples it is respectfully submitted 

that this language is adequately definite to define the 

invention and to satisfy 35 use Sect. 112. 

It is respectfully submitted that this language is 

also sufficient to distinguish over Frank patent 6,054,844, 

which the Examiner relied upon in rejecting claims 82, 88 -

90, 95, 96, 99, 100, 102 and 103 under 35 USC Sect. 102, 

and claims 101 and 123 under Sect. 103. Frank clearly 

intends operation of the engine thereof near MTO at all 

times. More specifically, Frank states at col. 12, lines 20 
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- 24 that it is an object of his invention to "always 

operate [the engine] at wide open throttle or along the 

best efficiency (ideal speed/torque) operating line ... '' 

Frank thus teaches specifically away from operating the 

engine when loaded to above a setpoint which is 

substantially less than MTO, as claimed. 

It is acknowledged that Frank goes on to say that the 

engine could be operated "in accordance with any other 

desired operating characteristics" (lines 25 - 26). This 

is literally broad enough to include applicants' operation 

above a setpoint, of course. However, Frank's broad 

statement again fails to teach the invention as claimed. 

Furthermore, Frank does not teach operating the engine 

when it is loaded to a given degree, as claimed, but solely 

in response to the operator's pressing of one or other of 

the accelerator and brake pedals. See Fig. 8, and the 

discussion thereof at cols. 8 - 11. The Examiner appears 

to agree on this point, since claims 87 and 110, specifying 

that the setpoint SP is 30% of MTO, were indicated to 

contain allowable subject matter. That indication is 

gratefully acknowledged. However, especially in view of the 

statements made throughout the specification that this 

figure is somewhat arbitrary, it is respectfully submitted 

that to thus limit the independent claims would be unduly 

limiting of the applicants' invention, and that claims 82 

and 104 as amended above correctly define the invention. 

The Mayrhoefer et al paper was relied upon by the 

Examiner in rejecting claims 82, 88 - 90, 96, 104, 108, 

109, and 117 under 35 USC 102, and claims 101 and 120 under 
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Sect. 103. The amendments made above to independent 

claims 82 and 104 distinguish over Mayrhoefer in the same 

manner in which they distinguish over Frank, as above. 

Specifically, Mayrhoefer shows a hybrid vehicle that is 

intended to be operated as an electric car in low-emission 

(urban and environmentally sensitive) areas, so that the IC 

engine is to be started, presumably responsive to a signal 

from the operator, when the vehicle leaves such an area. 

The engine's operation "is intended to be steady-state" 

(page 189) and a planetary gearbox is provided fo operate 

as a continuously-variable transmission (page 191). Thus 

Mayrhoefer clearly fails to disclose or suggest a vehicle 

in which the engine is operated when loaded by the 

combination of propulsive and battery-charging loads, to at 

least a setpoint SP which is substantially less than MTO, 

as claimed. 

A Second Supplemental Information Disclosure Statement 

is being filed herewith, making of record a number of new 

references that have come to applicants' attention as a 

result of prosecution of corresponding foreign applications 

and further searching, and the Examiner is respectfully 

requested to consider these new references and to indicate 

in the file of the application that he has done so. 
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It is thus respectfully submitted that the claims as 

amended distinguish over the references cited, and a Notice 

of Allowance is therefore earnestly solicited. 

Dated: 'Z. /17 /"i} ~ 
Respectfully submitted, 

~ 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Patent Application of 

Severinsky et al 

Serial No.: 10/382,577 

Filed: March 7, 2003 

For: Hybrid Vehicles 

Hon. Commissioner for Patents 
P.O. Box 1450 
Alexandria VA 22313-1450 

Examiner: David Dunn 

Group Art Unit: 3616 

Att.Dkt.:PAICE201.DIV 

SECOND SUPPLEMENTAL INFORMATION DISCLOSURE STATEMENT 

Listed on attached PT0-1449 forms are a number of 

documents that have come to applicants' attention since the 

filing of the Supplemental Information Disclosure Statement 

filed in this application on May 28, 2004. Applicants' 

thus making these documents of record should not be deemed 

a concession that they are necessarily available as prior 

art as defined by 35 USC Sect. 102. The Examiner is 

respectfully requested to consider these newly-cited 

documents and to indicate that he has done so in the file 

of this application. 

The relevance of the newly-cited documents to the 

present invention is summarized as follows: 

Japanese Patent Application Publication 7-54983 

(Nakagawa et al) (provided with noncertified translation) 

shows controlling the shifting of an automatic 

transmission. The usual method is described as controlling 

the ratio based on detected engine load and vehicle speed, 

1 



BMW1012 
Page 449 of 1654

following a predetermined shift pattern. Prior art shows 

detecting increase in loading, e.g., "uphill running", if 

the speed drops below shift boundary line while the 

throttle opening is over a predetermined value. This is 

stated to be workable only under limited circumstances. 

This invention calculates a "running load coefficient 

KFUKA" which is then smoothed and used to correct the 

predtermined shift pattern. 

From paragraph 10, "[T]he running load coefficient 

KFUKA is calculated according to an equation KFUKA=2-(b/a) 

when the detected vehicle speed 'b' is lower than the 

standard loaded-vehicle speed 'a', and according to an 

equation KFUFA=a/c when the detected vehicle speed 'c' is 

higher than the standard value 'a' " This 

mathematically inconsistent, since both "b" and "c" are the 

"detected vehicle speed". Further, it is clear that KFUKA 

is a running load coefficient, that is, a correctio.n factor 

somehow responsive to variation in running load, not the 

running load itself. 

Japanese Patent Application Publication 4-244568 

(Onishi et al) (provided with noncertified translation) 

Shifting of an automatic transmission is controlled 

responsive to a predictive program that calculates the 

torque to be available after shifting. Running load is 

employed in this calculation. It 

determined as follows: 

stated to be 

101 now 
by the 
at the 

·"(0022) The running load estimating means 
multiplies the torque converter output torque Tt 
gear ratio "r" to calculate the torque Tm generated 
wheels, and calculates the running load TL based on the 
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relational formula T1 = Tm - M · rw · a from the vehicle 
mass M, the effective wheel radius rw and the acceleration 
a. The flow of this calculation shown in FIG. 6. 

"(0023) In FIG. 6, 
Step 601: Reading of the respective data of vehicle speed 
Vsp and engine rotational speed N, gear ratio "r" an 
acceleration a is performed. 
Step 602: the turbine rotational speed Nt is calculated by 
the following formula: 
Nt = Vsp/l20n/rw · r x 1000 
Step 603: Torque converter or rotational ratio "e" is 
calculated and pump torque coefficient 1 and torque ratio 
"t" are searched. 
e Nt/N, 1 = f1(e), t = f2(e) 
Step 604: Pump torque Tp and turbine torque Tt are 
calculated. 
Tp = 1 · ( N / 10 0 0) 2 . Tt t · Tp 
Step 605: Calculation of torque Tm. Tm= Tp · r 
Step 606: Calculation of running load T1. T1 = Tm - M · r · 
a II • 

This makes no sense. In particular, it is clear that 
the idea is to correct the torque at the wheels Tm by the 
factor M • r · a to reach the running load, but calculating 
M • r · a does not yield a torque in units of kg-m, but a 
value in kg - m2 / sec2. 

In any event it is clear that neither reference refers 

remotely to hybrid vehicles, much less controlling 

operating modes thereof responsive to road load. 

US Patent 6,067,801 (Harada) is based on Japanese 

application 9-329430. The disclosure is directed to 

reducing dri veline shock occasioned upon shutting off the 

engine in a hybrid by loading it using one of the two 

motor/generators. Road load per se is not discussed; mode 

switching is discussed only inferentially, e.g., " .. at the 

time when the engine is not required, for example, during a 

reduction of the speed or a downslope run, the hybrid 

vehicle stops operation of the engine 150 and runs only 
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with the motor MG2" (col. 9, lines 40 - 43). Harada states 

nothing of relevance to operating the engine when loaded to 

above a setpoint SP. 

However, this reference is generally relevant in that 

it acknowledges that the engine can be loaded by the 

battery charging load as well as the loading required for 

vehicle propulsion (col. 1, lines 15 - 17), that the engine 

can be shut off when not needed (as noted, col. 9, lines 40 

43) and that it should be operated at an efficient 

operating point (same). The vehicle's power requirements, 

including power for acceleration, for charging, and for 

auxiliaries, is calculated, and a decision made whether the 

engine is required. Engine activation is based on vehicle 

speed, or the necessity of battery charging (col. 10, line 

41 - col. 11, line 18). The engine is run at low power 

levels (col. 12, line 49), and idling is permitted (col. 

11, line 65). The engine can be motored to warm it up 

prior to starting (col. 12, line 17). It is noted that for 

a given output power requirement it is more efficient to 

run the engine at lower RPM and 

higher RPM and lower torque output 

higher 

(col. 

torque than 

13, lines 34 

at 

45). The minimum RPM of the engine in the loaded state is 

maintained greater than in the non-loaded state, in order 

to allow gentle variation in torque applied to the motor 

MGl during mode changes, avoiding rough operation (col. 16, 

lines 17 - 38), not so as only to operate the engine when 

loaded to the point of efficient operation. Most of the 

topologies shown involve the usual planetary gears et for 

combining the torque from the engine and two motors, but an 

embodiment is shown in Fig. 12 which avoids the planetary 

gearbox and first motor in favor of a "clutch motor MG3" 

which includes first and second rotors that function as an 
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electromagnetic coupling (col. 18, lines 43 56) . A 

series hybrid version, in which the engine never transmits 

torque directly to the wheels, is shown in Fig. 13. 

Japanese Patent Application Publication 11-122712 

(Morita et al) (provided with partial noncertified 

translation) shows a hybrid with a traction motor and 

engine propelling the vehicle; a second motor drives the 

ancillaries and starts the engine (there is no suggestion 

that this second motor is used to charge the battery), so 

the topology is effectively a single-motor hybrid with a 

separate starter. The invention is essentially to 

disengage a clutch connecting the engine and wheels upon 

braking, so that the engine can be shut off; when braking 

ends, the starter is used to motor the engine, and when 

the accelerator is then applied fuel is supplied and the 

engine started. Mode shifting is thus performed strictly 

in accordance with the operation of the accelerator and 

brake pedals. 

Japanese Patent Application Publication 11-113956 

(Hisamura) (provided with partial noncertified translation) 

shows a control device for a continuously variable 

transmission. The slope of the road being driven on is 

determined by a calculation employing the actual torque 

being supplied and the vehicle speed and acceleration. The 

"flatland" required torque is calculated and compared to 

the actual torque, to determine the slope of the road, and 

the transmission ratio adjusted accordingly. 

Japanese Unexamined Patent Publication 11-82260 

(Tsuzuki et al) (supplied without translation) - Topology 
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includes engine, first clutch, motor/generator, second 

clutch, and automatic transmission, and wheels, in that 

order. In order to reduce shock upon engine starting, the 

second clutch is opened and left open until the engine and 

motor/generator are synchronized. This would be completely 

useless, since power flow to the wheels would be 

interrupted, seriously impacting drivability. Moreover, 

this would occur under acceleration, just when it would be 

most annoying and possibly even unsafe. 

Japanese Unexamined Patent Publication 11-82261 

(Tsuzuki et al) (supplied without translation) is closely 

related to the above Tsuzuki patent application. According 

to notes provided by our searcher, this simply adds the 

idea of providing a starter on the engine. This would 

suffer the same drivability problem. 

According to our German searcher, German applications 

198 38 853, 102 60 435, and 198 14 402, (all supplied 

without translations) describe methods for starting the 

engines of single motor hybrids. 

Fiala US patent 4,411,171 shows a single-motor hybrid 

wherein the engine is connected through a first clutch to 

one side of a flywheel; a second clutch on the other side 

of the flywheel allows the flywheel to be locked to the 

output shaft, for direct drive, or to serve as the sun gear 

of a planetary gearbox. The planet carrier is connected to 

the output shaft, and the ring gear to a single 

motor/generator. The flywheel can also be locked, which 

provides an electric-car mode. The vehicle must be stopped 

to allow starting of the engine (col. 3, line 55), so 
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clearly the vehicle must be operated in distinct low speed 

(electric car) and high-speed hybrid modes. The engine 

is to be used to start the vehicle from a standing stop by 

using some of the engine's torque to drive the 

motor/generator, i.e., the motor/generator acts as a brake 

(col. 5, lines 1 - 7), with the planetary gearbox thus 

decoupling the engine from the output shaft. 

Maeda U.S. patent 3,620,323 shows a hybrid vehicle in 

which the engine is intended to be operated at full 

throttle at all times; see the abstract, col. 1, lines 37 

- 38, col. 5, lines 13 - 15. 

Tabata et al U. S. Patent 6,317,665 is directed to 

control of a lock-up clutch in a hybrid vehicle so as to 

smooth transitions between operation in motor-drive and 

engine-drive modes. Tabata et al patent 6,183,389 is also 

directed to control of operation of lock-up clutches. 

Finally, Tabata patent 5,887,670 is also directed to 

smoothing transitions. 

Hagiwara patent 5,565,711 is the US equivalent to a 

Japanese patent document cited against a Japanese 

application claiming priority from the same basic 

application as the present application. The Hagiwara 

patent relates to specifics of the connection of the 

individual batteries in a battery bank. No claims are 

pending in this application which are drawn to this aspect 

of the invention. 

7 
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Again, the Examiner is respectfully requested to 

consider these documents, and to indicate that he has done 

so in the file of the application. 

Dated: z/nf C 

8 

Michael de Angeli 
Reg. No. 27,869 
60 Intrepid Lane 
Jamestown, RI 02835 
401-423-3190 
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O)ft jaj .Ii :to J: lj!J[j!HC J: IJ * i:! h 6 =Mi!Mtl'r'ffel foj illlti 7'JS 
IDt'.fEi:!h, iE1'rftw•l:l.1'f-ii,cJ: IJ, .:r.::,,:)::,,O)ftfnfiii 
:toJ:cf!lii!IC~--:5\ti-C*i:! h6iEfiftfnfO)j(~ i:! il:., J:. 
ll2~ilit1'r1!fnfrtll*.~i:~1lc t.,t~:X.JHH ~ h6. t t., 

( o o 1 3 J * tc., WJiicif:fiftwfff,~~H:l'f-fll'.li. ktJ@ 

!Cli, ]l!iiJuO)JtJ!tMrs9K:toli-C, t.J.i L,J/BJUftre:fr~rnf 
10 (ff,BK FU KA S M~~~i'fHC::~]!!L,tJ:ll.J: 'J (.cffiJr,Ji:;; 

-C, ~~il1}J7Jflj!Jfflj];f-)&!C J: 1J, 1:"0):fEfr"?-1.fnf.lJ:l;f-)&!C:: J: 
IJ~:X.~111 ~ hfc.jEfiftfnfK~--:5P-CniJli21J[jiiijO)ijU.hJJ 
ffi~Di:!h6. L,tc.ffi~-c, !J[f,IITO)jEfig~~~Kbtc. 
~ -C, iEfiiltfnfO)j(~ i:! GC;!;!i--:5\t)-CniJli21J[f,&O)~!R!ll)JjJ7')S 
~ii'ji 6 h60)-c', UiHiii'i;J~tJ: c'GC::J: 6:fEfrftfojO)~ft!c 
j!iJb 6i']!if,luO)if:frf,}lt~~t~GC:folt it fe!HtJ::iiilii1ihif~ 20 

f:>h60)-c'iVJ6. 
( 0 0 0 8 J CCL', P'fj@Kli, firili2:fElr~foi-W'f-i; 

Ii. ~irn2~i!!:fE:fT1!fof Elll~h)6 .:r. ::,,:,; ::,,0)1!foiitic~--:5 
\tl-C~iliEfr~foj-:ifili:~!E9 6~$:fEfi~foj:ljijt~,E 
.:J:i~ c, !l!Jic ,f O)~iliEfi1!fuiltf:it c ic::~--:5\t)-CiEfi 
~foj/c)(J);t, L, fc.iEfiftfoj{~BK F UK A i:~:X.-Wi" 6 
iE1'r~raf{,M&•W'f-~ c i:~h. tO)iE1'r1lraif*~K F 
UK AGCJ: IJ iEfr~fnfi:*i" J:: 'J ic-r 6. J:li2~fl!jE:fi 
~raf :fo J: cfi.Efi~fnf i:*i" tc.<'bGC::, .:r.:,, :J :,,~fnfiii:i:* 
·f.7-\:1 "} 1--1v#-lfflITii:ffltti-c~iliEH1lfoimHJU:. G, ~ 30 

~~O);;z.11 "} 1--1v#-lfflITictO)~il!sJEfi1!rarlfflificf.P6it 
fiftfnff*Bi:.!±.li"6Cc~L'86ffi, CO)J::'J~~~ 
!Cli, 7, 0 'J I- Jl,tf-lffl/tli!li:i!J: 1J ~~iih-/Ji~ < .§.--:Jj! 
t,-/J)-c' iVJ 6 tc.<'b, ~ill~ h 6i.EffJ'rtfnflffl[ft1JlJJ[Jii:itfM{'J, 
O)JW&!!i:~Gt-C:;r::'t{:@c t.J. 67'Jl, J:.li20)J: 'J GC::i"hl;I'.. 
!li:it c -f O)~fl!i.Efiftfnf:l.~ c K~--:5~)-C re:fr~.fnff~~ 
i:il!±.19 .. 6~~Kli, ..l:li21JaiiJfilfif'J:O)JJW7'J1~~~ h 
6;f1J#.liJ>iVJ 6. 
( o o o 9 J £ tc., ..l::ii21Ef'r~fnf!f.1'·HJW¥~~li, II!~ 

h6. 
[ o o 1 4 l ::I: tc. WJ~2tE:fiftfnff*ti~tl.l'f-f~l;t, H:i® 

K~. ~iG9l!WffO)tE:fi1'Jfnf~8KFUKAffil~J:. 
O):jj,:n,.~t.n 6 1 *@UO)t};:~c tJ ~ tc:Bi'f1~i.P 6rfr1EBtmH CH 
ANTE Nl*lli, tJ :i U!1IJ1!f~if:fr~fnf{i%8K FU KA 
S Mi:~~i¥JK~J! L, tJttiJ: 'J K;f#/ix6 h6. 
[ 0 0 1 5) ::f:tc., ffli2:lliiilITli, /z:f:i@tCl;t, 3(j£!th1§1 

ibi¥HC~{t6 tt 6h613!1lJJ~:ittic, tO) 13!1lh~:ifiljjl0) 
~:i!tt~T<'bIDt!E;; htc.~j£ffih) f:> .:r.::,, :J:,, O)i'Jf.ff.f'iVo 
.J:cf:l.~icM--:5li-ct1J1fflli" 6~:itt1Jjff!]'f-f~c ~fiiliittc. 'b 
0)-c' iVJ IJ , WJilc!!RiDJJjJ$1Jjff!];f-ffil;t, iJJi~2i.EfiftfnjGCM--:5 
lt>--C J:.~2~:£ffi~tiliiET 6tiliiE'f-i9:i:3'U. c O)J: 1i ic 
i"hl;( ~Jr c iJJJJ11nU tJ1fi&.lLT 6;f1J.8tJ,cf)6. 

( o o 1 s J J:.~2tmiE'f-i111, 1m2tJ: i G9L!Iif&tEfift 
fai~B K F U K A S M GC.--:5\t > --C J:li2~:i1H/?< HiliiE i" 
6. 
[ o o 1 1 J J:lictiliiE 'f-1&11. MlictJ :1: t., M:I11H~1Efrft 

fnf{lf-tiK FU KA S MO)'i;JW2tc::Mi" ,M;j11:~tmiEi" 6 tr:.. 
,>bO)fllji£ffBi:, tJ :I: G9l!I!1!f&iEfi1'Jfnf~BK FU KA 
sMict1f--:5l,-c~J;itr ~tiliiEfffi~~JE'.¥~i:ah, ~till 
iE{f~~!E'Ft1KJ: IJ ~IE 6 htc.tiliiE°™GcJ: IJ wili2~ 
~t~i:~Jlti¥JKtilliEi" 6. 
(0018]:l:tc., H:i®K~, ~:X.-lli6h6tE:frft~ 

ffiffilO)~~MilOi:ffl~tc.c~, !Jli~l3ti~:i!80):,, 
-; r 7 ·:, -;·i:~11:.-r 6 :,,-; 1-- 7 "} -;·~.tt'f-f..11:h:id GKIDt 
ct 6 h6. c 0) J: '5 K i"ht( -!J.' r'J:,, :,,? He J: IJ ~!Rillb 
7Jh>~~J Gh60)-c'71-1211,« Y Jvi: ~GtMf'J:t,,-C~!Rillb 
JJi:~itJ:1ici"6ffi. t'JT6c:,,?r7'J~ffift~ 
L,--C t!R!!lhjJiJS::f,'i!i" 6 tc:<'b ftiU7 1 -~ Jv"" -!J.' Jvi:~:lih :ili 

iJ,WJ~2·iltE:fi~foj!fij!J: IJ ti {M>~gc i\tlt)j;Jj~ c L' 40 J:,.jf{'Fi" 60)-c' Yr'J::,, :,,? r 1}Sft~9 6 cl i 'J l:::J-:,, 

IJ:, M~2re:fi1!faJ{lf.8K FU KA 1Jft1:19- 6i1itt'll'.rti:~ ? I- iJl~~ ,Ht6;f1J.r,';tiJSil1) 6. 
J!'f 6 J:: 'J GC::fflliX6 h6. [ 0 0 1 9 ] ;t: tc., J:./ic:,t? r 7 "} -;·~.tt*l&li, kc 
( 0 0 1 0 J tc.c~f;( .l~cJE1T1!Fnf{iH&¥1-l:l:l'f-W~i, ;tf;f. MlictJ:;J: l,~JJIHJb-1:fij!f,ij{~BK FU KA SMiJ1 

!l!~tJ,~iltE:fi~foi!li:i!a J: IJ M!ft,){@b t'cf)6~i;tc 
Ii, K F UK A= 2 - ( b /a) :iX.iJ) 6:it:fi~foj{,f;. K 
FUKA~~H19-6h>, ii1ii1t>fitlct'cf)6m~:c::11, KF 
UKA=a/c~~6JE1'r1!fnf~BKFUKAi:.ilii" 
6. 
( 0 0 1 1 J '5'.tc., HmitCl;J:, WJli2i.Efiftfaj{*~~fll;f

f.JltJ:, Jiiii/2i!;J,:~1:11 i:! htc.tE:fift w{*~ K F U K A !OJ 

WJ~ffllO)~~••mi:ffl~kc~. ff~l3~~~•0) 
:,,-; 1-- 7 "} -;·i:~ll:9 .. 6. 
[ o o 2 o J * tc.. J:li2:,,-; 1-- 7 ·;, -;·~.tt'f-ii1;1:, 7 7 

-1211,« Y 1vO)if;/ih:iliJJitit-icJ: IJ ;;z. P ·;, r 1v#-lfflffihSlffl 
~htc.cc~~IJ••~~i'W~6-fhJ::~lffiTO)~ 
-\7f9:""0):,,? Hi".J:'.,,7'JS~M~L-td~iUo\ti-C, :,,? 1-7 

50 'J ?·~~kf 6. 
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r o o 2 1 J 11c. /Hj@w:.1;1:. J!:.:n~t:Hc! n6i:tfi~w 
nsm 2 o>t-1JWi~$f@*t~t tJ.-:, tc t ~. rime §lill/JlltjfilV,)\ 
(])':/7 1- 7 7 ·f(J)M.11:.~wmi-t 6 :,,7 1- 7 ·:, fl1~.11:.w11!#: 
-=fm~a;~~~Gn6. c(J)ffi2(J)~ttrrai.f!m~M~ 
ffi 1 (])!¥1JllfrMi!f@J: IJ t1]\d 1,1{ifi~Ciill:'.iEd h6(J)t'. -f 
(J)ffi 2 (J),j,IJlt/iai/t{iH c. ffi 1 0)4,IJ!lfr.~{iili c. (])ra10> l:: :J.. -r 
1J ;/ ::i.. ~ci: 1J . ;/ 7 1-- 7 7 -:lM .1 t :tcs J: U:-f (]) A1~ n1i!I!~ 
A~IC:ffbh6C c.iJSAiti!j;:;h~. 
r o o 2 2 J * tc.. J:lic ;,/ 7 1-- 7 7 7·M.11:.~i1~-=f mit. 

H:ilfilKl;t, ll'Hic:/7 r 7 ·;, 7'M.Ll:.-=ff:5!:tCJ: 6 §lili)J~ifiltj 

(]):,,' 7 r 7'-;,, 7'0)~1J:.cj:l~C:tot.;-c. iliiliifili.P G/JrJ:iili"-0)& 
ljir,;1)Sjifr'.iE@:fi:bh6&1C~jWj:ifil'f1"f...Q"-(J):,,7 r 7 7 7· 

~~Jffri·« ~ iJ)~7))~4,1Jttrr 1..,. ~rr1-«~ -ca., 6 t'fJJttrr 
c!h6t!littCIU$t:,,7 r7 -;,,7'(])M.iJ:.~Art~L,-C~:irk?,11i 
:im¥H.Ji:"'-(]):/7 ,- 7 -:17'~~t-r1·6. :/7 t-7 ·,-:/M 
.1l:.(])~¥~l;tii1ii!IRiJ11Jm1Jn) 6 {MIR~JjJiff'J"-(J)~/lll#:-C a., IJ . 
JJ11j!H~(J)~*!IRJJJjJ-C4'IJlt/ri- 6~•~7JSa.,6. C(])J: '5 tc 
1·ntl'.. 1Jn:iili"-O)&~i4iHCii1ii!IRil!JJjJ~~,tt.¥i'« ~ 7)l?j7)) 

~~'.iE-t6tc~,~*••n~~G-c:/7r7-:17~m 
ii~ c tJ 6 ;f;1J.¢.t7.1, a., 6. 
( 0 0 2 3 ] "'£ tc.. H:ilfiltU;J:, J:ilc:/ 7 r 7 ·;, 7·~.11:.Ai 

~-=H9'.li, JifJlicffi 2 (J)!j:1Jtt1rai!fi1!~, :/7 1-- 7 ., 7·0)~ 

JJ:.;l)lm-JP~ ~ htc. c ~ (})f:Efi~rnL "'J:. td;t';/ :7 r 7 -:1 7· (]) 

M.11:.~~~'.iE@(])M:iili~GM:iili"-(J)&fi~~W~hkc 
~(])i:E:fi~w(]) '5 is. irHJrO>'hO>J:: IJ 'biifr'.ii::{1M\;:; 1,;{ifi 
tCi~'.iEi' 6ffi 2 0)!¥1Jlt/r¥i!{iHiill:'.iE-=H.ll: ~ c! 6 teats. C 
O)J: '5 ic i' hit. :,, 7 r 7 ., 7·(])~.iJ:.(])A!lll#:(J)i/lhn:1m 
*1~6 h6;f-1J.e;1)Sili) 6. -f(J)fE1'j'Ji,lfoj ct., "Cli. tc. c ;Ul'. 
tJ"'J:. l,)1l!Ii1&iElr1elfoi{lM&K FU KA S Mn>fflt,; Gh 
6. 
( 0 0 2 4] "'J:.tc.. Htrgc!!RillJJJJ/ll!Jift1J-=ft.iltt. HimKIJ. 

Mlici:ttfji foi~!±l-=f !'9'.lc J:: 1J l,f !±1 c! h tc.tEfijifaf nsrrr'.iE 
(J),j,lJttlr¥i.!!{00:*=i11l.§. "7 :r..:.,:) :.,1eJ."fatmtJ:ilfr'.ii::{1lJV.T-c1Jn 
ifil!![;l):iJifi'.iE{ffiiJ,J_l:t' a., 6 c ~. wiilcEI !uJJ~i!ti~ :r..:,,:.? 
:,,~v-~ffi~ffii'6~~~"'·%~K:,,7!--Yrj:,,c! 
tl6. C(])J::"JKi'h~. :r..:.,:,;:,,f~-~jJ~~±d 
tl6 Cc t;>-C~ ~. 

( o o 2 5 l £ tc.. iwlfc!IRitbJJ/lllJift1J-=fr.5!:li. H:ii!iKf;t, 
i!:Xft Li.I ~ h tc.tJ. £ L, MeJJI! HUE fr~ fnf t%B K F U K A S 
M;l)Sffl 1 (J)!pl]lt/r¥${iill*i~-Ca., IJ . .§.-J. :J.. tJ ·;, J, Jt,lffl 
utn>ii.JTJE'.{il!LlT-C1JOi!l.t7'.J:ipfr'.iE{iBRl:(J) c ~. .:r. :,,:) :,, 
7·v -4'(])1JJ < ~i!f:9:"'-~iliij~JIY-JK :/7 r Y rj:.,, d tl 6 ;,/ 
7 r Y':'.1:,,-=fm~~u. 
( o o 2 6 J i tc.. uiJ!c!!RJJJ1Jll,1Jif!IJ-=fi'.lili. H-j@icu:. 

j!;J.:~H.I d htct.i:;J: L,)'l!JfiliifjO);iE1rjifnf{,f,~K FU KA 

ffiffl2(J)~llfratlNLl±ct.J:6t.±~;,/7rY':'.l:,,-=f 
&K~6~if!IJ~~~96:,,7r:1':'.l:.,M~-=¥-R~a~. 
[0027) 
(~/ii!i{91J J · JXf. ;;i~§Ea.Jj(J)-~/il!i{f1J~~lifJK~-:5t. \"("fr

f,ffitcJ~aJJ-t 6. 

(4) t;¥BfllJi-7 - 5 4 9 8 3 

6 

( 0 0 2 8] ~ l (Uot.1"C. -Ji'J 1J :..,.:r.:..,-:,;:.., I 00):/i,& 

?~'le 1. 2 r.l;J Cc fl, s. 7 ? 1J - -t I 4 . .:r. 7 7 P - ,,; - 51 
1 6, W.k.m:iiliUl'l l 8, 7. P ·;, ,, Jv:ft2 0, ,q 1,;J..jifiRl'l 
2 2. -1)---:}jz :.,:7 2 4 . .{ :,,.y--:7 ?.:::.;f;Jl, j.: 2 6, 
JoJ::1'.fiV.Jl.m#2 8 ~ft L, -C~t;SJV)Ac!h6 cc rbK. 
-f(J)~m,c ii. ,< :,,-1-? 7.:::. ;J,Jv r 2 6 K~9:i-t Ghtc. 
/t?.\Wl!H# 301))i:,Pjfflt~ h6i!..&N:ii 7.7'.J:iiffi@'d h6 J:: 
'5KtJ-:i"Cll6 • .:r.77tJ-;,(-51 l 61i. ~&,(])IV.JI.A 
~:!iQ m ~~Wi- 6 tc.~(])'b(])-C;;ts:~i!ifftl-c1t'ii'Jfb.-<. 

10 - :,,5:t(J) 'b (J)IJ:iffll, 1 6 h "C :td IJ. f'O)~i!M(J)IV.J/.A~:fil: 
Qm H!~i'WlA~..m:li{~-1,f SQ m ~ .:r. :,,:; :,, ffl~-'.f/jjl]jftj] 
~/ii 3 2 :tcsJ::u 1-- 7:,, A 2 7 ;,/ :1 :,,m~+t!Jift1l~l!'.3 4 
tcfM~i' 6. ::i.. o ., r Jv# 2 o It. ~~L, ti 1,q :?-e Jv 

~Y~Kti-~K~~c!h-C~IJ. f'O)·~·KM~L, 
-C6il~9 c! h 6 c c ic J:: IJ IJ'.k.A~mffl:~D1Y.Hc~it;:; tl 
6 J: '5 ic t.J: -:i -C l, 1 6 c c 'b K, t (]) 7, P ·;, r JI,# 2 0 (C 

f;J:7 ,( r JI, ,'1. ,( -:, f-{i 7. P -;,, r Jlrlz :.,-1;1· 3 6 ;l)i~C-J 6 h 
-c. 7.-f rJvf1lll'.~m·ff*-l,ftoJ:1'.f;;zp., rJv#ITTlfil'.T 
A~~i':J..P-;,, rJv#P~l.tfi1%S T A~:r..:,,:):.,ffl~-r 

20 i1Jfi!il~~ 3 2 ~J::u- 1-- 7:.., ::i.. 2 7 ;,/ :1 :,,m~+ill1Jtw~~ 
3 4 icf,iUii-t 6 J:: '5 tctJ. -:i -Ct.; 6. ,q }', :J..:iiliU.§ 2 2 f;t 
::i.. o ., r Jv#2 o t.-tkJ'1JKli2~d h"Ct.16 cc {>ic. -f 
(J)J'i.{F,,'1.jjlill~2 2iC\;l:7.{ fJ!,@J:ij!r,~/jjljtfl!):ft3 87'.JiW:l'. 
i-J G h "C :td 1J. .:r.:..,:):.., ffl~-=7-/lllJt'llJ~lll'.3 2 ,c J:: -:i "C 7 
.{f~@fi8~1fl!J#38(])m-Jfit~~ift1]c!h6CcKJ:: 
IJ. ::i..o-:, rJv#2 o ~,q ri:J.. L,"CifiEh6~:ffi:n,IDM 
ffldht"7.{r~~(J).:r.:..,v:..,@fiB~~•c!n6. m 
WJUH# 3 o 1b • .:r.:..,:;:.,, m~ +ifl1Jift1J~lll'. 3 2 ,c J:: -:i -c 
-f(J)~M51.-f2~ij~~M•~~t'lll~h6. t.J::tcs.J:~ 

30 .:r. 7 7 P- ,,;- 51 1 6 (])J:/1iGlff1HcWJlM.m(J)iffilfli~i!l1J 
'.iEi' -o!V.Jl.mi'll-e >9' 4 o n,~it i:>n. -f(])iJ!km11~*1· 
f*-1,fi:.:r. :..,;;:.., ffl~-=7-/ll!Jt'lll~~ 3 2 KW:M~i' 6J:: '5 KfJ. 

-:,-Cl,;,6. 

( o o 2 g J .:r.:.,;;:., 1 o 11. 1V.J1.m#2 B. mm#4 
2, l::';J..J,:.,,44, :tdJ::U:.e'..1(7'7:7'45~{iifi;l"Cffllix 
c!h"C:tcslJ .. #.'..10'7:7·4511. :r.:..,;;:,,m~+ill1Jif!ll~ 
a32KJ::-:i"C~fi!il~h6.-fij-t1?48~G~1::i..t-
1J 1::.:,. - 51 5 o ~ft 1.., -c f:!U~ c! h 6 ~~Jflc J: -:i -c .121<. 
:klU:R~l L,. :JM:tj'f~~ 1 2 l*JO)ifti,:ii ;;z ~ifR~ tl-C t:· 

40 ;;z r:.., 4 4 ~J:Tiih d-tl:6 t. c tc:J: IJ:? '7:., :?,rn~@:ij!i 
c! tl 6. 1Y.JdM=t 2 s :tcsJ:: v:mmrt 4 211. :? 7:,, ?n(J) 
@EK~MG-C@ERDdh6hA:,,•7~KJ::1JlfflM 
;:; h ~ J:: '5 ic ti -:i -Cl,, 6 c c ti K, ::c.:,,:}:,, fflffl -1-ftilHf!iJ 
~~ 3 2 K. J::-:, -C/lllJiffil d h ~ 'iij~ri;l, 7• 9 .{ 2 :,, -1·llMI* 
52KJ:IJ. hA:/~7~c:77:.,~ftcO)@fi~ffl~ 
;if~~ h "C!ffig~ 9 .{ 2 :,, :?'t;i~fg c! h~ J: ') tct.c-:, -Cl,, 
6. 1!?.\i~~ 1 2 i*J-C~~i~L,tcm.m:H.:n;t, mmtf 4 2 7'.J) 
1:>.:r.,1=-'/-::i.. 1- 7.::.;J~Jl, rs 4. mmimug s 6. At~~ 
!Kt5 8~*1-C:*:Ri.K~H!:l~h6 • .:r.:..,:):.,, 1 OICl;J:.:r.:,, 

so :'J:.., t~·:t;n1J<ilil. HQ1J'.iE1· o7J<ilil t:.., ~t 6 0 ;l),f,tt-J 6 h "C to 
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~- ~©.:r.:..,v::,,~W*&i:*~m~i:.:r.:..,v:..,ma~ 
il,ljji!j]~/ft3 2 tC/;ll*fi~ 6J::: '5/U.J. ?-Cl,6 cc 'lite . .:r. 
=-r '.I - ;:z, 1- 7 .:::. rt-Jv r 5 4 ,cr;i:ti~m.ti ;z, EP©U;f.iOUJt~ 

~W96M*~:_,,~52~~~Gh-c~~- ~©BS• 
Jl~*·f(g~~.:c.::,,:)::,,f!HlH·ffilJifl!J~~ 3 2 {c{:M.g-9 6 
J: '5 {ct.I. -:i -Cl 1 6. i tc.. 'r 1 7- r •J 1:· .::i. - 51 5 0 {U;t 

I.J '?:.., 1.Jfih©@Ji;it::lalJ!Jlt.., -C 1'iJv A ~§B~t 9 6@l.iJfJ-e 

(5) 

8 

:):..,@jfi~~NE . .:r.:..,v:..,1o©~W*&~. aA~ 

milm.JJ[. mmiiU~ 5 B r1IDn•i£kJl . .:c. 7 :::i :..,©o N -
0 F F t..c c·Kr,t, G-C. ff1J;;tf;J\~,~t.J..:r. ::,,v:..,Lf:l::JJ~li'{/1/Jic! 

1..,--:)--:)jt/.;fl{-'ff.ffi.l'JW:\ :;If ;i, ~{!fafstt 6 J: '5 icrYJ'f:f.YJ G 
ntc. f'- 517 ·;, 7'{-'im~:i:\t.J. Lic~-:51.,,-c. Mll2~·14nj'f 

ntff 3 o tc J::: o~·Nn 7-©PJt9t:ffl:{-'P.ilHH51 ,r ::: :., 1/. ,r 
1/-t ,( 51 4 8 R: J::: 6121<.D;\'lt/L 7 ,( r Jv@lli;~$1Jiftlljf 3 
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ts, tJi L,:m:O)B(~CC!;J:, 1JniJ.jJitX,~7 7 :?'X KA S 0 
KU ;IJS~f!j:O) 1 "? c l,--C ffii,1 G h--Ci,\ 6iJ>, ,fO) *. S: 0) 

li&tJlffli,l 6.:h6 c. :itfi1'J.wl*!lK FU KA S Mtcf.:h 
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D 1 9:toJ:1'.JS D 2 0 t.J>~H~ h~ c. ct.t. <. A7"' ·;, 7· 20 O):.fEfr~fnjfi'M&K FU KAO)&iJill;jtJ)f::,O)fiJi'JEJ\llraic H 
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K:if-9~/J) G~li~f!j:tcvh--CtJ t L,:ffi:/J>V,!:JEd h6, 
"9"tJ:bi:,, ~iJg2tJt L,M,1111.HiJO)jE:ffj[ftii{lf,~K FU KA 
0)~8~rn"9777XCOAST. ~fL,/ll!ffl~O):.fEff 
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forl*.K FU KA S MliH.i®K.lJli'INt~ h6. ~CC. ,1: 

fiAfor~RKFUKASMO)Jl!!ffi~cjl.1r.-r6r1v-~ 
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O)g-f-~:#~KE!Bl~ VC. ml l 1 Kffi9· J::? Cc, llf~O)jE 
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ffil1.;Jlic c t.t. 6 ll c":.fEfij)_fnj£.f,• K F UK A S MiJS/ii~tc 
~{tc:;ttG.:h6, 9·tJ:bt, .ijl:l§ICJ/ii,,UJHifi1.;J~cctJ6 
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Jl.,tJ 'J::,, 5l C 3 RD H 0)~31')5 7 tJ 7 d .h "C 7'J) i:,ii:Jt,
f- ::..,n,*-1 T d tl: i:>h 6. l,1')\ L,, J::.li27.. f- ·:1 7· S E 1 0) 

!J,1Jt!Ji7'JS~n: d t'i tc.~g,tctt, *1t < 7- .:;- ·:; :t 3 E 2 tcto 1, \ 
"C, 77JfX3RDHO)~!g~flJ-Civ.>6~§~~~ 
t!lrd h-o. ~Wli:J.. 'f', 7·s E 2 O)flJt!lrt.J:l~;iEd h60) 

-C, ;J..f" ':J ·fs E 3 ~C:fol,1-CJiiJlictJ::t: l,M,Il!!dhfc.jE.fi' 
~fuf~~K FU KA S M7'J5fc.l ;lli l. 2 :f~/.tO)lfrn:O) 
~t!Ji&•RJ).J:-C~6~~~~~ttfrdh6. c.O)~t!lra 
.fi{jt;J:, riry-;;t:.,,U:J:6:.,,7 r :'.i•) ::..,O)~~B'!jO)J:E:fj 
1ll fuji}:i1f'.!.&~~HE1TtC J: 6ibO)'{'~,01)\?ji)\ ~ $IJn:9 6 tc. 

~)O)bO)-CiVJ-o. 

(0059]l:.~7..f--;;7°SE30)~t!Ji~§%'.dhk~ 
i?i'IJ, ~h(lc'O)JHrf!!fuf-Clit.i: l,\0)-C, :J.. 7" ':J 7' S E 
4 ~c~1,,-c 7 7 :'.IX 3 HO L D0)r};_J:g1')~:'J 1J 7 ~ h, :;z 

-r ·:1 7°3 E 5 tc:fot,\"( 7 7 ~X 4 3 D WN O)r,/fi)'.7'Jl7 1) 

7 ~ :htd~. :;z "t ·:; 7'S E 6 ic~1,i"( 7 7 :'J'X 3 RD 1-1 

O)l*J~1'J, 7 1J 7 d n. :J..-r, -;· 3 E 1 K~1,\-c1Jaii~ii 
tj·,( :7Jl.,h?:.,, 51C 3 RD HO)l*J~;l)S7 •J 7 ~h-C:I.Pi:, 

*JL,-f- ::,,1.1,itT d tt i:>h6. 
(0060] G~G, J::.~:7--r,"J°SE30)~t!lr~W%'. 

d htc.~i?i'li. ffi 4 ii¥~iiic J: oJEfi-Clit!RillJJ.tJ::f Jl 
c tJ-:, -C 7 71! JI.,« Y Jl.,O)li'i/ihu:,.7.J.t.Jff,iJ!IJ d h 6 tk!i!-C 

iVJ60)-C, :J.. f' ·:; 7· SE 8 tUot.>-C7 7 lfX 3 RD HO) 
11;Jff 7'JS r 1 J tc -tz ·:1 r d h, :J.. f- -;; ·f 3 E g tc ~ t, \ -c 7 

7 'fX 3 Ho L DO)~~n, r 1 J ic-1!, rd,,, :7-'f' ·:1 

7· s E 1 o tUol,l-Cffi 4 ifil¥f'J&"'-0):/7 r 7 7 ::,·~Jt 
O)M~O)~ttfr-·RK3HOLD~•Wdh6. CO). 
~O)'f.lJltlr •• f1lK 3 HO L DIJ, J:ll27 7 lfX 3 RD H 

dhfc.J;!J;i?;-Kli, :J..-J'·;;?'SE l 5K:fol,\"(¥j'ilijO)~jm. 
~X~-C iv.> o 7'J)§iJl7J>-'flJl!/r d h, C 0) :J.. f--;; 7· S E 1 5 0) 

-'flJt!lriJ1*n:~.htc.~-ei-icti:J..'f' ·:17·3 E 1 8 ~Uc51,,-c~ 
O)V~:ii~~~*9fc./btcJm:ii~ii"!t ..f :'7 Jt, h '7::.., 9 C 3 
R0HO)l*Jffffil~~Hffi.dh6. ik, :J..f-,~S 
E 13. SE l 6ie:fol,l-CJJ1]:ii~J!-tj·-{:'JJL,;IJ•)::,,9c 
3 RD HO)f;/;;J37'Jl0. 2 -Civ.>6 c$1Jl!Jrdhfc.J;!J;g,iui. 
:7- -r ·:; -;' 3 E 1 7 iU,.;t,\"(]f!jiiij0)1JOjaWU~?.-C iv.> 6 7'J>§7'J, 
7'J5f.1Jttfrd h, c. O);t.. 'f' ·:1 7· 3 E 1 7 0)$1JttJr7'JlMJEd htc. 

30 t.Bil"Kl;J::J.. j-, -;·3 E 1 8 ic~<,1-C ~O)jJlli!ttli!H:*1"' 
tc.lbicJmi!~ii-!J· ,( 7 Jl.,;IJ '7::,, 51 C 3 RD H O)r};_Jfft.)11 
~,c:it1m•dh0. 
(0 0 6 3 J {-L,-C, ;t..f--;;7'8 E 1 9K:fot,l-CjJUjj!!~ 
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§~~~ttlidh6. ~m~c0):J..f--;;~SEI90)~ttfr 
7'Jl~JEd h60)-C,4i:Jl.,-f· :..,1Ji~t7 d tt f:>h-on,, 1m:ii 
~j!·!}",( 7 Jl.,h '7::,, 51C 3 RD HO)l*Jff7'J:i3 KitJ~9 6 
l, :J..-r·:17°3E l 90)$1JttfriJ5~JEdh60)-C. :J..'f'-:; 
:7'S E 6 ictot.,-C7 01.fX 3 RD H O)l*J~;l)l 7 1J 7 d h 

40 6 cc Uc, :J.. -r •J 7· S E 7 K ;fol,\"( J:Jtc1JU:ii~ii-lf ..f 
7 JI., tJ '7:.,,? C 3 R D H O)~ff 1'J5 r O J K '.J 1) 7 d h 
6.J::.~7--"f-:;7°3El3n~SE19-C~, V"Jf-7 

, 7·:t,t.11:.cj:l~Uol>"C, W:ii?t{ticJ: 6~ii7'J) G1Jll:ili"'-O) 
&fi;;i'Jl2@H~W dho C, :J..-r 'J 7'3 E 6 tCJ: fJ 7 7 If 

X 3 RD Hi: 7 1) 7 VCf&~¥~t~1jt,,, ;j(O)rr,IJtliJ-lf ..f '.J 
Jl.,-Ctt:J.. :;- ·:1 7· s E 3 O)fJJttfr7'J,~%'.d hoc. c i:~f*c 
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K, ;J,f-·:i7'8E4. 8E5, 8E6, SE7K:foL-i--C 
7 S YX 3 HO L D. X 4 3 D W N, X 3 R DH, :fo J: 
c'.f1lllitif:£ifil·!f' -{ ? Jv tJ ')::,, 1 C 3 RD H O)l*JffiJl-t:ht' 

h? 1)7dh6. 
( o o 6 5 l ·f t.i::b-ts, J::li2~ 1 6 O)ffi 4 jJUttl:llilJff!!J;t, 

-';F-:,,/CtciL,l--Ci;J:, ;J,j--:; 7·5 El tCtoL,;--Cri']-:;i-:,, 

:;I'•) ::,,v7 I-O)§t~U:$1Jllfrdh . .§.-J7-f--:; :1S E 3 K 
toL-1--Ct.1:~ L,MlllHiO):ii:fi'~fnj(if,~K FU KA 8 Mhl 
1 . 2'!¥/.t:0)/ifrJ:i:'.fil~.l.c tJ '? te c4'1Jli/id :hie b~,c, 
~~-;,,'7r~W~96k~Kffi4~¥~m~O)V71--
7·:,7'7'N,ltl:;:;n6. ~le, ;J,f-·:i7'SE 1 lK:foL-1--C 
-fO)V7 1-- 7 ·:i 7'M.It!j:IJtlfrU;jO),'Efi~fnj/lf,~K F lJ KA 
8MJ:l')pfr:@'.(ii1ii3/C:i-J'(B;L,1j\~~!plJlt/i~ti%1!K 3 HOLD 
~, td: L,M,lll!fiO):ii:fr~:fnj{lf,~KF UKA 8M:IJST~ 
b"?!cc~lt/id:hkc@. toJ:U, ;J,j--:;7'SE19K 
tciL,\'"[ 2@]§0)~~1.)H:,jJn~~O)/j[qli7'Jl!pljtlfr dhlcfi, 
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7 I· 7 ·:; 7'):l'l~~AUU:~ ( ;,,-7 1-- 7-:; :iO)~ji!L~) 8 P 
Du 7'Jl:;:J<~6h6. 
( o O 6 8 l &MK, .l.ll27- f- ·;; 7· S S 3 0)$1JtifriJ5~JJ:'. 

d hte~.@;-KtJ:, Mf. < 7-. 7'-:; 7· S S 4 K:to~i-Cffi 2 :ifil:¥ 
~m~0)8.Yt):,,~~97°7:7'X2NDDO)i*Jff~ 
r o J t' iYJ 67'PNtP7'Ji$1Jtifr d n6. _Uc7- -r-:; 7· s s 4 

O)~tlfr~~'.ii'.d:hkc@, 9~:/)~•2~¥~m~O)s 
iiJJ:if t) :,,t> il1J 6 c$1Jtvi d htec iHI:, Hi:iiliO)V7 Hf•) 
:,,ljiljfftlj;t,-';F-:,,pg0)7,f--:; ·:fs S 2 3 /Uol-\L;/7 I· 9 

10 t):,, 7'JS~fi' d h 6 0 l, 7Jl l,, J:.g2A f- "J ·;i S S 4 O)!pljltJi 

~•mdnkc~, 9~b~•2~¥~m~O)~•Yt) 
:,,t>i;J:tJ t,; crllttfrd hie c ~ii. t:!e< ;;z, f- -:; 7· 8 8 5 K 
:fol, 1 -C 7 '7 :?'X 3 R D 1-1 O)i*Jff :1.Jl f O J t' iYJ 6 :/J)N1JlfJ> 
~li/i;:;h6. C0)7'7:7'X3RDH~-fO)i*Jff~fOJ 
t'tf)6c~Kffi4~:¥~m~O)V7r777M.ItO)fiM 
~~*9 'bO)t'iYJ6. 
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FU KA S MtJS 1. 2 f!E/.t:O)P.Ji'm{il~"'f@h lec$1Jtlfrd i';-, ·ftJ:b~ffi 4~¥~i9'.~0)V7 I-- 7 7 7'M.It7'Jl{&:~¥ 
htcc~K, f:0);,,7 J--7-:,7'7'J5ij~~;:;h60)t>il1J6. ~dhtJPc@ii. HHl!O);,,'? f--)l't):,,ffliJfftllJv-f-::,,rJ;_J 
~ 1 1 ii . ..1::.ll2a 4 ~M.ItffitJff!!JKM-J' -oe 7 7 :'.iO)f'flliJJ 20 O);J, 1' ,:, 7· s s 1 1 JJT;l)1*1;: d h6. L, tJ, L,, J::.ll2.;;z. 
Wtl~m-t 51 -{ 1,. ::J- ·1> - 1-- t' in 6. -r ·:; 7'S S 5 O)!p1Jllfr7'Jl•Ji:: ~ hlem-g-, 9tJbiSffi 4~ 
( o o B 6 l ~ 1 8 ti. **bi!iWtlO),,(-{:,, 1v-'f ::,,t> iYJ 

63tj!:J,1Jff!!JJI.,- f-:,, ~m-t 7 o - 'f 1' - 1-- '"(' &) 1J , ~ijll2 
:fl::{f~fnjK FU KA S Mtc~--:5L,1-C Elwh~~l*6 8 0)¥ 

+W~3tM-r6ccKJ:IJ.~O)R•::JJ~~fi96R• 
1Jil,1Jfi!!J-¥i.11:ic)(;f rt,;L, -c 1,16. ~ie:to1.,q~, A -r ·:, 7·3 S 

l t'fi. 8JJJ~j!~6 80)lJl:(f0)3tifil~9:~~-t3tiii.l1:G 
-/Ne c ;l ii 1-- '7 :,, 7- ::. ·:, ;/ =1 ::,, /fHlH·lli1Jt111~~ 3 4 :IJ> 6 
O)~Jitl:l::JJ K~--:5L, 1-C~hi.6:l': h 6. t:i't < ;;z, f- ·:, 7· 8 8 
2-c'U, J::.~;;z,f--:,7'SS1t'Hhi6~~~~mG~A 
•Ji=¥+wO)r4th <•4~¥~W)Jt>J')6~N~ 
;IJ:i$1]tvi6 :h 6. C 0)7- -r ,:; 7' S S 2 O)'j'~JtlJriJ,~'.iE d hie:. 
mg-KiJ:7 ·:, 7·;/7 J--O)i'iJfi~ii7'J:itJL,ite~;z, f- ,:, 7·5 8 

1 5 JXfO)V7 I· :;i'"J ::,,/jlljiffl)7'Ji~fid h6. L,7'J> L,, 7-. 
-r ·:i 7·s s 2 0)$1Jttfi7'Js:amd ntc~@,ui;:i, -r ·:; 7·s s 
3.l,_TfO)V7 I· 7 ·:, 7·1r,1Jff!!]tJi~1Tdh6. 
( 0 0 6 7] ;fe9, f:0);,,'7 1-- 7 ·:, 7'ifjljfftlj{'fllr)J/(''Jl,>-C 

~~BJl-t6. 7-f- ·:, 7'S S 3 t'it, EliJJ~~IJ6 8 7'Jiffl 3 

=¥+m~0)~7t--7-:;7~~~w•~dhtcc~u, M 
< 7. 1' ·:, 7· S 8 6 K:fol->-C 7 '7 l_fX 3 1-10 L DO)i*JfftJi 
f 1 J t'iYJ67'J>i§l,p7'J:i$1Jtvidh6. CO)? 71,fX 3 HO 

LOU, -fO)i*Jff~flJt'in6c9Kffi3~¥+WO) 
~M9~:b~ffl4~¥~W~O)V7r777'M.It~~G 
-CL,16. 

( 0 0 7 0 ] J:il2A f- ·;; 7· S S 6 O)flJtlli7'J:l:ef'.iE d hie~ 
i'i-, -ttJ:b~ffi4~¥+m~0);,,'7 1--7 7 7'M.It't'ittJ 

30 I.,\ c @it, wfil27-. f- ·:, 7'S S HUol.,\'"[;,,'7 1--7 ':J 7·m 
~J£'~*J£ 8 P o u :1.J,l.lt:11 d h 6. L, ;IJ, L,, _H2;z, -r ·:i 

7s8BO)~llfr~~mdhtcmi'i-, 9~b-tsffl4~=¥~ 
f.11:~0);,,7 1--7 ·:; 7'M.1tO)/R~¥~tt~t'iYJ6 c 9it, ;z, 

-r ·:; 7'S S 8 ie:toP-C~ 2 0 (Cir,-9 J: '5 tJffi 3~¥+1';1: 
rJ;-Jt, f q:i~ffl0)3t~-7'Jl 6~~0)7-. r.i ·;; 1-- Jv#-!m&T 
MC~--:5P-C, ffi 4 J£=¥~f.9'.~0);,,'7 I· 7-:; 7°:t~ttl\1/.lti 
0);,,'7f--77fffl~Jig]l[JiSPDu~aWdho. 
(0071]-tl,-C, ~.l.O)J:'5KL,-CV7J--7-:;7ffl 

j!=\: ~f..\l:t'iYJ6h>N:7'J)7'Jl$1J!l/r;:; h6. c 0)7- --r ·:, 7· S S 3tJ£,si,]l[jf S P Du 7'JSa!±l d hoc.. 7- -Y- ,:; 7'S S 9 K 
30)f1Jli/i7'J>Nm;:;hlemi';-icfi, ffil~¥-l"f.9:ild;J:ffi 40 tciL->-C, SPDu+-SPDuXKs:r.\:7'Jl~1Td:h6Cc 
2j!=¥'+f.J!'.t'J')60)L', -;J..f--:; 7·s S 7 K:fol,l-C, ~ 1 KJ: IJ, ;,,'7 I· 7 ·:, 7'ffl~J£12•~s PD u O)tili.ifiJ'lfi 
9 icir,;:; h '"[I.,\ 6 J: '5 IC!liJ£ S PD to J:1'.f 7- o ':J 1-- )v# 
~~TA0)008't',n6~~~1~hk3affl0)777'V 

bho. -r~h~, wfl'i27--r 7 7·s o 2 5 K:fot,l·oJ<~ 
6:hk;,,'7f--gM.iE~BKs~--dh6CcKJ:I'). 

7 I· ffl~Ji~Ilt 9tJbiS r 1 s t-2 n d J . r 2nd L~ h6. 
-• 3 r d J • :to J: a r 3 r d _. 4 t h J tc lffl ·f 6 ~Ji~~ ( o o 7 2 l t:i't < -;;.. -r ':1 7· s s 1 o t' tt. ;;i, -r ·:1 7· 8 s 
O)q,tJl6, 1_ji.t£0)¥·l"'m;I), 1:i 7 'J 7·;/7 1-- ·r -omg-O)m: g ,c -c?-iliiEd htc~7 1--,-:; 7'ffl3t~12•i* s Pou .f 
~t~7'J:il@fRdh6. {j1J;liJl_jitEO)¥~fll:7'Jl f 2 n ct (ffl ~~O)lt!~ 8 P D7'J:lit!.&;lle:/JlNh>, j~-g·fhtl'.;,,-7 I· 7 
2j!¥·vf\t) J t'&.i6mg-icii. (b) 0) f2nct->3 ,:,7'0)3t~$1Jllfr7'Jifibhlc7'J>N7'J>7'Ji$1Jltfrd:h6, CO)?-. 

rdJK~96~~-~~md:h6, -tl,-C,~md:h f-77SS100)~tfJr~§:@'.dhk~i';-K~, ~71--~ 
le3t)IB,{;~1Jl 6~!WO) A IJ ·;; 1-- )v#-001.t TA ((~-jL,;'( V so •) :,,ijilj'{fljJO) A ·r 'J 7' s s I 7.l,;ff ;IJ5~1f ~ h 6;1J:I, FJ'.ii'. 
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~ htc~,3-Kf;J:, ~t,j < 7- f" ';I -f S S 1 l tUot,>·c~H Jill 
:f 1' FX"'-0) ;/ 7 r 7 ':/ 7•""(' 3) ,o /)>i!fl,p /)>$1] ttfi 6 h {>, C. 

0)7,f"':l?°SSl!O)~ttfiffi·!E~hkm,3-tc.~, 7-f" 

,,7·ss 12tC:.lo!,>-C7"7?X3HOLDtJi? 1J7d 

h, 7-f"·;,7'SS l 3K:toP-C7".7'.7'X4 3 DWNh5:7 

') 7 d htdl, 7- f" ·:; 7'S S 1 4 tC:fo(,>-C :-'7 I- 7 ':I 7' 

:hi~frd h, -fh:l:t'O):f ·\7t.ll'..z 1 F-.ll'.tci-.t'.'/7 I· 7 ·:1 7· 

d·!±6~:ifill.H:1J:hi§ll!JJ~:im~6 8 "'-Utt~d ho, :!:tc. 
J::~7-f"':l?°SSllO)~ttfi~~!Edhk~gK~Af" 

·:17·ss 14:hlilliffl~frdho, 

(0073]fi~7-f"':l?°SS20)~ttfiffi~!E6hk. 

gtcf;J:, f;fl 4 :im:¥-t'r-9::hiliJiSI L, -Ct, >6 tk.t~t' 6J 6 7J) G, 

;J..f- ·;,7'S S 1 5tc:to1,,-cf;fl3:ifil"'-O)F.JJ}J)jt)::..,i;-,r-1· 

7"7?X3RDD0)~@ffif0Jt'6J6~~~~~ttli6 

h6, CO)'J,.f- ·:; 7'S S 1 50)$1JltJT:hl~!E6 htd!,lgtc 

Ii~ 3 :ifil"'-O)EJlllJJ:f '7 ::..,-c d.> 60)-C, ii[t, tc. 7- f"-:; 7· S 

(JJ.) ~~r,,,3JI 7 - 5 4 9 8 3 
20 

,, . :t ·'J ::.., ;/ 7 1-- O)~:ifilt1J1trr:h,fi:bh -o. -r t.1: v "15, s 

PD~ SP D d c t.r htf:ft'J::.., :'./ 7 I- O)~:i£ttJltJihllrb 

h, 1,r:7-:;d-::..,tc.J: ,o 4_, 3 :'./? I- :frj :.,,O)§l~l::-zflJ!E'. 

-t6k~©Af"-:;?°SS2l:lo.J:USS22~~-C~ 

6, 7- f" ·:; 7' S S 2 3 tc. tot,> -C El lllJJ~:i£.mt 6 8 O)~:ifilf.Ji 

~ 1 r-51:tci-J' '.'/7 I· .Y':'.7:,, d tt 6~:ifilf±l;J:hl @!f!JJ~:iiEff-16 

8"'-{M~d h6:h>, SP D ct< SP D©mgtc.fJ::,js:Jv-

3'- :.,,7')iit7 6 ·ti Gh -C, ;jzO)ir,IJif!!l-tf-{ ? Jv0)7- f" ·:; 7°S 

s 1 i_:rf tJl*!tPJ i3 d h 6, tJ to, J:l!c7- f" ':J 7· s s 2 1 

10 -c1;1:1,'7-:;j·::..,tc..J: l'.Jf;fl3:ifil=¥1"r-.li:"'-©:'./7 1-- Jft'J:,,:IJ, 
ff~L,k~~~ffi~ttlidh. C.©Af"77'SS2l©~ 

tlfr:hi.!E'.6 h6 c, 7-- f" ·:; 7'S S 2 2 tUot,,-c r, '7-:;j· 

::..,4-,3;/7r.Y'7:,,?7?X43DWN©~~ffi 

r1J tc.t·:1 r~h-:i, 

( 0 0 7 7] CCC, J::lic:'/7 h~flliiE{ffe~K s f;J:, 

1. o J: 1J *~ 1,,m.@i-tc.tt. ;// , .. 7 ';I 7·m~:ifilsul!:i1 

s 2 3 tc.:.1o1,,-cf;fl3:ifil"'-:'/7 1-- Jfr'J::..,;l)s~rrdh-:i. 1.., s Pou ~;/7 1-- ::li':'.7 ::,,m~:iiE.e]l[:ifils Po ct iti\1ii]l[:ifil 

h• L,, J::jjc7, f"-:; 7· S S 1 5 ©$1Jttfi7'JlW!E 6 htcmgtc fP.tJKtJ:il!JJ L, -c !/rj::..,:,, 7 r L,~ < tJ-:, -C~l&iJJtJtJii$l/J G 

f;J:, f;fl3:i£"'-O)E!iu}J.Yr:'.J::..,-r·fj:tJ(,>O)t', Af°':J7°SS h6-1L 1. OJ:l'.)1)\d(,,mi',tc.f;J:, ::.,7 r7·:;7°ffl 

1 6 tc.:.lot,>-Cf;fl 4 ill!"'-©:,, 7 r 7 -:; 7'M.It{&~~~t-7 "7 7° 20 1'£:ifil.e]l[:ifil S P Du~:,,? r .Y 1'.J::.., ffl~:i!.e]l[:ifil SP D 
X 3 RD H0)~~1,)l f OJ 't'd.> 67'J)N7'J>:IJS'¥J]tlfrd h6, d (j:{!_\]![ji{ffl]KtJ:illJJ L, -C7-:; 7°::.0 r L,~ < t,J. 6, 

C0)7, f" ':J 7'3 S 1 6 O)'flJt!Jr:hfeiJE'.d .htctJ-@l;I:, 7 "7 ( 0 0 7 8) ~ 2 2 Ii, .. Ucf!iljtl1J,z~fi9 6 r "7::.., 7-- ~ 

:'.fX3RDD©~~7'J, fOJ t'~-::>t'b:-,7 r7-:;7·~ 

Jtj!iz~¥!*t}~f$t' if;, 60)-c', 7-- f" ·:; ?' S S 2 3 ic.tol.lt~ 

3 :ifil"'-0):,,7 r .Yr'J ::..,;l)S*:f-rd h6, 
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(54) Title of the Invention: DRIVING FORCE CONTROL APPARATUS FOR VEHICLE 
(57) Abstract 
(Purpose) To provide a driving force control apparatus for a vehicle which can obtain good 
drivability irrespective of the running load over the entire vehicle running range. 
(Solution) When the reference running load curve for the steady running condition of a vehicle is 
set by a reference load curve setting means 80, a running load calculating means 82 successively 
calculates the running load factor KFUKASM referring to the set curve, wherein the factor 
KFUKASM has expressed on the basis of the throttle opening angle TA in the vehicle speed 
SPD. A driving force control means 84 controls the gear positions of an automatic transmission 
68 based on the successively calculated factor KFUKASM and adjusts the driving force of the 
vehicle. Accordingly, the driving force is adjusted on the basis of the size of the actual running 
load over the entire running range of the car, so that good drivability can be obtained over the 
entire running range of the vehicle irrespective of varying running loads due to the road surface 
gradient and like factors. 
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(CLAIMS) 

(Claim 1) A vehicle drive force control apparatus for controlling the drive force of a vehicle 

wherein the output of an engine is transmitted to a drive wheel, said drive force control apparatus 

comprising: 

a standard running load curve setting means for setting the standard running load curve, 

which has expressed by the load of the engine in the engine speed when the vehicle is running in 

a normal state; 

a running load calculating means, which successively calculates the running load expressed 

on the basis of the engine load and vehicle speed using said standard running load curve as a 

standard; 

and a drive force controlling means, which adjusts the drive force of said vehicle based on 

the running load successively calculated by said running load calculating means. 

(Claim 2) A vehicle drive force control apparatus according to claim 1, wherein said running 

load calculating means further comprises a standard running load vehicle speed determining 

means, which determines the standard running load vehicle speed on the basis of the engine load 

amount from said standard running load curve, and a running load coefficient calculating means, 

which successively calculates a running load coefficient corresponding to the running load on the 

basis of the vehicle speed and said standard running load vehicle speed, and said running load 

calculating means outputs said running load coefficient as the running load. 

(Claim 3) A vehicle drive force control apparatus according to claim 1 or 2, wherein said 

vehicle is provided with an automatic transmission, whereby the transmission ratio is changed 

automatically, and a shifting control means, which controls the shifting ratio of said automatic 

transmission based on the engine load and vehicle speed, from a shift boundary line in which the 

shift ratio has been predetermined by said automatic transmission, and said drive force 

controlling means corrects said shift boundary line based on said running load. 

(Claim 4) A vehicle drive force control apparatus according to claim 3, further comprising a 

upshift inhibiting means, which inhibits shifting up by said automatic transmission when said 

running load exceeds a first threshold value. 

(Claim 5) A vehicle drive force control apparatus according to claim 4, further comprising a 

upshift inhibition releasing means, which releases the inhibition of shifting up by said automatic 

transmission when said running load is less than a second threshold value. 

2 
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(Claim 6) A vehicle drive force control apparatus according to claim 5, wherein said upshift 

inhibition releasing means determines whether shifting up to the highest gear should be 

performed when reversal from deceleration to acceleration has occurred a specified number of 

times while shifting up by said automatic transmission is inhibited, and if determining that 

shifting up to the highest gear should be performed, releases the inhibition upon shifting up and 

performs shifting up to set highest gear. 

(Claim 7) A vehicle drive force control apparatus according to claim 5 or 6, further 

comprising a second threshold value setting means, which sets said second threshold value used 

by said upshift inhibition releasing means that a value lower by a specified value than the newest 

value of either the running load when inhibition of shifting up was started or the running load 

when reversal from deceleration to acceleration was detected a specified number of times during 

upshift inhibition. 

(Claim 8) A vehicle drive force control apparatus according to claim 3, wherein said drive force 

controlling means causes said automatic transmission to shift preferentially to a gear stage at 

which an engine break operates when the running load calculated by said running load 

calculating means is less than a specified value, the engine load is at or below a specified 

threshold value, and the acceleration is at or above a specified threshold value. 

(DETAILED DESCRIPTION OF THE INVENTION) 

(0001) 

1. Industrial Field of Application 

The present invention relates in general to an apparatus for controlling a drive force to drive a 

motor vehicle, and more particularly, to techniques for improving the running stability and 

drivability of the vehicle, irrespective of a variation in the running load of the vehicle, over the 

entire ranges of the engine load and the vehicle speed. 

(0002) 

(Prior Art) 

For controlling a drive force to drive a motor vehicle, there is known a drive force control 

apparatus adapted to change the vehicle drive force by adjusting the opening angle of a throttle 

valve of a vehicle engine or by controlling the speed ratio of an automatic transmission of the 

vehicle. For example, a motor vehicle equipped with an automatic transmission which is 
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automatically shifted to change the speed ratio is provided with a shift control apparatus adapted 

to change the speed ratio of the transmission on the basis of the actually detected engine load and 

vehicle speed and according to a predetermined shift pattern. The upshift and downshift 

boundary lines used by such transmission shift control apparatus are generally formulated to 

achieve not only high running stability and drivability of the vehicle but also high fuel economy 

of the vehicle, when the vehicle is running on a generally level or flat road surface, since the 

vehicle usually runs on such flat road surface. Accordingly, the drive force tends to be 

insufficient for the intended drivability of the vehicle when the vehicle runs uphill. 

(0003) In the light of the above-indicated insufficiency of the drive force during uphill 

running of the vehicle, a transmission shift control apparatus is proposed as disclosed in JP-A-

62-180153, wherein an uphill running of the vehicle is detected if the vehicle speed is lowered 

across the selected upshift boundary line while the throttle opening angle is larger than a 

predetermined value. When the uphill running is detected, an upshift action of the automatic 

transmission is inhibited, and the transmission is held in the currently established gear position, 

whereby running stability and drivability during uphill running of the vehicle are improved. 

(0004) 

(Problems the Invention is to Solve) However, the known transmission shift control 

apparatus indicated above is adapted to detect the uphill running of the vehicle under a limited 

running condition of the vehicle, namely, only if the vehicle speed is lowered across the selected 

downshift boundary line and if the throttle opening angle is larger than the predetermined lower 

limit. This arrangement does not provide an improvement in the control of the vehicle drive force 

depending upon a variation in the load acting on the vehicle, and does not permit satisfactory 

running stability and drivability of the vehicle over the entire ranges of the vehicle. 

(0005) The present invention was created in light of the circumstances described above and 

has the object of providing a vehicle drive force control apparatus that assures satisfactory 

running stability and drivability of the vehicle over the entire ranges of the engine load and the 

vehicle speed, irrespective of a variation in the running load. 

(0006) 

(Means Used to Solve the Problems) 

This object may be accomplished according to the principle of the present invention, which 

provides an apparatus for controlling a drive force for driving a motor vehicle having an engine 

4 



BMW1012 
Page 488 of 1654

and a drive wheel driven by the drive force based on an output of the engine, the apparatus 

comprising: (a) reference load curve setting means for setting a standard running load curve 

represented by a load acting on the engine and a running speed of the vehicle when the vehicle is 

running in a stable mode; (b) running load calculating means for sequentially calculating a 

running load as represented by the load acting on the engine and the running speed of the 

vehicle, on the basis of the standard running load curve; and (c) drive force control means for 

controlling the drive force of the vehicle on the basis of the running load acting on the vehicle 

sequentially calculated by the running load calculating means. 

(0007) 

(Operation and Effects of the Invention) 

In the vehicle drive force control apparatus of the present invention constructed as described 

above, the standard running-load curve represented by the engine load and the vehicle running 

speed during running of the vehicle in the stable mode is determined by the standard load curve 

setting means, and the vehicle running load as represented by the engine load and the vehicle 

speed is calculated sequentially on the basis of the aforesaid standard running-load curve. The 

drive force for driving the vehicle is adjusted by the drive force control means on the basis of the 

running load of the vehicle sequentially calculated by the running load calculating means. Thus, 

the vehicle drive force is suitably regulated depending upon the running load of the vehicle over 

the entire driving range of the vehicle, so as to assure satisfactory drivability of the vehicle 

irrespective of variations in the running load acting on the vehicle due to factors such as the road 

gradient. 

(0008) In one preferred form of the present invention, the running load calculating means 

comprises means for determining a standard loaded-vehicle speed on the basis of the engine load 

according to the standard running load curve, and means for sequentially calculating a running 

load coefficient K.FUKA as the running load of the vehicle, on the basis of the standard loaded

vehicle speed and the detected running speed of the vehicle, and the running load is represented 

by this running load coefficient KFUKA. In order to represent the standard running load and the 

running load, the standard running load opening is used using the throttle opening angle which 

represents the engine load, and the running the coefficient calculated from the actual throttle 

opening angle in the standard running load opening. In this case, however, the throttle opening 

angle usually changes at a higher rate than the vehicle speed, and the detected running load 
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opening is greatly influenced by the acceleration and deceleration operations and becomes 

unstable. By means of the arrangement described above, if the running load coefficient is 

calculated based on the vehicle speed and the standard running vehicle load speed, it has the 

advantage of eliminating the above-described influenced of the acceleration and deceleration 

operations. 

(0009) The above-indicated means for calculating the running load coefficient may be 

adapted to select one of two different equations for calculating the running load coefficient 

KFUKA, depending upon whether the detected actual vehicle speed is lower or higher than the 

determined standard loaded-vehicle speed. 

(0010) For instance, the running load coefficient KFUKA is calculated according to an 

equation KFUKA=2-(b/a) when the detected vehicle speed "b" is lower than the standard loaded

vehicle speed "a", and according to an equation K.FUFA=a/c when the detected vehicle speed "c" 

is higher than the standard value "a". 

(0011) Preferably, the running load coefficient calculating means includes smoothing means 

for smoothing the running load coefficient KFUKA calculated successively, to obtain a 

smoothed running load coefficient KFUKASM, which is used as the running load acting on the 

vehicle. 

(0012) The smoothing means is preferably designed to change the smoothing amount to be 

applied to the non-smoothed running load coefficient KFUKA, depending upon the running 

condition of the vehicle. 

(0013) Further, it is desirable that the running load coefficient calculating means be 

constituted so as not to substantially change the smoothed running load coefficient K.FUKASM 

during vehicle starting period. 

(0014) It is also for the running load coefficient calculating means to be constituted so that 

the smoothed running load coefficient KFUKASM is substantially unchanged during the 

specified interval CHANTEN from the point in time at which the running load coefficient 

KFUKA before the smoothing process is 1 or above to the point at which it becomes less than 1. 

(0015) It is further desirable that the vehicle be equipped with an automatic transmission 

which changes the speed ratio of the transmission automatically, and a transmission control unit, 

which controls the speed ratio of this automatic transmission, on the basis of the engine load and 

the vehicle running speed and according to a predetermined shift boundary line. In this case, the 
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drive force control means includes correcting means for correcting the shift boundary line on the 

basis of the calculated vehicle running load. This form of the invention using the adjusting means 

assures high fuel economy and high power perfonnance. 

(0016) These correcting means correct the shift boundary line based on the above-described 

smoothed running load coefficient KFUKASM. 

(0017) The correcting means includes means for determining a shift-speed compensating 

coefficient on the basis of the smoothed running load coefficient KFUKASM, and corrects the 

shift boundary line on the basis of the determined shift-speed compensating coefficient. The shift 

boundary line is substantially corrected in accordance with the compensation coefficient 

determined by the compensation coefficient determining means. 

(0018) It is also desirable to provide upshift inhibiting means, which prevents upshifting of 

the automatic transmission when the sequentially calculated running load exceeds a first 

threshold value. This has the advantage of solving the phenomenon of frequent shifting, whereby 

the drive force is restricted by releasing pressure on the accelerator pedal, since the drive force is 

higher due to downshifting, but in this case of shifting occurs, and the driving force is 

insufficient, so the accelerator pedal is again depressed, and downshifting occurs. 

(0019) The aforementioned upshift inhibiting means also, for example, prevents upshifting of 

the automatic transmission when the smoothed running load coefficient KFUKASM exceeds the 

aforementioned first threshold value. 

(0020) The aforementioned upshift inhibiting means also prevents upshifting after the throttle 

opening is increased by depressing the accelerator pedal and downshifting has occurred from the 

highest gear to a gear one level lower. 

(0021) The transmission controller preferably further comprises a upshift inhibition releasing 

means for releasing the inhibition of the upshift action of the transmission by the upshift 

inhibiting means when the sequentially calculated running load falls below a second threshold 

value smaller than the first threshold value. Since there is a suitable amount of difference 

between the first and second threshold values, it is possible to prevent undesirable alternate 

inhibition of the upshift action and cancellation of the inhibition due to hysteresis between the 

first and second threshold values. 

(0022) The upshift inhibition releasing means is desirably adapted to determine whether a 

upshift action of the transmission to the highest-speed position should be effected or not, each 
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time a change of the running condition of the vehicle from a decelerating state to an accelerating 

state has been repeated a predetermined number of times while the upshift action to the highest

speed position is inhibited by the upshift inhibiting means. If the releasing means determines that 

the upshift action to the highest-speed position should be effected, the releasing means cancels 

the inhibition of and allows the upshift action to the highest-speed position. The upshift action to 

the highest-speed position of the transmission means a shifting of the transmission so as to 

reduce the vehicle drive force. In this sense, the cancellation of the inhibition of the upshift 

action must be determined depending on the vehicle drive force required when the vehicle is 

accelerating. Since the determination as to whether the transmission should be shifted to the 

highest-speed position is effected when the vehicle is in an accelerating state, the transmission is 

allowed to be shifted up to the highest-speed position depending upon the vehicle drive force 

required during acceleration of the vehicle. 

(0023) The upshift inhibition releasing means may comprise threshold value determining 

means for determining the second threshold value such that the second threshold value is smaller 

by a predetermined value than a value of the running load which is determined at one of the 

following two moments, whichever is later: the moment when the inhibition of the upshift action 

is started by the upshift inhibiting means; and the moment when the change of the vehicle 

running condition from the decelerating state to the accelerating state has been repeated the 

predetermined number of times. This arrangement advantageously shortens a delay in releasing 

the inhibition of the upshift action of the transmission. The running load value may be the 

smoothed running load coefficient KFUKASM discussed above. 

(0024) The drive force control means may be adapted to shift down the automatic 

transmission to a position for applying an engine brake to the vehicle, if the running load acting 

on the vehicle, calculated. by the aforesaid running load calculating means, and the load acting on 

the engine are smaller than respective predetermined reference values, and if an acceleration 

value of the vehicle is larger than a predetermined reference value. This arrangement is effective 

to improve engine brake force. 

(0025) In the above arrangement, the drive control means may comprise automatic downshift 

means for shifting down the automatic transmission to the engine braking position if the 

smoothed running load coefficient KFUKASM indicated above as the vehicle running load is 

smaller than a first reference value, if an opening angle of a throttle valve of the engine as the 
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engine load is smaller than a reference value, and if the acceleration value of the vehicle is larger 

than the reference value. 

(0026) In the above case, the drive force control means preferably further comprises means 

for disabling the automatic downshift means if the successively measured smoothed running load 

coefficient KFUKASM exceeds a second reference value larger than the first reference value. 

(0027) 

(Working Examples) A working example of the present invention is next explained in detail 

referring to the drawings. 

(0028) Referring first to FIG. l, air is introduced into each combustion chamber 12 of a 

gasoline engine 10 through an air cleaner 14, an air flow meter 16, an intake pipe 18, a throttle 

valve 20, a by-pass passage 22, a surge tank 24, an intake manifold 26 and an intake valve 28. A 

fuel is injected by a fuel injector valve 30, into a stream of air flowing through the intake 

manifold 26 to which the fuel injector valve 30 is attached. Thus, each combustion chamber 12 is 

supplied with an air-fuel mixture for operating the engine 10. In this embodiment the air flow 

meter 16 is a movable vane type meter, which functions to sense an actual intake air quantity 

Qm. This air flow meter 16 generates an intake air quantity signal SQm indicative of the actual 

int~e air quantity Qm which flows through the intake pipe 18. The signal SQm is applied to an 

engine electronic control unit 32 and a transmission electronic control unit 34. The throttle valve 

20 is mechanically linked with an accelerator pedal of the vehicle, as well known in the art, so 

that the angle of opening TA of the throttle valve 20 changes with the amount of operation of the 

accelerator pedal, whereby the intake air quantity Qm of the engine 10 can be continuously 

changed by the accelerator pedal through the throttle valve 20. The throttle valve 20 is provided 

with a throttle sensor 36 which has an idling position switch. The idling position switch detects 

the idling position of the throttle valve 20. A signal indicative of this idling position and a 

throttle opening signal STA indicative of the opening angle TA of the throttle valve 20 are 

applied to the engine electronic control unit 32 and the transmission electronic control unit 34. 

The throttle valve 20 is disposed in parallel relationship with the by-pass passage 22, which is 

provided with an idling control valve 38. The opening of the idling control valve 38 is controlled 

by the engine electronic control unit 32, to regulate the amount of the air which by-passes the 

throttle valve 20, so that the idling speed of the engine 10 can be adjusted by the idling control 

valve 38. The fuel injector valve 30 is also controlled by the engine electronic control unit 32, so 
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that the fuel injection timing and the amount of the fuel injected by the injector valve 30 are 

suitably controlled. An air temperature sensor 40 is disposed upstream of the air flow meter 16, 

for sensing the temperature of the air which is admitted into the intake pipe 18. An output signal 

of the temperature sensor 40 representative of the air temperature is also applied to the engine 

electronic control unit 32. 

(0029) The engine 10 has the intake valve 28, an exhaust valve 42, a piston 44 and a spark 

plug 46. The spark plug 46 is activated to provide an ignition spark in the combustion chamber 

12, by application of a high voltage supplied thereto through a distributor 50 from an ignitor 48 

under the control of the engine electronic control unit 32. As a result, the air-fuel mixture in the 

combustion chamber 12 is ignited by the ignition spark to effect a combustion and expansion 

stroke of the piston, whereby the piston 44 is reciprocated to rotate the crankshaft. The intake 

and exhaust valves 28, 42 are opened and closed by rotation of the camshaft, in synchronization 

with the crankshaft. A mechanism connecting the crankshaft and the camshaft is linked with a 

valve timing changing device 52, which is controlled by the engine electronic control unit 32, so 

that the relative rotating phase of the crankshaft and camshaft is changed to adjust the timings at 

which the intake and exhaust valves 28, 42 are opened and closed. An exhaust gas produced as a 

result of combustion of the air-fuel mixture in the combustion chamber 12 is discharged into the 

atmosphere, through the exhaust valve 42, an exhaust manifold 54, an exhaust pipe 56 and a 

catalytic converter 58. A water temperature sensor 60 is provided for sensing the temperature of 

a coolant which cools the engine 10. The temperature sensor 60 generates a signal indicative of 

the engine coolant temperature, which is supplied to the engine electronic control unit 32. The 

exhaust manifold 54 is provided with an oxygen sensor 62 for detecting an oxygen concentration 

of the exhaust gas flowing therethrough. An output signal of the sensor 62 indicative of the 
r 

oxygen concentration is also supplied to the engine electronic control unit 32. The distributor 50 

is provided with a speed sensor which generates a pulse signal in synchronization with the 

rotation of the crankshaft of the engine 10. This pulse signal SNE represents a speed NE of the 

engine 10 and is supplied to the engine electronic control unit 32 and the transmission electronic 

control unit 34. 

" (0030) Each of the engine electronic control unit 32 and the transmission electronic control· 

unit 34 has a central processing unit (CPU), a random-access memory (RAM), a read-only 

memory (ROM), an input/output interface circuit, an analog/digital (AID) converter, as provided 
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in an electronic controller using a computer. The CPU operates to perform data processing 

operations according to various control programs stored in the ROM, while utilizing a temporary 

data storage function of the RAM. The engine electronic control unit 32 is adapted to signals 

indicative of ON and OFF states of an air conditioner from an air conditioner switch 64, as well 

as the signals described above. The transmission electronic control unit 34 receives a signal 

generated by shift lever sensor 66 representing one of operating positions of the shift lever 

adjacent to the driver's seat, which consist of: PARK.ING position P; NEUTRAL position N: 

DRIVE position D; FIRST position 1; SECOND position 2; and REVERSE position R. The 

transmission. electronic control unit 34 also receives a gear position signal SG from a gear 

position sensor 70 and a vehicle speed signal SSPD from a vehicle speed sensor 72. The gear 

position sensor 70 and the vehicle speed sensor 72 are provided on the automatic transmission 

68, which has one rear drive position, and four forward drive positions, that is, 1st-gear position, 

2nd-gear position, 3rd-gear position and 4th-gear position, for changing the speed NE of the 

engine 10. Necessary information between the two electronic control units 32 and 34 may be 

assisted via a communication interface, and the intake air quantity signal SQm, throttle opening 

signal STA and engine speed signal SNE may be supplied to either of the engine and 

transmission control units 32, 34. The engine electronic control unit 32 and/or the transmission 

electronic control unit 34 may be adapted to receive other signals representative of other 

operating parameters or running conditions of the vehicle, such as on-off states of a brake pedal, 

steering angle of a steering wheel, gradient of a road surface on which the vehicle runs, and 

temperature of the exhaust gas, for controlling the engine and/or the transmission. 

(0031) The engine electronic control unit 32 operates to control the fuel injector valve 30, 

ignitor 48, idling control valve 38 and valve timing changing device 52, depending upon the 

intake air quantity Qm, throttle opening angle TA, engine speed NE, engine 10 coolant 

temperature, intake air temperature, oxygen concentration in the exhaust passage 56, on-off 

states of the air conditioner, etc., according to various predetermined arithmetic equations and 

stored data maps, so as to regulate the amount and timing of the fuel injection by the fuel injector 

valve 30, timing of ignition by the spark plug 46, idling speed of the engine 10, and opening and 

closing timings of the intake and exhaust valves 28, 42, so that the engine 10 is controlled to 

provide a suitable output, with a minimum of fuel consumption and a reduced amount of harmful 

exhaust emissions. 
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(0032) The transmission electronic control unit 34 operates to place the automatic 

transmission 68 in a suitably selected one of the operating positions, according to predetermined 

shift patterns, depending upon the intake air quantity Qm, throttle opening TA, engine speed 

signal NE, vehicle speed SPD, gear position of the automatic transmission 68 and shift lever 

position. Referring to the flow charts, there will be described a basic shift control operation when 

the vehicle is running with the shift lever placed in the DRIVE position D. 

(0033) The flow chart of FIG. 2 shows a routine for detecting a load currently acting on the 

vehicle. This routine is repeatedly executed with a predetermined cycle time, for example, 32 ms. 

The routine is initiated with steps SDI, SD2 and SD3 to read the throttle opening angle TA, the 

vehicle speed SPD and the actual gear position G of the transmission 68. Then, the control flow 

goes to step SD4 which corresponds to means for setting a standard running load curve. 

Described more specifically, step SD4 is implemented to select a relation between the throttle 

opening angle TA and the standard running load curve SPD5, i.e., the standard load curve 

relationship which corresponds to the currently selected position G, as shown in FIG. 3. This 

standard load curve is the relation between the throttle opening angle TA and the standard 

running load speed SPD5 when the vehicle is running at a relatively constant speed on a flat road 

surface. 

(0034) The control flow then goes to steps SD5 through SD20 which correspond to running 

load calculating means for determining a running load acting on the vehicle as represented by the 

engine load and the vehicle speed. That is, steps SD5-SD20 are implemented to calculate a 

running load coefficient KFUKA, and a smoothed running load coefficient KFUKASM which is 

obtained by smoothing the calculated running load coefficient KFUKA. SD5, which corresponds 

to the standard running load speed determining means, is implemented to calculate the standard 

loaded-vehicle speed SPDs corresponding to the actually detected throttle opening angle TA, 

according to the relationship which was selected in step SD4 shown in FIG. 3. If the detected 

throttle opening angle TA is equal to a value indicated at S in FIG. 3, for example, a vehicle 

speed "a" corresponding to a point "A" on the TA-SPDs curve is determined as the standard 

loaded-vehicle speed. In step SD6, it is determined whether the value of the standard loaded

vehicle speed SPDs calculated in step SD5 is higher than the actual vehicle speed SPD which is 

influenced by the load actually acting on the vehicle. 
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(0035) If a negative decision is obtained in step SD6, for instance, if the actual vehicle 

running state is as indicated at a point 11C 11 in FIG. 3, the standard loaded-vehicle speed "a11 is 

lower than the actual vehicle speed "c" (a<c), whereby step SD7 is implemented to calculate the 

running load coefficient KFUKA according to a predetermined equation, KFUK.A=a/c. Step SD7 

is followed by step SD8 to set a XCOAST flag to "l ". If an affirmative decision is obtained in 

step SD6, on the other hand, for example, if the vehicle is running in a state indicated at a point 

11B11 in FIG. 3, the standard loaded-vehicle speed 11 a" is higher than the actual vehicle speed "b11 

(a>b), whereby step SD9 is implemented to calculate the running load coefficient KFUKA 

according to a predetermined equation, KFUKA=2-(b/a). Step SD9 is followed by step SD 10 to 

reset the XCOAST flag to 11 011
• When the XCOAST flag is set at 11011

, it means that the not-yet

smoothed coefficient KFUKA has been calculated or determined while the vehicle is running in 

a high-load state. When the flag is set at 11 l 11, it means that the non-smoothed coefficient KFUKA 

has been determined while the vehicle is running in a low-load state. It will be understood from 

the graph of FIG. 4 that the running load coefficient KFUKA is equal or close to 11 111 when the 

vehicle is running in a stable state on a flat road surface, and that the coefficient KFUKA is 

smaller and higher than 11 111 when the vehicle is running in the low-load and high-load states, 

respectively. The vehicle is considered to be running in the low-load state when the vehicle is 

running downhill, and in the high-load state when the vehicle is running uphill. 

(0036) If the running load coefficient KFUKA during running of the vehicle in the high-load 

state was calculated according to an equation KFUKA=a/c, the calculated coefficient KFUKA 

would cause an undesirably large influence on the subsequent smoothing process of the 

coefficient KFUKA, which would become saturated, and the equation KFUKA=2-(b/a) is used to 

calculate the coefficient KFUKA when the vehicle is running in the high-load state. Thus, the 

rate of change of the coefficient KFUKA with the vehicle speed SPD during the vehicle running 

in the high-load state is almost the same as that in the low-load state, so that the effect of the 

smoothing process since would become similar irrespective of the effect of the running load .. 

(0037) Next, step SD11 is performed to determine whether the value of the XCOAST flag 

has been changed from II l II to 11011 or vice versa, namely, whether the running state of the vehicle 

has been changed from the low-load running state to the high-load running state or vice versa. If 

an affirmative decision is obtained in step SD11, step SD12 is implemented to set the content of 

the REVERSE timer CHAN to "0" and the time measurement is started thereby. If a negative 
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I' 

decision is obtained in step SD 11, than the running load coefficient KFUKA in step SD 13 is 

stored in a specified memory location in the RAM. 

(0038) Then, steps SD14, SD15 and SD16 are sequentially implemented to read the 

coefficient KFUKA, content CHANTEN of the REVERSE timer and a content CHAS SIN of a 

START timer. The REVERSE timer and the START timer are controlled by a routine of FIG. 5 

to detect starting and acceleration/deceleration of the vehicle. This routine of FIG. 5 is executed 

with a cycle time (e.g., 128 ms) longer than the cycle time of the vehicle load detecting routine 

of FIG. 2. 

(0039) The routine of FIG. 5 to is initiated with step SHl to read the vehicle speed SPD. Step 

SHI is followed by step SH2 to read the content CHASSIN of the START timer. The control 

flow then goes to step SH3 and SH4 to check if the vehicle speed SPD is lower than a 

predetermined upper limit of 40 km/h and equal to or higher than a predetermined lower limit of 

10 km/h. If a negative decision is obtained in step SH3, the START timer CHASSIN is reset to a 

predetermined initial value in step SH5. If a negative decision is obtained in step SH4, the 

START timer is started in step SH6. If an affirmative decision is obtained in step SH4, step SH7 

is implemented to decrement the content CHASSIN of the START timer. Thus, the START 

timer CHASSIN is controlled to measure a time lapse after the vehicle has been started. When 

the vehicle speed exceeds the upper limit of 40 km/h, the START timer is reset to the initial 

value. 

(0040) Next, step SH8 is implemented to store the content CHASSIN of the START timer. 

Step SH9 is then implemented to read the content CHANTEN of the REVERSE timer. Step SH9 

is f~llowed by step SHlO to decrement the content CHANTEN, and step SH11 to store the 

content CHANTEN. The START timer and the REVERSE timer are decrement timers whose 

contents CHASSIN, CHANTEN are decremented from the predetermined initial values, and the 

count is considered completed when the count value reaches 0. In the initial states, the contents 

START timer CHASSIN and REVERSE time CHANTEN are set at values corresponding to 

specified durations. For instance, the START timer and the REVERSE timers are initially set to 

respective initial values of 6.0 sec and 1.2 sec. These initial values correspond to time durations 

during which the smoothing of the running load coefficient KFUKA is inhibited, as described 

later. 
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(0041) The control flow then goes to step SH12 to read the previous vehicle speed SPDO read 

in the last control cycle. Step SH13 is then implemented to compare the current vehicle speed 

SPD with the previous vehicle speed SPDO read in step SH13. If the current vehicle speed SPD 

is higher than the previous vehicle speed SPDO, step SH14 is implemented to set the contents of 

the flag XKASOKU to "1 ". If the latter is determined to be higher, then step SH15 is 

implemented to reset the XKASOKU flag to "0". Next, in step SH16, the contents are stored. If 

the two values are the same, step SH16 is implemented. It will be understood that the content "1" 

of the XKASOKU flag indicates the accelerating state of the vehicle, while the content "O" of the 

same indicates the decelerating state. 

(0042) Then, the control flow goes to step SHI 7 to determine whether the idling position 

switch is in the off state or not. If a negative decision is obtained in step SHI 7, step SH22 is 

implemented to reset the idle off delay content CIDLOF. If an affirmative decision is obtained in 

step SH17, step SH18 is implemented to read the current throttle opening angle TA. Step SH19 

is then implemented to calculate a third gear downshift release delay time KOFF, on the basis of 

the throttle opening angle TA, and according to a predetermined relationship as indicated in FIG. 

6 by way of example. Then, steps SH20 and SH21 are implemented to read the idle off delay 

content CIDLOF, and increment the content CIDLOF. These steps are followed by step SH23 in 

which the idle off delay content CIDLOF is stored. The idle off delay content CIDLOF is 

provided to measure a time lapse after the accelerator pedal has been depressed. The third gear 

downshift release delay time KOFF is used as a threshold for determining the release of 

automatic downshift action to the 3rd-gear position as described below. 

(0043) Referring back to the flow chart of FIG. 2, in step SD17 it is determined whether the 

content CHANTEN of the REVERSE timer is "0" or not. If an affirmative decision is obtained, 

step SD18 is implemented to determine whether the content CHASSIN of the START timer is 

"O" or not. If a negative decision is obtained in step SD 17 or SD 18, steps SD 19 and SD20 so that 

the smoothing operation to obtain the smoothed running load coefficient KFUKASM is inhibited 

during respective predetermined time lengths corresponding to the initial contents of the 

REVERSE and ST ART timers are skipped, and step SD21 is immediately performed. If an 

affirmative decision is obtained in both steps SHI 7 and SH18, the control flow goes to step 

SH19 to determine an amount of smoothing, according to a data table as illustrated in FIG. 7. 

Described more specifically, the smoothing amount is selected within a range between 1/2 and 
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1/128, depending upon a specific combination of the values of flags XCOAST, XTOHAN, YIDL 

and XKASOKU. The XCOAST flag indicates a change of the non-smoothed running load 

coefficient KFUKA, while the XTOHAN flag indicates a change of the smoothed running load 

coefficient KFUKASM. The YIDL signal indicates an operating state of the idling position 

switch of the throttle sensor, which detects that the throttle valve is completely closed. The 

XKASOKU flag indicates the accelerating and decelerating condition of the vehicle. In the table 

of FIG. 7, the"*" mark indicates that the appropriate state or value of the flags do not influence 

the smoothing amount. That is, the smoothing amount is determined by the parameters other than 

those indicated by the"*" mark. 

(0044) Then, the control flow goes to step SD20 in which a smoothing process is performed 

by multiplying the smoothing amount selected in step SD 19 by the running load coefficient 

KFUKA calculated in step SD7 or SD8, i.e., the smoothed running load coefficient KFUKASM 

is calculated according to the following equation: 

KFUKASM=KFUKASMO+n.(KFUKA-KFUKASMO) 

where, KFUKASMO: KFUKASM calculated in step SD20 in the last cycle of execution of the 

routine, and n: smoothing amount determined in step SD19. Step SD20 is followed by step SD21 

in which the calculated smoothed running load coefficient KFUKASM is stored in a specified 

location in the RAM. The smoothed coefficient KFUKASM thus obtained is sufficiently 

smoothed as compared with the non-smoothed coefficient value KFUKA, as shown in FIG. 8. 

(0045) It is noted that the smoothed running load coefficient KFUKASM as indicated in FIG. 

8 includes the effect of temporarily halting the smoothing as a result of step SD 18. That is, since 

the running load coefficient KFUKA has a tendency to deviate toward the higher load side due to 

the increased effects of acceleration during starting of the vehicle, i.e., that is, until a 

predetermined time corresponding to the content CHASSIN of the START timer has passed after 

the vehicle start, during this period steps SD19 and SD20 are skipped and changing of the 

smoothed running load coefficient KFUKASM is stopped, and this deviation toward the a higher 

load is prevented. 

(0046) It is noted that the smoothed running load coefficient KFUKASM as indicated in FIG. 

8 includes the effect of temporarily halting the smoothing as a result of step SD17. Specifically, 
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although the XKASOKU flag is used as one of the parameters for determining the smoothing 

amount, if that value alone is used, a deviation will occur in the running load coefficient 

KFUKASM, so, during the specified delay interval after the value of the more responsive 

XCOAST flag is reversed, i.e., during the specified interval CHANTEN after reversal of the un 

smoothed running load coefficient KFUKA, by skipping steps SD19 and SD20, and halting 

updating in the running load coefficient KFUKASM, and stopping changes therein, the foregoing 

can be prevented. By this means, as indicated in Figure 9, the smoothed running load coefficient 

KFUKASM is appropriately smoothed with respect to drops in the running load coefficient 

KFUKA. This is because, if a delay period during which updating of the running load coefficient 

KFUKASM is halted is not provided, as shown in FIG. 10, the smoothed value KFUKASM 

would be excessively lowered together with the non-smoothed value KFUKA. 

(004 7) The smoothed running load coefficient KFUKASM as calculated in step SD20 varies 

with the load acting on the vehicle, as indicated in FIG. 11, that is, varies with a change of the 

road surface gradient. It will be understood that the vehicle load changes with the road surface 

gradient. The KFUKASM-gradient curves shown in FIG. 11, which are generally upwardly 

convex, cause the value KFUKASM to change with a higher response to the road surface 

gradient when the vehicle is running on a flat road surface, than when the vehicle is running 

uphill or downhill. In other words, the response of the calculated smoothed running load 

coefficient KFUKASM increases as the road surface gradient (vehicle load) decreases. 

(0048) In the following step SD22, it is determined whether the smoothed running load 

coefficient KFUKASM is equal to or larger than 1.00. If a negative decision is obtained in step 

SD22, step SD23 is implemented to reset the XTOHAN flag to "O". If an affirmative decision is 

obtained in step SD22, namely, if the value KFUKASM has increased to 1.00 or higher, step 

SD24 is implemented to set the XTOHAN flag to "1". These steps are followed by step SD25, in 

which a shift-speed compensating coefficient Ks for adjusting a shift speed of the vehicle is 

calculated on the basis of the smoothed running load coefficient K.FUKASM and according to a 

predetermined relationship as represented as indicated in FIG. 12. This relationship shown in 

FIG. 12 is set so that the compensating coefficient Ks is downwardly convex with respect to the 

smoothed running load coefficient KFUKASM, in order to maintain a sense of linearity with 

respect to the running load. The shift-speed compensating coefficient Ks is multiplied by the 
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shift speed determined from a shift pattern so as to adjust the shift speed with respect to the 

running load of the vehicle. 

(0049) Next, there will be described a downshift flag control routine for controlling a 

X2NDD flag and a X3RDD flag for regulating automatic downshift actions of the transmission 

from the 4th-gear position to the 2nd-gear position and the 3rd-gear position, restrictively, so as 

to apply an effective engine brake to the vehicle while the vehicle is running downhill, using 

FIG. 13. This downshift flag control routine is executed with the same cycle time as a main shift

control routine. 

(0050) The downshift flag control routine is initiated with step SAl (FIG. 13) to detennine 

whether the smoothed running load coefficient KFUKASM is smaller than a predetermined 

lower limit of 0.95. This special value is the value for determining whether the vehicle is running 

downhill. If a negative decision is obtained in step SAl, steps SAS and SA6 are implemented to 

clear the X3RDD and X2NDD flags, and one cycle of execution of the present routine is 

terminated. If an affinnative decision is obtained in step SAl, the control flow goes to step SA2 

to determine whether the non-smoothed running load coefficient KFUKA is smaller than a 

predetermined upper limit of 1.05. 

(0051) If a negative decision is obtained in step SA2, step SAS and subsequent steps 

described above are implemented to release automatic downshift control. If an affirmative 

decision is obtained in step SA2, the control flow goes to step SA3 to determine whether the 

idling switch is in the OFF state or not as a condition for starting automatic downshift. If an 

affirmative decision is obtained in step SA3, it means that the accelerator pedal is depressed. In 

this case, this step is followed by step SA4 to detennine whether the content CIDLOF of the idle 

off delay timer, i.e., the last time since the idle switch was switched off, is shorter than the time 

lapse threshold KOFF calculated in step SH 19 described above. If an affirmative decision (YES) 

is obtained in step SA4, step SA6 is implemented to reset the X2NDD flag. If a negative decision 

(NO) is obtained in step SA4, both steps SAS and SA6 are implemented to reset both of the 

X3RDD and X2NDD flags. 

(0052) If a negative decision is obtained in step SA3, it means that the accelerator pedal is 

not depressed. In this instance, the control flow goes to step SA 7 to determine whether the 

X3RDD flag is set at "O" or not. Initially, an affirmative decision is obtained in step SA7, and 

step SA8 is implemented to calculate a reference 4 ~ down acceleration value 04-20 on the basis 
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of the vehicle speed SPD and according to a predetermined relationship between SPD and a4_20 

as indicated in FIG. 14. The reference acceleration value a 4_20 is used to determine whether the 

X2NDD flag should be set to "1" or not. Step SA8 is followed by step SA9 to determine whether 

an actual acceleration a of the vehicle is higher than the 4 ~ down reference value a4-2D· If an 

affirmative decision is obtained in step SA9, the control flow goes to step SA16 to set the 

X2NDD flag to "1 ", and step SA12 to set the X3RDD flag to "l ", and one cycle of execution of 

the routine is terminated. 

(0053) If a negative decision is obtained in step SA9, step SAIO is implemented to calculate 

a 4 7-1 down reference acceleration value a4_3 0 on the basis of the vehicle speed SPD and 

according to a predetermined relationship between SPD and a4_30 as indicated in FIG. 14. The 

reference acceleration value 4 ~ down a 4_30 is used to determine whether the X3RDD flag 

should be set to "1" or not. Step SAlO is followed by step SAI 1 to determine whether the actual 

acceleration a of the vehicle is higher than the calculated reference value 4~ down U4-3D· If an 

affirmative decision is obtained in step SAll, the control flow goes to step SA12 to set the 

X3RDD flag to "1 ", and one cycle of execution of the routine is terminated. If a negative 

decision is obtained in step SAI l, one cycle of the routine is immediately terminated. 

(0054) If the X3RDD flag is set to "1" as described above, a negative decision is obtained in 

step SA7 in the next cycle of execution of the routine, and the control flow goes to step SA13 to 

determine whether the X2NDD flag is set at "0" or not. If an affirmative decision (YES) is 

obtained in step SA13, step SA14 is implemented to calculate a 3 ~ down reference 

acceleration value a3-20 on the basis of the vehicle speed SPD and according to a predetermined 

relationship between SPD and a3_20 as indicated in FIG. 14. This reference acceleration value a 3_ 

20 is used to determine whether the X2NDD flag should be set to "l" or not. Step SA14 is 

followed by step SA15 to determine whether the actual acceleration a of the vehicle is higher 

than the calculated 3 ~ down reference value a3_20. If an affirmative decision is obtained in step 

SA15, the control flow goes to steps SA16 and SAI2 to set the X2NDD flag and the X3RDD 

flag to "l ". If a negative decision is obtained in step SA15, one cycle of the routine is 

immediately terminated. 

(0055) If a negative decision is obtained in step SAi 3, step SAl 7 is implemented to calculate 

a 2-3 up reference acceleration value a2.3u on the basis of the vehicle speed SPD and according 
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to a predetermined relationship between SPD and Uz.3u as indicated in FIG. 15. This 2-3 up 

reference acceleration value a2.3u is used to determine whether the X2NDD flag should be reset 

to "0" or not. Step SAI 7 is followed by step SA18 to determine whether the actual acceleration a 

of the vehicle is lower than the calculated 2-3 up reference value a2•3u. If an affirmative decision 

is obtained in step SA18, the control flow goes to steps SAI9 to reset the X2NDD flag to "0". If 

a negative decision is obtained in step SA18, one cycle of the routine is immediately terminated. 

(0056) It will be understood that this automatic down control routine of is formulated so that 

the transmission 68 is automatically shifted down from the 4th-gear position to the 2nd-gear or 

3rd-gear position, or from the 3rd-gear position to the 2nd-gear position, depending upon the 

detected acceleration a of the vehicle, so as to apply a suitable engine brake to the vehicle when 

the vehicle is running downhill without the accelerator pedal being depressed, and with the 

smoothed running load coefficient KFUKASM being 0.95 or smaller. Further, the present 

routine is adapted to inhibit the automatic downshift action of the transmission to the 2nd-gear 

position when the accelerator pedal is depressed or when the acceleration a becomes lower than 

the 2-3 up reference acceleration value a2-3U· The routine is also adapted to release the downshift 

control of the transmission to the 3rd-gear position when the non-smoothed running load 

coefficient KFUKA has increased to 1.05 or larger, or when the time lapse CIDLOF after the 

depression of the accelerator pedal has reached the threshold KOFF determined by the KOFF

TA relationship ofFIG. 6. 

(0057) Referring next to the flow charts of FIGS. 16, there will be described a routine for 

inhibiting an upshift action of the transmission to the 4th-gear position. This routine uses a 

X3RDH flag for provisionally releasing the prevention of the upshift action to the 4th-gear 

position, and a X3HOLD flag for inhibiting the upshift action to the 4th-gear position. These 

X3RDH and X3HOLD flags are set to "l" when the load acting on the vehicle is relatively large, 

for example, when the vehicle is running uphill. When the vehicle load is lowered below a given 

limit, the X3HOLD flag is reset to "0", whereby the inhibition of the upshift action to the 4th

gear position is cancelled. 

(0058) The routine is initiated with step SEl in FIG. 16 to determine whether a X43DWN 

flag is set at "I". This X43DWN flag is set to "I" when the transmission has been shifted down. 

If a negative decision is obtained in step SEl, the control flow goes to step SE6 to clear the 

X3RDH to "O", and step SE7 to reset a C3RDH counter, and one cycle of execution of the 
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routine is terminated. If an affirmative decision is obtained in step SE 1, the control flow goes to 

step SE2 to determine whether the X3RDH flag is set at "l ". Initially, this X3RDH flag is set at 

"0", and step SE3 is implemented to determine whether the smoothed running load coefficient 

KFUKASM is equal to or larger than a threshold value of 1.20, or not. This threshold value is 

detennined in order to check if the downshift action of the transmission to the 3rd-gear position 

with the accelerator pedal being depressed occurred during uphill running of the vehicle or not. 

(0059) If a negative decision is obtained in step SE3, it means that the load acting on the 

vehicle is not so large. In this case, steps SE4 and SES are implemented to reset the X3HOLD 

flag and the X43DWN flag to "O". Step SES is followed by steps SE6 and SE7 to reset the 

X3RDH flag and the C3RDH counter. 

(0060) If an affirmative decision is obtained in step SE3, it means a situation in which the 

vehicle driver is likely to further depress the accelerator pedal due to shortage of the vehicle 

drive force if the transmission is shifted back up to the 4th-gear position. In this case, steps SES 

and SE9 are implemented to set the X3RDH flag and the X3HOLD flag to "1 ". Then, the control 

flow goes to step SElO to calculate a reference value K3HOLD used to determine whether the 

inhibition of the upshift action to the 4th-gear position should be cancelled or not. The reference 

value K3HOLD is obtained by subtracting a predetermined value p from the smoothed running 

load coefficient KFUKASM when the X3RDH and X3HOLD flags were set. 

(0061) With the X3RDH and X3HOLD flags being set to "1" as described above, an 

affinnative decision is obtained in step SE2 in the next cycle of execution of the routine, and step 

SEl l is implemented to determine whether the smoothed running load coefficient KFUKASM is 

equal to or larger than the reference value K3HOLD. If the determination in step SE11 is 

affinnative, it means that the vehicle load is still relatively large. In this case, the control flow 

goes to step SE12 to read the content of the acceleration-deceleration cycle counter C3RDH, and 

steps SE13 through SE18 to increment the acceleration-deceleration cycle counter C3RDH 

depending upon the accelerating or decelerating condition of the vehicle. 

(0062) Described in detail, the content of the acceleration-deceleration cycle counter C3RDH 

changes sequentially from "0" to "3" each time the counter is incremented. If the counter is 

incremented when its content is "3", the content changes back to "O". If the content is "O" or "2", 

it means the deceleration of the vehicle. If the content is "l" or "3 ", it means the acceleration of 

the vehicle. If the content of the acceleration-deceleration cycle counter is determined to be "l" 
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in step SE 14, step SE 15 is implemented to detennine whether the vehicle is now decelerating or 

not. If an affinnative decision is obtained in step SEl 5, namely, if the vehicle is now 

decelerating, the control flow goes to step SE 18 to increment the acceleration-deceleration cycle 

counter C3RDH by I so that the content indicates the decelerating state of the vehicle. [f the 

content of the acceleration-deceleration cycle counter C3RDH is found to be "O" or "2" in step 

SE 13 or SE 16, step SE 17 is implemented to determine whether the vehicle is now accelerating or 

not. If an affinnative decision is obtained in step SE 17, the control flow goes to step SE 18 to 

increment the acceleration-deceleration cycle counter C3RDH so that the content indicates the 

accelerating state of the vehicle. 

(0063) Step SE 18 is followed by step SE 19 to detennine whether the content of the 

acceleration-deceleration cycle counter C3RDH has increased to "3" or not. This step SEI 9 is 

also implemented if a negative decision is obtained in step SE 16 or SE 17. Initially, a negative 

decision is obtained in step SE 19, and one cycle of execution of the routine is tenninated. When 

the acceleration-deceleration cycle counter C3RDH is incremented to "3", the detennination in 

step SE 19 is affinnative, so it is followed by step SE6 to reset the X3RDH flag and step SE7 to 

reset the acceleration-deceleration cycle counter C3RDH to "0". It will be understood that in 

steps SE13 through SE19, when changes are detected twice in the vehicle running condition 

from the decelerating state to the accelerating state while upshift action is inhibited, the flag 

X3RDH is reset in step SE6 to provisionally cancel the inhibition of the upshift action. This 

causes the negative decision to be obtained in step SE3 in the next cycle of execution of the 

routine. 

(0064) If the vehicle load is reduced to the extent that the negative decision is obtained in 

step SE! 1, steps SE4, SE5, SE6 and SE7 are implemented to reset the X3HOLD, X43DWN and 

X3RDH flags and the acceleration-deceleration cycle counter C3RDH. 

(0065) It will be understood that in the 4th-gear inhibition control routine of FIG. 16, in step 

SE 1, if power-on downshift detennined to have occurred, and in step SE3 it is detennined that 

the smoothed running load coefficient KFUKASM is at or above a specified value of about 1.2, 

upshift to fomth gear is prohibited in order to prevent frequent shifting actions. In step SE 11, 

when it is detennined that the smoothed running load coefficient KFUKA SM has fallen below 

the release threshold value K3HOLD by a specified value p lower then the rnnning load 

coefficient KFUKASM when the upshift inhibition of decision was made, and in step SE 19, after 
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return to acceleration from deceleration has been detennined to times, if it is detennined in step 

SE3 that the smoothed mnning load coefficient KFUKASM has fallen below a specified value of 

about 1.2, upshift is released. A time chart showing operating examples of each flag in fourth 

gear inhibition control described above is shown in FIG. 17. 

(0066) FIG. 18 is a flow chart showing the one station control routine which is the main 

routine of this working example, and cotTesponds to the city fourth control means for controlling 

the dry fourth of the vehicle by changing the gear level of the automatic transmission 68 based 

on the above mentioned driving load KFUKASM. The present main routine is initiated with step 

SS I to read the currently selected position G of the transmission 68, for example, based on 

speed-change output from a transmission a transmission electronic control unit 34. Step SS I is 

followed by step SS2 to detem1ine whether the currently selected position G is the highest 

position (4th-gear position) or not. If an affinnative decision is obtained in step SS2, it means 

that the transmission 68 will not be shit1ed up. In this case, step SS 15 and the subsequent steps 

are implemented. If a negative decision is obtained in step SS2, step SS3 and the subsequent 

steps are implemented to control an upshift action of the transmission. 

(0067) The operation to control the upshift action of the transmission will be first explained. 

Step SS3 is initially implemented to detennine whether the currently selected position G of the 

transmission 68 is the 3rd-gear position or not. If a negative decision is obtained in step SS3, it 

means that the currently selected position G is the 2nd-gear or 1st-gear position. In this instance, 

step SS7 is implemented to select the shifting boundary line when shifting up from the present 

speed position from among three types of previously stored upshift boundary lines, as shown in 

FIG. 19, for shifting up from the 1st-gear position to the 2nd-gear position, from the 2nd-gear 

position to the 3rd-gear position, and from the 3rd-gear position to the 4th-gear position, 

respectively. Each of these upshift boundary lines represents a relationship between the throttle 

opening angle TA and the upshift speed SPD of the vehicle. When the currently selected position 

G of the transmission 68 is the 2nd-gear position, the upshift bounda1y line as indicated in (b) is 

selected in step SS7, and the basic upshift speed SP Du of the vehicle is calculated on the basis of 

the currently detected throttle opening angle TA and according to the selected upshift boundary 

line. 

(0068) Conversely, if an affinnative decision is obtained in step SS3, step SS4 is 

implemented to detennine whether the X2NDD flag is set at "O" or not. If a negative decision is 
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obtained in step SS4, that is, if it is decided to shift down to the second speed position, the 

control flow goes to step SS23 in the downshift routine. If an affinnative decision (YES) is 

obtained in step SS4, that is, if it is decided not to automatically shift down to the second speed 

position, step SS5 is implemented to determine whether the X3RDH flag is set at "O" or not. The 

X3RDH flag set at "O" means the provisional cancellation of the inhibition of the upshift action 

to the 4th-gear position as described above. 

(0069) If a negative decision is obtained in step SS5, that is, if the provisional cancellation of 

the inhibition of the upshift action to the 4th~gear position is not effected, the control flow goes 

to step SS 17 and the subsequent steps to control the downshift action. If an affinnative decision 

is obtained in step SS5, that is, if the inhibition of the upshifl action to the 4th-gear position has 

been cancelled, step SS6 is implemented to dete1111ine whether the X3 HOLD flag is set at "l" or 

not. This X3HOLD flag set at "l" means the holding of the transmission in the 3rd-gear position, 

namely, the inhibition of the upshift action to the 4th-gear position. 

(0070) If a negative decision is obtained in step SS6, that is, if the upshift action to the 4th

gear position is not inhibited, step SS7 is implemented to calculate the upshift speed SP Du of the 

vehicle as described above. If an affinnative decision is obtained in step SS6, that is, if the 

upshift action to the 4th-gear position is inhibited, step SS8 is implemented to calculate the 

upshift speed SP Du of the vehicle on the basis of the throttle opening angle TA and according to 

a 3-4 upshift boundary line as shown in FIG. 20, which boundary line is exclusively used when 

the upshift action to the 4th-gear position is inhibited. 

(0071) Next, step SS9 is perfonned to adjust the calculated upshift vehicle speed SPDu by 

multiplying the value SPDu by the shift-speed compensating coefficient Ks, i.e., SPDu ~SPDu 

x Ks. Specifically, correction is perfonned by multiplication by the shift-speed compensating 

coefficient Ks calculated in step S025. 

(0072) Next, in SS 10, it is detennined whether the actual vehicle speed SPD is higher than 

the adjusted upshift vehicle speed SPDu obtained in step SS9, that is, whether the transmission 

should be shifted up. If a negative decision is obtained in step SS 10, the control flow goes to step 

SS 17. If an affinnative decision is obtained in step SS 10, the control flow goes to step SS 11 to 

detennine whether the transmission is shifted up to the 4th-gear position or not. If an affi1111ative 

decision is obtained in step SS 11, steps SS 12 and SS 13 are implemented to reset the X3HOLD 

flag and the X43DWN flag to "O". This step is followed by step SS 14 in which the transmission 
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68 is shifted up to the 4th-gear position. If a negative decision is obtained in step SS 11, step 

SS 11 is directly followed by step SS 14. 

(0073) If an affinnative decision is obtained in step SS2, that is, if the transmission 68 is now 

placed in the 4th-gear position, step SS 15 is implemented to detennine whether the X3RDD flag 

is set at "O" or not. If a negative decision is obtained in step SS 15, the transmission is 

automatically shifted down to the 3rd-gear position, step SS 15 is followed directly by step SS23 

in which the transmission is shifted down to the 3rd-gear position. If an affinnative decision is 

obtained in step SS 15, the control flow goes to step SS 16 to detennine whether the X3RDH flag 

is set at "O" or not, provisionally releasing the inhibition on shifting to the 4th-gear position. If an 

affinnative decision is obtained in step SS 16, it means that the inhibition of the upshift action to 

the 4th-gear position is provisionally released, whether X3RDH flag is set at "O" or not. In this 

case, the control flow goes to step SS23 to shift down the transmission 68 to the 3rd-gear 

position, even if the X3RDD flag is set at "O". 

(0074) Step SS 17 is next implemented to detennine whether the currently selected position G 

read in step SS 1 is the I st-gear position or not. If an affirmative decision is obtained in step 

SS 17, one cycle of execution of the present routine is tenninated since the transmission cannot 

be shifted down, and the processes of step SI and subsequent steps are repeated. If a negative 

decision is obtained in step SS 17, step SS 18 is implemented to select the downshift boundary at 

which the transmission is shifted down from its cmTent speed, from three types of down-shift 

boundary lines, which already have vehicle speed SPD and throttle opening TA shown in FIG. 

21 stored as shift boundary parameters, i.e., the downshift boundary lines used for shifting down 

the transmission 68 from the 2nd-gear position to the I st-gear position, from the 3rd-gear 

position to the 2nd-gear position, and from the 4th-gear position to the 3rd-gear position, 

respectively. When the currently selected position is the 3rd-gear position, for example, the 

downshift boundary line from the 3rd-gear position to the 2nd-gear position as indicated in FIG. 

21 (b) is selected. 

(0075) In step SS 18 the downshift vehicle speed SPDd is obtained from the boundary line 

selected above and the cmTent throttle opening TA, followed by step SS9, in which, downshift 

vehicle speed SPDd is adjusted by perfonning the equation SPDd ~SPDd x Ks. In other words, 

adjustment is perfonned by multiplying the shift-speed compensating coefficient Ks calculated 

in step SD25. 
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(0076) Then, the control flow goes to step SS20, where this adjusted downshift vehicle speed 

SPDd and the cmTent vehicle speed SPD are compared to detem1ine whether the transmission is 

to be shifted down. Described more specifically, the transmission 68 should be shifted down if 

the currently detected vehicle speed SPD is equal to or lower than the adjusted downshift vehicle 

speed SPDd. If so, after step SS2 l and step SS22 are implemented to detennine whether the 

transmission 68 has been shifted down from the 4th to the 3rd-gear position, step SS23 is 

implemented to provide transmission output shifted down by one speed to the transmission 68. If 

SPDd<SPD, one cycle of execution of the present routine is tem1inated, and step SS I and 

subsequent steps are repeated. If it is detennined wall and down to 31u speed has occurred as a 

result of power-on in step SS2 l, the content of the power-on 4 73 downshift flag X43DWN in 

step SS22 is set to "l ". 

(0077) Where the shift-speed compensating coefficient Ks is larger than 1.0, the adjusted 

upshift and downshift vehicle speeds SPDu and SPDd are increased, whereby the transmission is 

more likely to be shifted down and the drive force increased. Where the compensating 

coefficient Ks is smaller than 1.0, on the other hand, the adjusted upshift and downshift vehicle 

speeds SPDu, SPDd are lowered, whereby the transmission is more likely to be shifted up. 

(0078) Referring to the block diagram of FIG. 22, there is illustrated a major po11ion of the 

transmission electronic control unit 34. As shown in the diagram, in this embodiment, by means 

of a reference load curve setting means 80, the standard running load curve, which is represented 

by the throttle opening angle TA and vehicle speed SPD when the vehicle is running under 

nonnal conditions, is set. By means of the running load calculating means 82, which corresponds 

to steps SOS and SD 20 described above, the running load coefficient KFUKASM, which is 

represented on the basis of the throttle opening angle TA and vehicle speed SPD, is successively 

calculated based on the aforesaid standard running load curve. Next, by means of the drive force 

control means 84, which corresponds to steps SS I through SS 23 in FIG. 18, the gear means of 

the automatic transmission 68, i.e., shifting, is controlled based on the running load coefficient 

KFUKASM successively calculated above, and the drive force of the vehicle is adjusted. 

(0079) Thus, the drive force of the vehicle is adjusted based on the actual running load, so 

good drivability can be obtained in all running regions of the vehicle irrespective of changes in 

the running load due to the road gradient or other factors. 
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(0080) In the present embodiment, the rnnning load calculating means 82 is adapted to 

implement step SOS for dete1111ining the standard running load-vehicle speed "a" on the basis of 

the throttle opening angle TA and according to the TA-SPDs relationship as indicated in FIG. 3, 

and step SD7 or SD9 for calculating a running load coefficient KFUKA (=a/c, or 2-b/a) on the 

basis of the actually detected vehicle speed "c" or "b" and the detennined standard loaded

vehicle speed. The calculated running load coefficient KFUKA represents the running load of the 

vehicle used to control the vehicle drive force. The standard loaded-vehicle speed and the 

detected vehicle speed may be replaced by a standard loaded-vehicle throttle opening angle and 

the detected throttle opening angle. In this case, the running load coefficient KFUKA is 

calculated on the basis of the standard loaded-vehicle throttle opening angle and the detected 

throttle opening angle. However, the throttle opening angle usually changes at a higher rate than 

the vehicle speed, and the detern1ined standard loaded-vehicle throttle opening angle is greatly 

influenced by a change in the operating position of the accelerator pedal and becomes unstable. 

In this respect, it is desirable to use the standard loaded-vehicle speed "a" and the detected 

vehicle speed "b" or "c" in calculating the running load coefficient KFUKA. This arrangement 

removes influence of the accelerating and decelerating operations described above. It will be 

understood that step SD5 corresponds to the means for detem1ining the standard loaded-vehicle 

speed, while steps SD7 and SD9 correspond to load coefficient calculating means for calculating 

the running load coefficient. 

(008 l) The illustrated embodiment is also characterized by step SD6, wherein step SD9 is 

selected to calculate the rnnning load coefficient KFUKA according to the equation KFUKA=2-

(b/a), when the detected actual vehicle speed "b" is lower than the standard loaded-vehicle speed 

"a", and step SD7 is selected to calculate the coefficient KFUKA according to the equation 

KFUKA=a/c when the detected actual vehicle speed "c" is higher than th~ standard loaded

vehicle speed "a". The a specified throttle opening angle, the running load coefficient KFUKA 

approaches the value" 1 ", and changes in a linear relation with changes in the vehicle speed SPD, 

offering the advantage that a degree of smoothing by the smoothing can be made roughly 

unifonn Step SD6 corresponds to means for selecting the equations for calculating the running 

load coefficient KFUKA, which means is included in the above-indicated means for calculating 

the running load coefficient KFUKA. 
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(0082) Further, the illustrated embodiment is adapted such that the running load coefficient 

KFUKA calculated successively is subjected to a smoothing operation in step SD20, to obtain 

the smoothed running load coefficient KFUKASM which is used as the actual vehicle running 

load, having the advantage that shifting control is stabilized by comparison using the non

smoothed running load coefficient KFUKA which changes in relation to subtle operation of the 

accelerator pedal. Step SD20 corresponds to means for smoothing the running load coefficient as 

calculated successively, which means is also included in the load coefficient calculating means. 

(0083) In the illustrated embodiment, step SD20 for smoothing the non-smoothed vehicle 

load KFUKA is preceded by step SD 19 in which the smoothing amount is changed depending 

upon the running conditions of the vehicle, as shown in FIG. 7, such as those represented by the 

running load, state of acceleration or deceleration, on the throttle valve being in idle position, in 

which offers the advantage of a better smoothing effect. Step SDI 9 functions together with step 

SD20 to provide the smoothing means. 

(0084) Further, the illustrated embodiment is adapted to implement step S017 to skip steps 

SD 19 and SD20 to thereby inhibit the smoothing operation and substantially maintain the last 

obtained value of the smoothed running load coefficient KFUKASM, for a predetennined period 

CHANTEN after the non-smoothed running load coefficient KFUKA is changed from a value 

equal to or larger than 1.0 to a value smaller than 1.0, or vice versa. Since the state of this 

XKASOKU flag used in dete1111ining the amount of smoothing is detennined by the speed of the 

vehicle, a change in the updated value KFUKASM would be delayed with respect to a change in 

the actual running conditions of the vehicle. To avoid this drawback, in step SD 17 the coefficient 

KFUKASM is not updated or the last value of this coefficient is maintained for the above

indicated period of time. Step SD 17 corresponds to means for temporarily inhibiting the 

operation of the smoothing means, which is also included in the load calculating means. 

(0085) The illustrated embodiment is fu11her adapted to implement step SD 18 to skip steps 

SD 19 and SD20 to thereby inhibit the smoothing operation and substantially maintain the last 

obtained value of the smoothed running load coefficient KFUKASM, for a predetennined period 

CHASSIN after the vehicle has started. In this respect, it is noted that the smoothed vehicle load 

value KFUKASM is greatly influenced by acceleration during a pe1iod following the staiiing of 

the vehicle and reduced toward the high-load side. To avoid this drawback, in step SD 18 the 

coefficient KFUKASM is not updated for the above-indicated period of time after the starting of 
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the vehicle, so deviation to the high load side is eliminated. Step SD 18 also corresponds to 

means for temporarily inhibiting the operation of the smoothing means, which is also included in 

the load calculating means. 

(0086) In this embodiment, the drive force control means 84 is adapted to implement step 

SS9 to adjust the nominal shift boundary lines on the basis of the detennined running load of the 

vehicle, more specifically, on the basis of the calculated smoothed running load coefficient 

KFUKASM, so that the transmission is shifted up and down depending upon a change in the 

load acting on the vehicle, so as to assure not only high fuel economy of the vehicle but also high 

clrivability of the vehicle over the entire ranges of the engine load and the vehicle speed. Steps 

SS9 corresponds to means for adjusting the nominal shift boundary lines. 

(0087) Moreover, in this embodiment, step SD25 is implemented to calculate the shift-speed 

compensating coefficient Ks on the basis of the smoothed running load coefficient KFUKASM 

and according to the predetennined relationship as indicated in FIG. 12. This compensating 

coefficient Ks is used to adjust the shifting boundary lines described above. The characteristics 

are adjusted with respect to the running load (road gradient) of the smoothed running load 

coefficient KFUKASM, a linear feel is sufficiently provided and drivability is improved .. 

(0088) In the illustrated embodiment, steps SE7, SES and SE9 are provided to inhibit a 

upshift action of the automatic transmission when the smoothed running load coefficient 

KFUKASM exceeds the first threshold value of 1.20. This arrangement is effective to avoid 

possible frequent alternate downshift and upshift actions of the transmission which would occur 

clue to insufficient driving force upon shifting or a when downshift occurs when the accelerator 

pedal is depressed due in a high-load state. Thus, steps SE7 through SE9 correspond to upshitt 

inhibiting means for inhibiting an upshift action of the transmission when the smoothed 

coefficient KFUKASM exceeds 1.20. 

(0089) The illustrated embodiment is adapted such that steps SE7, SES and SE9 indicated 

above are implemented when an affinnative decision is obtained in step SEl, namely, 

immediately after the transmission has been shifted down from the highest-speed, i.e., 4th-gear 

position to the lower-speed position, i.e., 3rd-gear position, as a result of depression of the 

accelerator pedal and a consequent increase in the throttle opening angle. 

(0090) In this embodiment, moreover, it is also noted that steps SEl I, SE4 and SE5 are 

provided to cancel the inhibition of the upshift action of the transmission 86 when the smoothed 
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running load coefficient KFUKASM is reduced below the second threshold value K3HOLD 

which is smaller than the first threshold value. More specifically described, in step SE3 the 

second threshold value K3HOLD is smaller by the predetennined value p than the smoothed 

coefficient KFUKASM when it exceeds the first threshold value. Since there is a suitable amount 

of difference between the first threshold value and second threshold value K3HOLD, it is 

possible to prevent undesirable alternate inhibition of the upshift action and cancellation of the 

inhibition due to hysteresis which would be caused if the same threshold value was used for 

inhibiting the upshift action and releasing the prevention. Steps SE 11, SE4 and SES correspond 

to releasing means for releasing the prevention of the upshift action. 

(0091) In this embodiment, steps SE 12 through SE 19 are provided to detennine whether a 

change of the running condition of the vehicle from a decelerating state to an accelerating state 

has been repeated a predetem1ined number of times while the upshift action to the 4th-gear 

position is being inhibited by the upshift inhibiting means. Cancellation of the upshift inhibition 

is cancellation from the high drive force sided to the load drive force side and must be 

detennined by the required force during acceleration. Provisionally, cancellation is perfonned 

when is detern1ined that reversal from deceleration to acceleration has occurred by change in the 

vehicle speed, which is has a delayed responsiveness. In each time or reversal to acceleration 

occurs, it is detennined in step SE3 whether or not the high drive force should be maintained. 

Thus, the transmission is allowed to be shifted up depending upon the vehicle drive force 

required during acceleration of the vehicle. Steps SE 12-SE 19 function as the means for releasing 

the prevention of the upshift action. 

(0092) The second threshold value K3HOLD used in this embodiment to cancel the 

inhibition of the upshift action is detern1ined in step SE 10 such that the second threshold value 

K3HOLD is equal to KFUKASM - p. The value KFUKASM used to determine the value 

K3HOLD is the value detennined at one of the following two moments, whichever is later: the 

moment when the inhibition of the upshift action is started, and the moment when the change of 

the vehicle from . the decelerating state to the accelerating state has been repeated the 

predetennined number of times. In the Shift Example I shown in the upper part of FIG. 23, the 

inhibition is cancelled when the smoothed running load coefficient KFUKASM is lowered below 

a predetern1ined threshold value of about 1.15, the prevention of shifting up to the 4th speed 

position due to factors such as delay in the smoothing process of the load coefficient KFUKASM 
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was a problem, but according to this embodiment, as shown in the lower part of FIG. 23, there is 

a damage that this delay in cancellation of the shift up inhibition can be shortened. Step SE 10 

coJTesponds to means for detennining the second threshold value for releasing the prevention of 

the upshift action to the 4th-gear position. 

(0093) In the illustrated embodiment, steps SAi through SA4 and steps SA7 through SA16 

are provided to shift down the transmission from the 4th-gear position to the 3rd-gear or 2nd

gear position, or from the 3rd-gear position to the 2nd-gear position, under a given condition of 

the vehicle while the vehicle is coasting, that is, when the following conditions are satisfied: the 

smoothed running load coefficient KFUKASM is smaller than the reference value of 0.95, the 

throttle opening angle TA is smaller than a reference value zero corresponding to the idling 

position of the throttle valve, and the detected acceleration value a of the vehicle is larger than 

the appropriate reference value a 4_20, a 4_3 0 or a 3_20. This arrangement is effective to apply an 

engine brake to the vehicle during downhill running of the vehicle. Steps SA 1-SA4 and SA 7-

SA I 6 coJTespond to downshift means for shifting down the transmission, which means is a pai1 

of the drive force control means. 

(0094) In this embodiment, moreover, the reference values a4-20, a4_30 or a3_20 are 

dete1111ined in steps SA8, SA 10 and SA I 4, on the basis of the vehicle speed SPD during coasting 

of the vehicle, providing an appropriate engine braking effect. Steps SA8, SA IO and SA 14 are 

included in the downshift means, functioning as means for detennining reference values. 

(0095) In this embodiment, step SA2 is provided so that when the non-smoothed running 

load coefficient KFUKA has increased to the second reverence value of 1.05 or larger, the 

automatic downshift control is released. This offers the advantage of allowing the automatic 

downshift to be cancelled immediately in response to depression of the accelerator pedal. Step 

SA2 functions as the downshitl release means. 

(0096) An embodiment has been explained above in detail refeITing to the drawings, but 

other embodiments of the present invention are possible. 

(0097) For example, the throttle opening angle TA is used as a quantity expressing the engine 

load in the variable making up the shifting boundary in the embodiment described above, but 

another value such as the amount of depression of the accelerator pedal or the fuel injection 

amount may be used in its stead. 
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(0098) In addition, in the embodiment described above compensation is perfonned based on 

the running load by multiplying the shifting vehicle speeds SPDu and SPDd by the shift-speed 

compensating coefficient Ks, but compensation may also be effected by adding a shift-speed 

compensating coefficient Ks, or by adding compensation based on 3rd, 4th, ... compensation 

values considering other driving conditions such as the air intake amount and target air intake 

amount. 

(0099) Also, in the steps SD 17 through S020 of the running load detection routine shown in 

FIG. 2, updating of the smoothed running load coefficient KFUKASM was halted by temporarily 

halting the smoothing process for specified interval after reversal of the running load coefficient 

KFUKA and during the vehicle starting time, but the smoothing process that uses an extremely 

large smoothing amount may also be used. 

(0100) Further, in step SD18 in FIG. 2 above, the start status detennination timer content 

CHASSJN, which measures the period until a preset value that has been preset is decremented to 

zero, is used to prevent the updating of the smoothed running load coefficient KFUKASM, but 

instead, the smoothing process can be halted while a specified period of about 6 seconds has not 

elapsed while the content of the flag XHASSIN, which is cleared to "O" at a speed of around 10 

km/h and is set to "1" at a vehicle speed of about 40 km/h, is "zero", and the vehicle speed SPD 

is a specified value of about IO km/h or above. 

(0101) Moreover, in steps SE13 through SEl9 shown in FIG. 16 described above, a decision 

to provisionally cancel the upshift inhibition to the 4th speed position is made based on the 

judgment that reversal from deceleration to acceleration has occurred twice, but a standard of 

three times or more may also be used. 

(0102) In addition, in step SA3 in FIG. 13 described above, is detennined whether the idle 

switch is in OFF status, but detennination may be made as to whether or not the throttle opening 

angle TA is a specified value or below. 
I 

(0103) Also, in step SE3 in FIG. 16, to reference value of l.2 is used, in step SAI and in step 

SA2 in FIG. 13, reference values of 0.95 and 1.05 are used, respectively, but these values need 

not necessarily be used. 

(0104) Also, in the embodiment described above, based on the running load coefficient 

KFUKASM, the boundary lines for shifting the gears in the automatic transmission 68, or 

specifically, the shifting-point vehicle speeds SPDu and SPDd are controlled so that shifting 
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down can be perfom1ed more easily as the runnmg load coefficient KFUKASM increases. 

However, with vehicles, for example, of a type in which the throttle 20 is driven by a straw 

actuator, the drive force control means 84 may be modified to adjust the throttle opening angle 

such that the adjusted angle increases with an increase in the mnning load coefficient 

KFUKASM. 

(0 I 05) The separate control units 32, 34 for controlling the engine 10 and the transmission 68 

in the first and second embodiments may be replaced by a single electronic control device 

designed to control the engine 10 and the transmission 68. 

(0106) While the drive force control apparatus according to the illustrated embodiments is 

used for controlling the automatic transmission 68 having four forward drive positions, the 

present invention is applicable to a continuously variable transmission whose speed ratio is 

continuously variable, such as a belt-and-pulley type in which a pair of variable-diameter pulleys 

whose effective diameters are variable are connected by a power transmission belt. 

(017) It is further to be understood that the present invention may be embodied with various 

other changes, modifications and improvements, which may occur to those skilled in the ait, 

without departing from the spirit and scope of the invention defined in the following claims. 

(BRIEF DESCRIPTION OF THE DRAWINGS) 

FIG. 1 is a schematic view showing an engine assembly and an automatic transmission of a 

motor vehicle, and a control system for controlling the engine and transmission, which control 

system incorporates a vehicle drive force control apparatus according to a first embodiment of 

the present invention; 

FIG. 2 is a flow chart illustrating a running load detection routine executed by a transmission 

electronic control unit to detect a running load coefficient in FIG. 1; 

FIG. 3 is a graph indicating an example of a standard load curve selected in step SD4 to 

calculate the running load coefficient KFUKA in FIG. 2; 

FIG. 4 is a graph indicating a change of the nmning load coefficient KFUKA calculated in a 

routine of FIG. 2, according to predetennined equations during vehicle running in low-load and 

high-load states; 

FIG. 5 is a flow chaii illustrating a start and acceleration/deceleration status detennining 

routine executed by the electronic transmission control unit shown in FIG. I; 
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FIG. 6 is a graph indicating a relationship used in step SH 19 of the routine of FIG. 5 to 

calculate a delay time KOFF by which the cancellation of inhibition of transmission upshift to 

the 3rd-gear position is delayed; 

FIG. 7 is a view indicating a relationship used in step SD 19 of the routine of FIG. 2 to 

detennine the amount of smoothing based on the running load coefficient KFUKA; 

FIG. 8 is a view comparing depicting a waveform of the smoothed running load coefficient 

KFUKASM obtained in step SD20 of the routine of FIG. 2, in comparison with a wavefom1 of 

the non-smoothed value KFUKA; 

FIG. 9 is a view for explaining an effect obtained by inhibiting the smoothing in step SD20 

of the running load coefficient KFUKA for a predetennined delay time following a change of the 

value KFUKA across the level of l in FIG. 2; 

FIG. 10 is a graph conesponding to the top graph of FlG. 9, in the case where the smoothing 

of the running load coefficient KFUKA for the delay time is not inhibited; 

FIG. 1 I is a graph for explaining a change in the smoothed running load coefficient 

KFUKASM of FIG. 2 in relation to the gradient of the road surface on which the vehicle runs; 

FIG. 12 is a graph indicating a relationship used in step SD25 of the routine of FIG. 2 to 

calculate a shift-speed compensating coefficient Ks on the basis of the smoothed running load 

coefficient KFUKASM; 

FIG. 13 is a flow chart illustrating an automatic downshift control routine executed by the 

transmission control unit to control downshift flags for regulating automatic downshift actions of 

the transmission so as to provide an adequate engine-braking effect; 

FIG. 14 is a graph indicating relationships used in steps SA8, SA 10 and SA 14 of the routine 

of FIGS. 13A and 138 to calculate reference acceleration values a 4.20, U4.30 and a 3.20; 

Fl G. 15 is a graph indicating relationships used in step SA 17 of the routine of FIG. 13 to 

calculate a reference acceleration au; 

FIG. I 6 is a flow chart illustrating a routine executed by the transmission electronic control 

unit in FIG. I to inhibit an upshift action of the transmission to the 4th-gear position, for 

avoiding frequent shifting actions of the transmission; 

FIG. 17 is a time chart illustrating varying states of flags and a counter used in the routine of 

FIGS.16Aand 168; 
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FIG. 18 is a flow chart illustrating a main shift control routine executed by the transmission 

electronic control unit to control shifting actions of the transmission; 

FJGS. l 9(a), l 9(b) and J 9(c) are graphs indicating upshift boundary lines for shitling up the 

transmission used in the transmission control in FIG. 18 (a) from the 1st-gear position to the 2nd

gear position, (b) from the 2nd-gear position to the 3rd-gear position, and (c) from the 3rd-gear 

position to the 4th-gear position, respectively; 

FIG. 20 is a graph indicating shift boundary lines including a upshift boundary line used in 

step SS8 of the routine of FIG. 18 to calculate a upshift vehicle speed after the inhibition of this 

upshift action to the 4111-speed position is released; 

FIGS. 2l(a), 2l(b) and 2I(c) are graphs indicating downshift boundary lines for shifting 

down the transmission used in the transmission control in FIG. 18 (a) from the 2nd-gear position 

to the !st-gear position, (b) from the 3rd-gear position to the 2nd-gear position, and (c) from the 

4th-gear position to the 3rd-gear position, respectively; 

FIG. 22 is a block diagram illustrating major functional components of the vehicle drive 

force control apparatus according to the transmission electronic control unit of FIG. l; 

FIG. 23 is a timing chart for explaining an operation according to the routine of FIG. 16 to 

cancel the inhibition of the transmission upshift to the 4th-gear position. 

(EXPLANATION OF THE REFERENCE NUMERALS) 

68: automatic transmission 

80: reference load curve setting means 

82: nmning load calculating means 

84: drive force control means 
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FIG. 1 

52: variable valve timing mechanism 
64: air-conditioners which 
66: shift lever sensor 
68: automatic transmission 

FIG. 2 

Running load detection routine 
Start 

SDI Reading TA 
SD2 Reading SPD 
SD3 Reading gear position 
SD4 Selecting appropriate map according to gear position 
SOS Calculating standard running load vehicle speed "a" corresponding to present TA 
SD6 Standard running load vehicle speed "a"> detected vehicle speed? 
SD7 Calculation on low-load side 
SD8 Setting XCOAST flag 
SD9 Calculation on high-load side 
SD IO Clearing XCOAST flag 
SD 11 XCOAST reversed? 
SD 12 Setting CHANTEN timer 
SD 13 Storing KFUKA 
SD 14 Reading KFUKA 
SD 15 Reading CHANTEN 
SD 16 Reading CHASS IN 
SD 17 CHANTEN = O? 
SDl8 CHASSIN = O? 
SD 19 Detennining smoothing amount 
SD20 Perfonning smoothing process 
SD2 l Storing KFUKASM 
SD22 KFUKASM 2 1.00? 
SD23 Clearing XTOHAN flag 
SD24 Setting XTOHAN flag 
SD25 Calculating compensation coefficient Ks based on KFUKASM 

Return 

Step SD4: standard load curve setting means 
Step SD5 through SD20: running load calculating means 
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FIG.3 

Throttle opening angle TA High-load zone 

Standard running load vehicle speed SPDs 

FIG. 4 

Running load coefficient KFUKA 

Vehicle speed SPD 
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Nonnal flat road running 

Low-load zone 
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FIG. 5 

Start 
SH I Reading SPD 
SH2 Reading CHASSIN 
SI-13 SPD < 40? 
SI-14 SPD ~ 10? 
SI-15 Clearing CHASSIN timer 
SH6 Starting CHASSIN timer 
SH7 Decrementing CHASSIN 
SH8 Storing CHASSIN 
SH9 Reading CHANTEN 
SH 10 Decrementing CHANTEN 
SH 11 Storing CHANTEN 
SH 12 Reading SPDO 
SH 13 SPD:SPDO 
SH14 Setting XKASOKU 
SH 15 Clearing XKASOKU 
SH 16 Storing SPD as SPDO 
SH 17 Idle SW. OFF? 
SH 18 Reading TA 
SH 19 Calculating threshold KOFF 
SI-120 Reading CIDLOF 
SH2 l Incrementing CIDLOF I timer 
SH22 Clearing CIDLOF 
SH23 Storing CIDLOF 

End 
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FIG. 6 

Third gear automatic shift down release delay time KOFF 
Throttle opening TA (%) 

FIG. 7 

XTOHAN XCOAST YIDL XKASOKU 

0 1 * * 1 * 0 
0 1 * I 
1 * 0 
0 I * 0 
1 * 0 

XTO HAN: status of smoothed load coefficient 
(0 = less than 1.0, I = 1.0 or greater) 

XCOAST: status of non-smoothed load coefficient 
(0 = less than 1.0, 1 = 1.0 or greater) 

YIDL: idle switch (0 = OFF, l = ON) 

Running state 

Stopped 
Coasting 

Positive load run 
Load changed to positive 

Negative load run 
Load changed to negative 

XKASOKU: acceleration/deceleration status (0 = deceleration, I = acceleration) 

FIG. 8 

[Left] 
Running load coefficient 
Throttle opening TA(%) 
[Right] 
Vehicle speed SPD (km/h) 
[Bottom] 
Time 

FIG. 9 
When delay interval is provided 
[left] running load coefficient 
[right] delay interval 

delay interval 
[Jett] vehicle speed SPD 
Throttle opening TA 

FIG. 10 

When no delay interval is provided 
Running load coefficient 
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Smoothing 
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1/128 
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I /16 
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FIG. 11 

[top] Flat 
[left] Smoothed load coefficient KFUKASM 
[bottom] Road surface gradient (deg.) 

FIG. 12 

Shift speed compensating coefficient Ks 
Smoothed running load coefficient KFUKASM 
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FIG. 13 

Automatic downshift control rnutine 

START 
SA I KFUK.ASM $ 0.95? 
SA2 KFUKA < 1.05? 
SA3 Idle sw. OFF? 
SA4 CIDLOF < KOFF? 
SAS Clearing "X3RDD" flag 
SA6 Clearing "X3NDD" flag 
SA7 X3RDD = O? 
SAS 4 ~ down 

Calculating reference acceleration a4_2D 

SA9 a > a4.30? 
SA] 0 4 7-3 down 

Calculating reference acceleration ~-JD 

SAi i a> a4_30? 
SA 12 Setting X3RDD flag 
SA13 X3NDD = O? 
SA14 3 ~ down 

Calculating reference acceleration a 3-20 

SA15 a> a3.20? 
SA 16 Setting X2NDD flag 
SAi 7 2 7-3 up 

Calculating reference acceleration a2.3u 
SAIS a< a2-3u? 
SA 19 Setting X2NDD flag 

END 
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FIG. 14 

Reference acceleration a 0 

0 7 large 
Vehicle speed SPD (km/h) 

FIG. 15 

Reference acceleration au 
Small 70 7 large 

Vehicle speed 
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FIG. 16 

START 
SE! X43DWN =I? 
SE2 X3RDH + 1? 
SE3 KFUKASM ~ 1.20? 
SE4 Clearing X3HOLD flag 
SES Setting X43DWN flag 
SE6 Clearing X3RDH flag 
SE7 Clearing C3RDH counter 
SES Setting X3RDH flag 
SE9 Setting X3HOLD flag 
SElO Calculating release threshold value K3HOLD f-KFUSASM - p 
SEI 1 KFUKASM ~ K3HOLD? 
SEl2 Reading C3RDH 
SE13 C3RDH = O? 
SE14 C3RDH=l? 
SE 15 Deceleration? 
SE16 C3RDH = 2? 
SE 17 Acceleration 
SE 18 Increment C3RDH counter 
SE19 C3RDH ~ 3 

END 
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FIG. 17 

Shift action 4th 

X3RDH 0 
XEHOLD 0 
XKASOKU 0 
C3RDH 0 

Initial 
states 

3rd 

Provisional Inhibition 
release continued 

3 
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Provisional Cancelled 
cancellation 
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FIG. 18 

Shift control routine 

START 
SS 1 Reading gear position 
SS2 4111? 
SS3 3rd? 

SS4 X2NDD = O? 
SS5 X3RDH = O? 
SS6 X3HOLD = 1? 
SS7 Calculating basic upshift speed 
SS8 Calculating upshift vehicle speed for canceling inhibition of upshift to 4th 
SS9 Compensation of upshift shifting speed 
SS IO Upshift 
SSl 1 Up to 4th 
SS 12 Clear X3HOLD flag 
SS 13 Clear X43DWN flag 
SS 14 Upshift execution process 
SS15 X3RDD = O? 
SS16 X3RDH = O? 
SS 17 1st? 

SS 18 Calculation of basic downshift speed from map 
SS 19 C01Tection of downshift shifting point 
SS20 Shift down 
SS21 Power-on 3rd down? 
SS22 Set X43DWN flag 
SS23 Downshift execution process 

RETURN 

FIG. 19 

(a) (b) (c) 
l st 72 nd 2nd "'7-3 rd 3rd ""'* th 

TA TA TA 

SPD SPD 

FIG. 20 

[left] throttle opening TA (%) 
[in graph] 4111-3rd downshift boundary line 

2nd_4th upshift boundaiy line used only while 3rd hold in progress 
3rd _4th boundary upshift boundaiy line 

(bottom] "?vehicle speed SPD (km/h) 
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• 

FIG. 21 

(a) 
tld ~SI 

TA 

SPD 

FIG. 22 

10: engine 
36: throttle sensor 
72: vehicle speed sensor 
80: standard load curve setting means 
68: automatic transmission 
84: drive force controlling means 
82: running load calculating means 

SPD SPD 
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; ' • 

FIG. 23 

Shift LIU 
4th 

3rd 

Running load coefficient 
KFUKASM 

Vehicle speed SPD 

Throttle opening angle {TA) 

Shift LIU 
4th 

3rd 

Running load coefficient 
KFUKASM 

Vehicle speed SPD 

(start) 
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release delay 

(release) (I) 

(uphill) (flat) 

condition (2) 

(release) 
condition (3) 
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-C, 1 0 lfi:itfrj!.:(wj't;:!{€jj!"f 9jEfij\1'/tj~ji!:f.@:"C.\ 

~0)1:f:l;IJ 1 0 8 jJ\ 6 li;!ffj!.f.JTL jJ~~ilt!Jt~jj!_:f,.@: 1 

o 3 ~::}...1.la:ti,Q. lll::tt. 1 o 21;1:w~t-Jvtr:t:~jj!;
QH;gtt-Jv?fl1EapfJt-e • .!f-0)1:1:1111 o 9i0l61'1tld 
,:1n.;i,~TD :i'J!ft.1t~•jjt 1 o 31:;.11~n,Q. 
(0 0 11] -t:';:"T!. ~~.lt~~.f:~10 3iJl6li. l:li 

tJ 1 1 1 c 1., "C. ffl:tf O)Jfl~V u c.:r.;,v:,, rIDtal: 
N, ;. O Y l-Jltl!MfJt 8 th , jEfff,JilfTt • m:tf0)~3! 
.ft r 1, .:ttl.1::: ~7 l-7Y7~(1)~,illt r at,1:,!:!(1)7-::$1 
tJt, ;,-7 l- 7'.!17~0) t, JI,~ ~-rlJIIJu.ll:ff:i" Q;// t, 7')' 
7ffi: 1-Jlto"f'iJlM!i{JJ..f:~ 1 o 4 l::).1J~tt. i':.O)Re!l'I!:. 
;::. O)y7 t- Y'Y:t~ I-Jv11"f'ff4qjj,{1J=f.11:!t 1 o 4 0)1:fiiJ 1 
1 2 jJH;, f;t, :lJUfO):$jlKV 1P , .:r. ;,;) ;,f§T~l!cN, ;7. 
o-..:, j,.JJ.,lffll:fl 8 lh , jEfrj!.f.TTL , ffl::f£0)~;il!.lt r 

1 , .!f'tJ.l::'.Y7 l-7'J7ftO)~llf!.ft T2 f'J:.c.0)7-::$7'!)t 
1±1natt • .:r.;,-v;,, • t-Jt,::i;, • •~;/~.:i.v-;, 1 o 
51:}...tJiHtQ. 
(0 0 12] -t:"l/t', ;:O).:r,:;.,~::,, • f-JJ.,::i:;., • :${;$:':/ 

~.::z.v-:171 0 5 .;t. ':/7 l-7'Y7flcJ) l-Jvi7To ~':/ 
~1v-:Y9;,kJ::?-C~-l,.~OJili~ll3~6Y 
7 l-7'Y7tl l-J\,,7iffi!J{ff::pl1!t 1 O 4 :S:,frl,"C.iai:.l:t 
~Ji!:J=Stl O 31:.. ;:O) rJvtJ'To ~A1.IT9. 
( 0 0 1 3] -c;: "T!. i: O)~)m.lt~):i!:p~ 1 0 3 "T!li. 

P.J.J:O) ;.;,,-a:: t c 1:.•~JtO)i'Jl.~tfff:btt. ~e-trm 
~l l 4ilffl!IJ£HlfJ.f:lll o 6a-1l"L,"C~;ill7::'.il'r.::L;r:. 
-~107~1±111~~ ~~~~-0)~~~~-~~; 
ttQ. 
( o o 1 4 l J:.!a t..f.::.t :i I:, vI:*O) EIIIJil':3!1ItiO)fl111*11) 

"T!li. -~&tt;. i:J V r Jvlffl.!rtt:~t~lU!c cl,,, 7~~ 
~~ .t1 -Cv~ o.ii!/~:$7-;--l~~"JWt. JJ!.1:fOJJli;!~?:t 
;:z. o:;; rJlt!ffltrt:M.nF1"91"Jr~O)•;if.lt~5B:lftt;;,J:? 
1: L, "C 3!> I.J, Vt? "C, ;: 0)1J~"T!l;t~$ii:{Ri,l0).!!/J. ~ 

~:ittr••O)•fu~Mt.,"C~~~-~~ff?.:c~oo• 
i?iti?tt. giJ;Ut • .lJl;l.latm~mwr tJ:ttitt.i: e··ctt, irn 
:ttic1:.1tAt"C1ii~1:y7 r-7'>'1'-tQ;: cl:J:: l'J. 11~tt 

(3) ~!Jfl!jl 4 - 2 4 4 6 5 8 
4 

ft,(T)'-1!, ;:: (T)J:; :j f'J:.~;i!{liff ~~:6\?ft. 

[ 0 0 1 5] -t:'.:::. "'C\ ;:: 0)~1JiHJIJO)J:: :H::. ~frj!.:illft: 

m~L,~ffj!.~1:~t;tt•i!~fr?J:: :> 1: v"C~ti,t. 
~ftO)rtoJ:.:ot:ffl. 6tt. L,t,\tiiUi~iSll;:ff.,~ft~.Hilf'J:.R 
l9!:iltffl.Gn9;:: c1.:f'J:.,?;,(1)"'t'ct>.;i. 
[O O 16) ~21:t, ;,f;:~ljiJ0)-~4JJJ;6f,iJfi~tt1tel 

lfJJltcJ);r:.::,,~::,,~~*c~O)~~i=~t-~~t.,tt~O) 
"'t' • .:r.::,,y::,,201&~t-7;,;:z.~'Y~a;,<13~•m 
11) 2 O 2 ,:,, 6 Ii, -ctt-ftl.O">,i~~:llfj,t:~'tttf-lif1,1!A 

10 /T ::i:::, I- o-Jv.1:::-..:, l- 2 o 31:.l±ltra-tt. fciffiH:. 
ljtji!ijt;l,lif2 0 7&~ASCD::J::Yl-O-Jlt.::t:::,Yt-ffl~ 

2 0 8 ~. A/T :i / l- tl-J\,1.:::Y I- 2 0 3 1::mn~ 
tl.9. -t:'l,"CA/T::i:;,,t-o-JJ.,.::t:::Y I- 2 0 3"T!.;J:, 
.:tt/5 O)fij-J;}1,1, rSdltla:i'J/:~L,. t, 7 ;,;. ~ 'Y':/9;, 

2 0 21:~~ffiffffl~ 2 0 6 t:ili:1J1".:f>. 
co o 1 n im 31:t. ~ 21:ffiatt-r1,~,Q~'IIO)fflft0) 

-~~~~"'t'. ffl*304~6ffl.307·'t'~.:r.::,,~ 
)';fJH:,O){s"'3'2 0 41;:tt.5t-l,, {fi-ls}-3 0 8:011:,{fi~3 1 

O~'t'~t-,~A!';/Y3~~60)ffl*205~--
20 L,. m~ s 1 u1 i;m~ s 1 4 3:"'(!;!JtJltjilijffl* 2 o 11: 

ff~l.,, ffl-le}3 l 5, 316;-!l!ASCD:::J:,,t,.o-Jt,.::z. 

=..,;, f-flt-ij-2 0 81:..81,, .flt-fJ317:oH::,ffl~3 21 
'a':'t':iJtA/T::i;,ro-Jlt.::i..:::,yHflt,2 o 6~M.tt:"t 
o. ;:tt6cJ)ffl~li).71ffl-J;}~U!ll..1.:::,y 1- 3 o 2 ~frl, 
-C A/T :I;, I- 0-Jt,.1::. 'Y l- 2 0 3 l:).iJ att. LO) 
A/T ::I:,, l- o-JJ.,.::t=.. ';/}, 2 0 3 ;fJ1 i;1:f:171ffl,fi}~Jm.1 
,:::,y J,, 3 0 3 t:frl,"(ffj;fJ-.;tJ.,?,. 

[ 0 0 1 8] ~ 4 l;t, 1M 1 O)jfili!.ft~jj!:f:~ 1 0 3 l::$ 
1i~"(ff:btt "(\,l.?)~JmO)~:n:e:;r-1.,1.::: it>©'t'. w.r, ;: 

so O)i;tttt~l:J: IJOJt~jE'.:f.~ 1o30)9!1JJl!f;::::,1,1"(~ 
lffl1"-:i. 
;7."f.y':14 0 1: ~fiit:(ii?T1 ~!tjj."t.'f>. 
A"r")?°4 o 2: 11!~1-Jv!JTD )a::ftJJ"tQ. 
;7.7;174 0 3: ':/7 l-7Y7~0)ffe~J,,Jv!JTo~ltt 
~"t~. 
'J.."r"J74 0 4: To>T~ +To tJ:61:f;2.7,y74 0 5 
l:.f:jo. 
"t"?"T!t.1:~t:tu:t;."r;1 :14 o 61::fH,. 
;7."r;1'1405:Y7r7Y1'-tQ • .!f'l.,"C'J.."r;1:14 

40 0 11::~-!i. 
;7."r;17406:Y7l-Y~;tO)~jj!~L,1t~. 'J.."r"J 
7 4 0 11:~-?1. 
ti:a. ;/7 i,y9:,,1:?1r1"Cf'i. Ur1.)*if!c'J..t:1'Y l
Jvlffl.!ril11::,7~~~ i; tttt~~1i;.,-;,,1:: L,tt;fJt?t~ 
m~ff?:1i#i~m1,,~"C:t.ll1i1L,, :/7 rYY:tc~~OJ 
~~~fft.i: -5 J::? 1.::: L,"(t>$!:\rl. 

[ 0 0 1 9] ;: ;: "T!, ll)tHJv~ To 1:.-:>W"C'J,.Q t. 
i::.tl.l:ti'f~¥f7'.lt,tt~-ct-17.>1.Jn~l:lfl:ffl~i"o c;$j~ "CJ: 

'.!:::fA~5.:::.c!::.~<. l,;61t,1f!.i.:iJtrt,)J:.i".:fic!::.:i!§-~6tl.,;, 1,l. -"}.;, To-TLl1,:¥7:iJf;,-7t,.7,y7l,ft.~I::~ 
nt, {tt*lt7!7-t!JvtmlflcltiWO)JJ.:¢H:iill!;lll~fi?-r11l so ~"t-?ic.:n1~n-?i J,,Jv::'.il'l!i:15.:f.. ~;:'-f!, :J..7",:;:14 
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(4) ~tlffjjt4-244658 
5 

o 4 "C'l.l:, ;:::ti. 5 (l),(jl~.lt~T ,Q.: .!:: l:J:: rJ, $-'7 t- 7 
'Y:f17J!j!IJ,i!:reff:,·(l,,~9(JYT!;j,j?>. 

r o o 2 o 1 :§w::, li!ll 5 t::.J:: 1J. ~fri1.:tilftt!ii!~ffl'.1 o 
1 l:::".Jt,ltmMt"-0. lil::"f, 11llill!JlU~l::l:l=J::li!!!6 o I Ii, 
wii!~ae, ffl~507cv-c~ff~~~!ii!¥~101 
~l:f:j1Jt"~. ~(l)ffl~507~~3©11Jl~~~;.,tr~6 
©ffl-li}3141:;:t;t$1"9o :9-l::;.;[§JQNt lil-JJ.,~ 
::i;., H-::$' O· Jv::i >') cJ)?"-1::>cJ)teJl(efk't', .::ti.l;t, 
~ 3 ©JfiJ!~ /tr 1 ©ffl,ij 3 1 0 :QH;i ::f j" Jt r ff!'i" -;i:. 
.!:: l:.J:: ti ~~-c tl!il:t,\ 1,, $3S~ ;,,tr 2 iM:i ©ffl~ 3 1 10 
1 ~\1:i~~-C~!ii:t,}. t.t:J:3, J!i3S~;.,'l71 cJ)tfftlj:~~ 
.ffll©tl:l:t.lJl!llll:IlklJmt i::l :ttttliil~~ :.,trt.,,; ©-ffiH'!t't'~ 
ti, -$~/tr 2 (l)fj[t~J.;1::$:i!K.>t-:9-:¢\ ti (l)ffl~'t'~ 
~. ~cJ).:r.;,,9;,,teJ~~N©ffl~506~~3©x;.,9 
;,,1e1tiHi§-ij 3 o n:M.&t'"t 9o ~-c:;.,tmtiiil'<-f.HH o 
5&Qx;,,9;,,teJ~~ffl*506~t-~j;.,l:f:j:tJt-~:? 
m!ii!=nt6 o n:}.na:tt.;i. 
to o 2 1 l i,. ;i...:::1 :;.,t1:111 r-Jv!l•!ii!=F~ 5 o 2 '1:'l::t, 

t-~:::J;,,(l)J\.:tJ~~l:f:j:t.JJl!lll©[§JE~eee=Nt/N"C' 
~~. t-Jt,:i;.,*i!£7-?'Jv5041;:l:f:l1.ri·.:,. i,.;1,:::1 20 
;.,,M,•!t7-?' JJ., 5 0 4 li, f, JJ.,:J ;,,©[fil~.lt e ;011:, ll{;,, 

:t t- Jv!l ©•tt i-, r Jv:!1.lt t e~~ 1.,, ~tt.:ettM.J!J 
6 1 1 c 6 1 2 c L,-C l- Jv:J ;.,l:f:j:;fJ l- Jv!Jff/i~¥/i.i 5 0 
2~1::1:l:t.lt"~.~~~ ~cJ)t,~:::1;.,1:f:j:t.Jl-~~-!ii:!¥ 
N'.5 0 2'1:'J.:t, .::.tL6 l-Jl,:::T)'cJ),r,;.,:,t,,v~ffil'tr, 
t-Jvtl .It t, .:t-ttt:.:r.;.,9;.,teJ~l:N©~:r-?'~H;, 
l-Jv::i:;....©,r,:;...:11-;1,9, ?1-1::;.,t-Jv:? cJ\.:t.J$1!1. Iii 
:t.J~(l)(§J~~©~-~J:;IJ, ~-~;.,i,.~,Tt e. T 
p ""! • (N/1000) 1 , Tt =Tp• tcJ)l)Q.~'t' 
•il'b .• ff •• ffl.!ii!•~101~W:t.Jt"~.~.td. ;::cJ) ~ 
~-1:;., r-Jv:?Tt 1:tt-J1t::i:;..,1:ttJJ t-Jv:7Tt clifJlfiffl 
'1:'~ IJ • .::'..tLf;t l-Jk7t;.,-1;t~Jl:jl.1l"'(Jl!~ffl!J,t!L,-C'bJ: 

( o o 2 2 l .:t- ::t\ •fiit7iiffl.~¥11U o 1 '1:'l;t, .:. 

8 

;t.r>:J?'6 o 4: ,r,::;:11-Jv~T1> .!:::S1-1::;, t-Jv:?T 
I ~M"t~. 
T1> ==r • (N/10 0 0) 2 • Tt =t • To 
'J..7"):/6 o 5 : l-Jv:7Tm Q)iJt~. Tm =Tp • r 
'J..r"J:1606:•ff~MTL ©~.TL =Tm-M 

~I::, Ji!• t-Jv:7ffl..=¥St 1 o 2 (7.);ffiµx;~li;ll 71::5.KT. 
.:::©~7~~-tJ::,~.Ji!•r~:7•~•~io2~~ 
;:t.l::l';/ }-,J!,!IIJJlrB1l l:J!i3l!Vn:¢1J...:t.Jatt. i::(7.)J!,R 
l-Jv:71l!ii!-¥1',ltl o 2~H;, ~Gl::~•t-Jv:7r-?'Jv 
7 O 2 l:A P -:Y l-JvlHU!! 81 di:V:$,!l!Vu :¢1tf:11HH1. 
~. ;:(l)J!~ l-JJ;:77-:;fJt,7 0 U.t. ~ B l~mT J: '5 
f::, .:::tt ;'}.. P'Y }-JJ.,lffla( 8 11.tdJ::t'J'Jl[~V B p :Q\ ;R~ 
l-Jv:7To ~~*"t."gJ:::>f::t.t?-C.tdlJ, t!JtmL,tt.Jl!:iR 
l-Jv!J Tot-~• 1-Jv,•••m 1 0 21::1:HiJT-?>a ~ 
? 1..,-c. •~ J-.Jlt:7•,i!:¥tijt 1 o 2 :l'.1\6>ffl.,i!:R~ t-Jv:? 
To ;i)tlfi;/J~tl,o. 
[0024] ~I:, ~9fi, :r.;..,:J::,,. rJJ.,.:i;..,-itttt;: 
~ =:. .1 v-~ < t-Jv!l ~Jtay ~ .::r. v......:y a ::,,=J!lllt) 1 o 5 
(7.)-~~fflL,~~Q)~ 1:0'.>~9~6~6~1.tJ::.5~. 
~<1.J;'/~1v-~-105~X/Y/©l-~:?~99 
O L :r.:;.., 9 >' ©tl'ltt=c- .>t >' I- 9 O 2, l- Jv:7 ::I ;., n 
-?7C1)=E;7)J,9 O 3. -~t310)=E;7Jl,9 0 4, J!ijifgO)l\ft 
~905.~tt~~fJA.906e~k~Y~1v-~ 
ctl? -c.to 1J, .:..©;'/=:..:r. v-~ 1:$!1£(1).:r. ::,,v;.,teJ~ 
f(N, .$J!KVsr, m.t1:©:¥YJ.tr1, ':/7f,7•:rj'fi(7.) 
:¥Y J.t T 2, •n••TL ~l}.:{, ftlff}©l:f:j:t.J f, Jt-:7 T 
m O)~{l::t:, y=:,,1]/-yS;.,efJ?t~)i!L,, .::::ti.I:: 
J:: J-J ;'/:J 1- :r·Y:filcJ)ili;IJ 1-Jv!l emia1::m~;-,Q 1: c:. 
:¢fii111U:: tJ: ?>. 

[ 0 0 2 5) ·~O)ftJfi"C'l:t~mllf:: J-Jl,::J ),C7)J\.1J$ilic. 
lfi:trfill©lfil«aJ.t e t.,1~41:;1..,, :t/t?t 1-Jv::i :;.,O)}.;/J r Jv 
:7 c m11 1-Jv:7©l-Jv:71.t"e•i1::-t.o. ?* 1J•i!ltt0 
!:fl 1J l-Jv:? :f :r. >' 9 ;.,~it. :&!1:¥Y J.tQJ.{l::~~t.6\ 6 
:,;,lti\'b¢J::.·:H:L,t-:©'1:'l;t, .:k~~il'.'Ht:a:{!l!.5. t.,,:111..,;: 
(I) tel~ .It e mt ·H~ l:l:i'I if!a :fj(~ I:: J:: IJ it:; -t * t> 't' ii; o. ~ 
.:. -e, •ilftlli1(1) rJv:i ::,,QJ)-1:f:l:tJ©@~c rJv:::t©~li 
(l)~ria:;'/ ~.1 i,,-::,,s ;,,1::J::?tIE:lillil::~~:;, 1: cl: 

QJJ--Jv::i;..,lfi:t.Jl-Jv:7Tt f:::¥7.ltr:a:~~L,-C, •• 
l:.§M::.t"9 rJv:7Tm :t:~lfil.,, :llll,mffi;m~. J!iffl:Ml: 
l1lli\iQJ:ff~.!fS~ rwc, ~tLl:::buill!Jlcn!i\t">, M • rw • 
a ©~~~"e~l:f:jt,, •frA•TL :a;, TL =Tm-M 
•r•a C7)~~~'t'~llit"9.~L©~(l)~:tl~~ 
61:::ifs"t. 

A7'':/ :16 0 1 : :$~Vu l:.:r.;.,v,::.,@*.al(N, :3/-7 
lt r, ~ttl:.;/Jll~Jla 
Q)~tt~tl.©7-~Q)~~~~~fJ:>. 
AT~:1602:~-e;.,ooE~Nt ~~~~~-T 
Qo 

J:: 1:J, !lt;iklltJ(7.)f:li:t.J rJv:?'a::olt.i:tJIE:till::ffl.lll!l't'~, .:. 
40 (7.)•J!K~O)lfi;IJ l-Jvtt c::J!:,;Jt 1--Jv:::t.toJ::.V:~ff-fni'(l)!Ml 

-~6~7t-7Y:/(7.)",i!:efi5~c:.~J::?~~~« 
~J::~ t::tt.ti<.lliffi~U:¢ru1tm1::~.o (7.)'t'~ .::i. 

Nt =Vu/1201t/rw· rXlOOO 
'J.. 7' ._, :16 o 3 : l-Jv.:i ;..,q:,teJ~.lt e ~~il'b. ir-;.,:t t
JJ...::'7 C1)~~ r c t- Jv::'7 Jt t ~~*To. 
e =Nt/N, r = f1 (e), 't = fs (e) 

[ 0 0 2 6] ~ 1 0 l:t. ~,!l!~Q)/;U;/J t- Jv:7 Tm Q).{t 

e~~~kjf-L,tt,~(1)"7.!', :¥71.tr~--~~~~Q) 
J:,~~~n~~-ft"t~©~-~n-e~?>. *~
~ W:t.Jl-~9Tm~ ~ffl(7.)J::?~~:i!KYS-:Y:7e~ 
-.,-c•-1t1..,. ~~••nili:t.il-~:7~••-r~.~;: 
"C', t'.'..Q);'/~.1v-1n o 5"7.!'li, •ilftln!Ml~~~e:¥7 
.lt©.{I:: VM1ilb .ri!WJ~Jc v. •,m•7~~J 1:¥7 t~~t-

~ !ii!~~-.,"'(~6~~~-(1)-00~tt?~·c::l,~ ~Q) 
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( 5) ~fjBlJl.4 - 2 4 4 6 5 8 

'1 8 
flllO)~lfflO);; s .:::t v-:,r s;., 1/rfi'tJ: :i .J: :H:::t.J:-.:, t\,1 .tt t la:~ 1 3 0) J-.J[.,:z ::,,~ft""Z'Y :1nu;~;rH ... t*&.'.> 
i!>. t.t:1'3, J?J.""FOJffitll/l"'C'l;t. §::lJJilffl.!rflilif$TJet=Oc. Q. ::>~t>, e=Nt(l)/N(l), r=fi(e). t 
1..,, ~-?'llij~Je t tendct.,t\.~.:f>. 
too21l ~11~~~.:::tv-90J'1ov!l~e~L, 

tt'bOJ"'C', i:(l)~f::::1'3t.~t. '10':J?J l l O l l:17,.0'.!/ 

J-.Jvfffl~e th c:.::i:;,,9;,,ret~ltNii1r::,.::c::,,y;., r-Jv!J 
To t:~~:e,7-'1Jv"'C';i,I'), '1r.J'YIJ 1111 l'!r-Jv 
:z::,,OJA1J~2::l:tl1J~OJ@EOJ~e~6~::,,7'J-.~!J
~r2::~>'11-~!Jc:~-e;,,i,.~!JOJJ-.~IJ~te~ 
&.'.l-?:i7'-:1Jv"'C'1t,g, ll:"f, :1P'Y:J 11 1 9 't"f;t,f-;,, 10 
7r~!JTp~-~G~ '1P'YIJ1118't"~~-~ 
;., rJvlJ TI t1t~ao 6tt-?i. '1t1'Y!l 1 11 o 1;1:.:r:.:;,,;:., 
>mttt-~;,,}-~~-O)~&OJ~~0)~~0)7P'Y!l 
't"~t>. Te -Tp~*~ah~. :10'Y:Jll09~ 
ffl~~$"'C', 70':JIJlllOO)/:tln~ffl~L,t.:C.>9 
;.,§~~N~Mffana.'1ov:J1102, '1av~ 

fa (e) tt.l:{>. 
[0031] 

A"T'Y71505:~::,,7'J-,~!JTp, ~-~;.,J-,~:J 
Tt ~~"'C'~3'bo. 
Tp = t • (N ( l. )/ 1 0 0 O)', Tt = t • Tp 

A'T'Y71506:.::C>;)>J-.~!JTee~140J.::c> 
~::,,J-,~IJ~9"Z'Y7~6~&.'.>~.R?t, Te=f 
a(Oth, N(l)) 2::tJ:o. 
J. 7':171 5 0 7 : tlfflOJ~ft~~Jtt11S~~'°• 
x=(Te-Tp)X9.8/le X60/27' 
A"T'Y7°1 6 0 8: ( l + l)T"'C'(l).::C::,,;)::,,l§IC!ii~N 
o + 1 > e'1t~o. 
N Cl+l) =N (l) +T•x 
'J..7,y71 5 0 9 : l:tl1J 1-JvlJTe :ii:~~,?,. 
Te =Tt · r ( i) 

'J..7~71510:~0)~~xe~~Q. 
x=(Tm-TL )X 9. 8/M/rw X 3. 6 

1 1 o 6 li!ll1:ti1UIOJ:¥7 Jt-c, lj-R. 1:>ntt~fltl~.ftl::: 1.., 
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(54) Title of the Invention: SHIFT CONTROLLER FOR AUTOMATIC TRANSMISSION 
(57) Abstract 
(Purpose) To provide a shift controller for an automatic transmission which obtains automatic 
transmission shift control that accurately reflects driving conditions and significantly improves 
fuel consumption. 
(Solution) Controller is provided with a post-shifting torque predictive calculation means, which 
performs predictive calculation of the torque after the transmission ratio has been changed, and 
the transmission ratio is controlled based on the predictive calculation results obtained by this 
post-shifting torque predictive calculation means. 
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(CLAIMS) 

(Claim 1) An automatic transmission shift controller wherein the transmission ratio is 

determined in stages according to a control a control signal, said automatic transmission shift 

controller characterized as comprising a post-shifting torque predictive calculation means, which 

performs predictive calculation of the torque after the transmission ratio has been changed-, and 

being constituted so that said control signal is calculated based on said predictive calculation 

results obtained by said post-shifting torque predictive calculation means. 

(Claim 2) An automatic transmission shift controller according to the invention of claim 1, 

further characterized as being constituted to comprise a torque change simulation means, which 

calculates change in torque accompanying a change in the transmission ratio, and so that said 

post-shifting torque predictive calculation means calculates said control signal based on the 

simulation results obtained by said torque change simulation means. 

(Claim 3) An automatic transmission shift controller according to the invention of claim 2, 

further characterized as comprising a running load estimating means for estimating the running 

load of the vehicle and a required torque estimating means for estimating the torque required by 

the driver, and as being constituted so that said control signal is calculated on the basis of the 

estimation results by said running load estimating means, the estimation results by said required 

for estimating means, and the predictive calculation results by said post-shifting torque 

predictive calculation means. 

(Claim 4) An automatic transmission shift controller according to the invention of claim 3, 

further characterized in that said running load estimating means is constituted so as to estimate 

the running load of the vehicle on the basis of the detection results of output torque by said 

automatic transmission in the detection results for acceleration manifested by the vehicle. 

(Claim 5) An automatic transmission shift controller according to the invention of claim 4, 

further characterized as being constituted so that said detection results for acceleration 

manifested by the vehicle are provided by an acceleration sensor independently attached to the 

vehicle. 

(Claim 6) An automatic transmission shift controller according to the invention of claim 3, 

further characterized as being constituted so that said required torque estimating means estimates 

the torque required by the driver by referring to a required torque map according to the throttle 

valve opening of the engine and the running speed of the vehicle. 
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(Claim 7) An automatic transmission shift controller according to the invention of claim 2, 

further characterized as being constituted so that said torque change simulation means provides 

simulation results from an operating model of the engine and vehicle having two degrees of 

freedom, using the engine torque obtained by referring to the engine torque map based on the 

engine RPM's and throttle valve opening, and turbine torque and pump torque of the torque 

converter obtained from the torque converter input rotational speed and output rotational speed 

of said automatic transmission by referring to a torque converter performance curve map. 

(DETAILED DESCRIPTION OF THE INVENTION) 

(0001) 

(Industrial Field of Application) 

(0002) 

(Industrial Field of Application) The present invention relates to an automatic transmission 

shift controller for vehicles provided with torque converters, more particularly, an automatic 

transmission shift controller suitable for automatic transmission in automobiles. 

(0003) 

(Prior Art) A conventional automatic transmission shift controller, for example, as described 

in JP A Sho 61-226706, is constituted so that the vehicle speed and throttle opening are detected 

as an electrical signal, and using the vehicle speed and throttle (valve) opening as variables, a 

specified transmission stage (ratio) corresponding to the current vehicle speed and throttle 

opening is selected based on a preset gearshift pattern. At this time multiple gearshift patterns are 

set, and switching among these patterns is performed based on a pattern selection operation by 

the driver. The selection of these gearshift patterns can be effective by automatic switching 

according to the driving operation status of the driver without performing any special pattern 

selection operation. 

(0004) 

(Problems the Invention Is to Solve) In the prior art described above, since the gearshift 

pattern is based merely on a representative two or three driving states without taking into account 

the various aspects of gearshift patterns of an automatic transmission, shifting that accurately 

reflects the driving conditions is not fully realized, which leads to the problem of poor fuel 

economy. 
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(0005) The object of the present invention is to provide a shift controller for an automatic 

transmission which obtains automatic transmission shift control that accurately reflects driving 

conditions and thus significantly improves fuel consumption. 

(0006) 

(Means Used to Solve the Problems) In order to achieve the aforesaid object, in the present 

invention a post-shifting torque predictive calculation means, which performs predictive 

calculation of the torque after the transmission ratio has been changed, is provided, and the 

transmission ratio is controlled based on the predictive calculation results obtained by this post

shifting torque predictive calculation means. 

(0007) Specifically, to cite one specific embodiment, the present invention is provided with a 

running load estimating means, which estimates the running load, a required torque estimating 

means, which detects the required torque, a shift ratio determining means, which calculates the 

transmission ratio, a post-upshift torque predictive calculation means, which performs predictive 

calculation of the torque after upshift (after gear change), and engine-torque converter-vehicle 

body simulator (torque change simulation means) for predictive calculation of the torque after 

upshifting, and an oil pressure driving means, which outputs control oil pressure for the 

transmission to the shifting actuator, and thereby transmission control that accurately reflects the 

driving conditions can be realized. 

(0008) 

(Operation) The present vehicle speed and engine rpm's (rotational speed), present gear ratio, 

and gear ratio after upshifting are input from the post-upshift torque predictive calculating means 

to the engine-torque converter-vehicle body simulator, and the generated torque after shifting is 

sent from this engine-torque converter-vehicle body simulator to the post-upshift torque 

predictive calculating means. Signals detected by the running load estimating means and 

required the drive force estimating means and the post-upshift generated torque signal calculated 

by the engine-torque converter-vehicle body simulator are input to the shift ratio determining 

means, where a specified transmission ratio is determined. 

(0009) 

(Embodiments) Next, the automatic transmission shift controller of the present invention is 

explained in further detailed by means of working examples shown in the drawings. In the 

following explanation, cases are cited where the present invention is applied in automatic 
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transmissions for automobiles, and for this reason the product of the transmission gear ratio and 

final gear ratio is used with respect to the speed change ratio or gear ratio. 

(0010) FIG. 1 shows an embodiment of the present invention. In the drawing, 101 indicates 

the running load estimating means, which estimates the running load. The running load TL from 

the output 108 thereof is input to the shift ratio determining means 103. 102 is the required 

torque estimating means, which estimates the required torque. The estimated required torque To 

from the output 109 thereof is input to the shift ratio determining means 103. 

(0011) As output 111 from the shift ratio determining means 103, data such as the current 

vehicle speed V SP and engine rotational speed N, the throttle opening 0th, the running load TL, 

the present transmission ratio r1, and the post-upshift transmission ratio r2 are input to the post

upshift torque predictive calculating means 104, and as a result, data such as the current vehicle 

speed V sP and engine rotational speed N, the throttle opening 0th, the running load TL, the 

present transmission ratio r1, and the post-upshift transmission ratio r2 are output from the output 

112 of the post-upshift torque predictive calculating means 104 and input to the engine-torque 

converter-vehicle body simulator 105. 

(0012) The engine-torque converter-vehicle body simulator 105 calculates the post-upshift 

torque To by simulation and inputs this torque T0 from its output 113 to the shift ratio 

determining means 103 via the post-upshift torque predictive calculating means 104. 

(0013) Next, the transmission ratio is determined by the shift ratio determining means 103 

based on the input described above, and a shift command signal 114 is issued via the oil pressure 

driving means 106 to a gearshift actuator 107, and the transmission ratio of the automatic 

transmission is shifted. 

(0014) As described above, in conventional automatic transmission control, only the vehicle 

speed and throttle opening are used as variables, and a specified shift position is selected 

corresponding to a current vehicle speed and throttle opening. Thus, using this method it has 

been difficult to achieve shifting that accurately reflects changes in driving conditions, 

particularly, changes in the running load. For example, by upshifting earlier when running on a 

flat road surface or slight downward slope than when driving uphill, fuel consumption is 

believed to be improved without any loss of drivability, but in the past, since shifting is 

performed only based on the accelerator opening {iitehicle speed, it has not been possible to 

perform shifting in the desired manner. 
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(0015) As shown in this embodiment, by estimating the running load and shifting gears in 

accordance with the estimated running load, improvement in fuel consumption can be obtained 

in shifting control that accurately reflects driving conditions can also be obtained. 

(0016) FIG. 2 shows an engine driving system for an automobile in which an embodiment of 

the present invention is applied and the control unit thereof. Signals indicating the respective 

driving are output to an automatic transmission control unit 203 from an engine 201 and 

transmission (automatic transmission) 202, and similarly a vehicle signal 207 and ASCD control 

unit signal 208 are output to the automatic transmission control unit 203. The automatic 

transmission control unit 203 thereupon determines the transmission ratio from the signals and 

outputs a shift command 206 to the transmission 202. 

(0017) FIG. 3 provides a detailed explanation of the various signals shown in FIG. 2. The 

portion from signal 304 to signal 307 corresponds to the signal 204 from the engine, the portion 

from signal 308 to signal 310 corresponds to signal 205 from the transmission, the portion from 

signal 311 to signal 314 corresponds to the vehicle signal 207, signals 315 and 316 corresponds 

to the ASCD control unit signal 208, and the portion from signal 317 to signal 321 corresponds 

to the automatic transmission control unit signal 206. The signals are input via an input signal 

processing unit 302 to the automatic transmission control unit 203, and are output via the output 

signal processing unit from the automatic transmission control unit 203. 

(0018) FIG. 4 shows the process flow performed by the shift ratio determining means 103 in 

FIG. 1. The process performed by the shift ratio determining means 103 is explained below in 

accordance with these flow charts. 

Step 401: Calculate running load TL. 

Step 402: Calculate required torque T 0 . 

Step 403: Calculate post-upshift estimated torque T0• 

Step 404: If To> TL+ T0 , then go to step 405. 

If not, go to step 406. 

Step 405: Upshift. Then return to step 401. 

Step 406: After determining downshift, return to step 401. 

With respect to downshifting, a conventional method whereby shifting is performed in 

accordance with a gearshift pattern predetermined from the vehicle speed and throttle opening 

may be used, or similar processing to upshifting may be used. 
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(0019) Here, the required torque To can be considered as equivalent to the acceleration 

required by the driver. On the other hand, To - TL is the torque predicted to occur after 

upshifting. In step 404, the upshift decision is made by comparing these values. 

(0020) In FIG. 5, the running load estimating means 101 is explained. First, an acceleration 

detecting means 501 outputs the acceleration a as a signal 507 to the running load estimating 

means 101. This signal 507 corresponds to the signal 314 from the acceleration sensor shown in 

FIG. 3. The turbine speed Nt is the rotational speed of the turbine of the torque converter, and 

may be calculated by multiplication by the gear ratio "r" from the signal 310 of the vehicle speed 

sensor 1 in FIG. 3, or from the signal 311 from the vehicle speed sensor 2. The signal from the 

vehicle speed sensor 1 is a signal from a rotation sensor placed on the output shaft of the 

transmission, and the signal of the vehicle speed sensor 2 is the signal from the vehicle 

speedometer. The signal 506 which is the engine rotational speed N corresponds to the engine 

rotational signal 307 in FIG. 3. A turbine rotational speed signal 505 and engine rotational speed 

signal 506 are input to the torque converter output torque estimating means 502. 

(0021) The torque converter output torque estimating means 502 determines the rotational 

ratio "e" of the input shaft and output shaft of the torque converter by the formula e = Nt/N and 

outputs this the torque converter characteristic table 504. The torque characteristic table 504 

searches a pump torque coefficient rand torque ratio "t" from the torque rotational ratio "e", and 

outputs these as signals 511 and 512 to the torque converter output torque estimating means 502. 

The torque converter output torque estimating means 502, from various data of the pump torque 

coefficient r and for ratio "t" torque converter pump torque, as well as the engine rotational 

speed N, based on the torque converter pump for and turbine torque and the relationship between 

the input shaft and output rotational speed, calculates the turbine torque Tt by the relational 

formula Tp = r · (N/1000)2. Tt = Tp · t, and sends the result to the running load estimating means 

101. This turbine torque Tt has the same meaning as the torque converter output torque Tt and 

also may be directly estimated using a torque sensor. 

(0022) The running load estimating means 101 now multiplies the torque converter output 

torque Tt by the gear ratio "r" to calculate the torque Tm generated at the wheels, and calculates 

the running load TL based on the relational formula TL = Tm - M · rw · a from the vehicle mass 

M, the effective wheel radius rw and the acceleration a. The flow of this calculation shown in 

FIG. 6. 
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(0023) In FIG. 6, 

Step 601: Reading of the respective data of vehicle speed Vsp and engine rotational speed N, 

gear ratio "r" an acceleration a is performed. 

Step 602: the turbine rotational speed Nt is calculated by the following formula: 

Nt = Vsp/l201t/rw· r x 1000 

Step 603: Torque converter or rotational ratio "e" is calculated and pump torque coefficient. and 

torque ratio "t" are searched. 

e = Nt/N,,: = f1(e), t = fi(e) 

Step 604: Pump torque Tp and turbine torque Tt are calculated. 

Tp =,: · (N/1000)2. Tt = t · Tp 

Step 605: Calculation of torque Tm. Tm = Tp · r 

Step 606: Calculation of running load TL. TL= Tm-M · r · a 

Next, the configuration of the required torque estimating means 102 is shown in FIG. 7. As 

shown in FIG. 7, the throttle opening 0th and vehicle speed Vsp are provided as input to the 

required torque estimating means 102 and then the throttle opening 0th and vehicle speed V SP are 

output to the required torque table 702 from the required torque estimating means 102. This 

required torque table 702 is constructed so that the required torque TO is retrieved from the 

throttle opening 0th and vehicle speed V SP, and the retrieved required torque TO is then sent as 

output to the required torque estimating means 102. Thus, the estimated required torque TO is 

provided as output from the required torque estimating means 102. 

(0024) Next, FIG. 9 shows an overview of the engine-torque converter-vehicle body 

simulator (torque change simulation means) 105. As is apparent from FIG. 9, this simulator 105 

includes the engine torque characteristics 901, engine torque inertial moment 902, torque 

converter model 903, transmission model 904, vehicle weight 905 and running load 906. The 

current vehicle speed Vsp and engine rotational speed N, the vehicle speed Vsp, the present 

transmission ratio r1, the post-upshift transmission ratio r2 and running load TL are provided to 

this simulator, and changes in the output torque Tm upon shifting are estimated by performing 

simulation, thereby making it possible to estimate output torque after upshifting accurately. 

(0025) The rotational ratio between the input shaft and output shaft of the torque converter 

generally differs before and after shifting, and the torque ratio of the input torque and output 

torque of the torque converter also changes accordingly. In other words, if the output torque after 
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shifting is calculated solely from changes in the gear ratio and engine characteristics, significant 

error will result. However, the changes in this rotational ratio "e" are various according to the 

driving conditions. For this reason, it is possible to estimate the output torque upon shifting with 

considerable accuracy by accurately calculating the input and output rotation of the torque 

converter during shifting and the transfer of torque based on simulations. By determining 

upshifting based on the coefficients of the output torque after shifting, the required torque and 

the vehicle load, it is possible to perform shifting that accurately reflects the driving conditions. 

(0026) FIG. 10 shows schematically shows changes in the output torque Tm when shifting. 

The gear ratio "r" generally changes continuously as shown in the figure when shifting is 

performed. Meanwhile, the output torque Tm changes in accordance with shifting shock as 

shown in the figure and the output torque undergoes sudden change immediately after shifting. 

Thus, in this simulator 105, the shifting start time is made the time at which change in the gear 

ratio begins and the shifting completion time is made the time at which a specified period has 

elapsed after the gear ratio has become stable. The simulation is performed during this interval. 

In the following explanation, the shifting start time is made t = 0, and the shifting completion 

time is made t = tend· 

(0027) FIG. 11 shows a block diagram of a simulator. In this diagram, the block 1101 is a 

table for obtaining the engine torque TO from the throttle opening 8th and the engine rotational 

speed N. The block 1111 is a table for obtaining the pump torque coefficient T, and the torque 

ratio "t" of the pump torque and turbine torque from the rotational ratio "e" of the input shaft and 

output shaft of the torque converter. The pump torque Tp is obtained in block 1119, and the 

turbine torque Tt is obtained in block 1118. Block 1110 is a block for conversion of engine 

inertial moment and variable units, multiplied by Te-Tp. block 1109, the output of block 1110 

is an integration element, and the engine rotational speed N is calculated by integration of the 

output of the block 1110. Block 1102 and block 1106 or the gear ratios of the transmission and 

change in accordance with the time changes provided. The output of block 1102 is the output 

torque Tm, which value is issued as output after completion of a simulation. In block 1121, the 

difference between the output torque Tm and the running load TL is obtained. Block 1103 is a 

block for unit conversion of the vehicle weight and effective radius of the wheels and variables. 

Block 1104 is an integration element that is used to obtain the vehicle speed V SP· Block 1105 is 

the block for obtaining the output shaft rotational speed of the transmission from the vehicle 

9 



BMW1012 
Page 551 of 1654

• I• I 

speed. In block 1107, the ratio e = Nt/N rotational speed is obtained from the engine rotational 

speed N (= torque input shaft rotational speed) and turbine rotational speed Nt. 

(0028) FIG. 12 shows the relation between the torque converter rotational ratio "e" and the 

pump torque coefficient t. FIG. 13 shows the relation between the torque converter rotational 

ratio "e" and torque ratio "t". FIG. 14 shows the relation among the engine rotational speed N, 

the throttle opening 8th and the engine torque. 

(0029) FIG. 15 shows the process flow in the simulation, which flow is explained in detail 

below. 

(0030) Step 1501: The present engine rotational speed N and vehicle speed Vsp are set as the 

initial values N (0) and V (0) in the simulation, Tis made the integration calculation step width 

and n the number of steps until completion of the simulation. Specifically, N (0) = N, V (0) = 

Vsp, i = 0, and n = tena/N. Step 1502: Time-series changes in the transmission gear ratio are set as 

r (0) = r,, r (nT) = r2, r (i) (i = 1, 2, 3 ... (n- 1) T). Step 1503: the turbine rotational speed Nt (i) is 

calculated based on the following formula: 

Nt(i) = V (i)/120n/rw · r (i) x 1000 

Step 1504: The rotational ratio "e" of the input shaft and output shaft of the torque converter is 

calculated, the pump torque coefficient t is obtained by searching from the torque characteristic 

map of FIG. 12, the torque ratio "t" of the torque converter is obtained by searching from the 

torque converter characteristic map shown in FIG. 13. Specifically, e = Nt(i)/N(i), t = f1(e), t = 

fi(e). 

(0031) 

Step 1505: The pump torque Tp and turbine torque Tt are calculated by the following equations: 

Tp = t · (N(i)/1000)2, Tt = t·Tp 

Step 1506: The engine torque Te is obtained from the engine torque characteristic map in FIG. 

14. Accordingly, Te= f3 (0th, N(i)) . 
.i' 

Step 1507: The coefficient of integration is calculated from the following equation: 

x = (Te-Tp) x 9.8/Ie x 6012n 

Step 1508: The engine rotational speed N(i + 1) is obtained from (i + l)T: 

N(i+ l)=N(i)+T·x 

Step 1509: The output torque Te is obtained: 

Te= Tt · r(i) 
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Step 1510: The integration coefficient xis obtained: 

x = (Tm - TL) x 9.8/M/rw x 3.6 

Step 1511: The vehicle speed V (i + 1) is obtained at (i + 1 )T: 

V(i+l)=V(i)+T·x 

Step 1512: If (i + l)T = tend, then in step 1513 Tm is output, and if not, in step 1514 "i" is made "i 

+ 1" and the process flow is returned to step 1503. 

(0032) Thus, according to this embodiment, the state ofrotation of the input and output of the 

torque converter when shifting is performed in the state of transfer of torque can be accurately 

obtained by simulation. As a result, the output torque when shifting is performed can be 

accurately predicted, and an upshift decision can be made based on the relation among this 

output torque during shifting, the required torque and the running load, shifting which accurately 

reflects the driving condition can be performed. 

(0033) 

(Effects of the Invention) By means of the present invention, it is possible to predict the 

running load with sufficient accuracy, and as a result, shifting can be performed that is 

sufficiently responsive to the running load, and under conditions which sufficiently reflect the 

intentions of the driver, shifting which accurately respect the driving condition can be obtained, 

fuel economy can be sufficiently improved, and the vehicle can be driven with enjoyment. 

(BRIEF EXPLANATION OF THE DRAWINGS) 

FIG. 1 is a block diagram showing an embodiment of the automatic transmission shifts 

controller of the present invention. 

FIG. 2 is a block diagram showing an automobile engine drive system and control unit in 

which an embodiment of the present invention is applied. 

FIG. 3 is an explanatory diagram showing in detail the input signal and output signal to the 

automatic transmission control unit in an embodiment of the present invention. 

FIG. 4 is a flow chart explaining the process flow of the shift ratio determining means in an 

embodiment of the present invention. 

FIG. 5 is a block diagram showing a running load estimating means in an embodiment of the 

present invention. 

FIG. 6 is a flow chart explaining the process flow of the running load estimating means in an 
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embodiment of the present invention. 

FIG. 7 is a block diagram of a required torque estimating means in an embodiment of the 

present invention. 

FIG. 8 is a diagram explaining the required torque table used by the required torque 

estimating means in an embodiment of the present invention. 

FIG. 9 is a schematic drawing showing an engine-torque converter-vehicle body simulator in 

an embodiment of the present invention. 

FIG. 10 is an explanatory diagram schematically showing changes in the output torque 

during shifting in an embodiment of the present invention. 

FIG. 11 is a block diagram of the engine-torque converter-vehicle body simulator in an 

embodiment of the present invention. 

FIG. 12 is a characteristic graph showing the relationship between the rotational ratio of the 

torque converter and the pump torque coefficient in an embodiment of the present invention. 

FIG. 13 is a characteristic graph showing the relation between the rotational ratio of the 

torque converter and torque ratio in an embodiment of the present invention. 

FIG. 14 is a characteristic graph showing the relationship among engine rotational speed, 

throttle opening and engine torque in an embodiment of the present invention. 

FIG. 15 is a flow chart explaining the process flow of the engine-torque converter-vehicle 

body simulator in an embodiment of the present invention. 

(Explanation of the Reference Numerals) 

101: running load estimating means 

102: required torque estimating means. 

103: shift ratio determining means 

104: post-upshift torque predictive calculating means 

105: engine-torque converter-vehicle body simulator (torque change simulation m~ans) 
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FIG.1 

101 : running load estimating means 

102: required torque estimating means. 

103: shift ratio determining means 

104: post-upshift torque predictive calculating means 

105: engine-torque converter-vehicle body simulator (torque change simulation means) 

106: oil pressure driving means 

107: shifting actuator 

FIG.2 

201: engine 

202: transmission 

203: automatic transmission control unit 

207: vehicle signal 

208: ASCD C/U signal 

FIG.3 

[ far left, top to bottom] 

engine signals 

transmission output signals 

vehicle signals 

ASCD C/U signals 

203: automatic transmission control unit 

302: input signal processing unit 

303: output signal processing unit 

304: idle switch 

305: full throttle to which 

306: throttle sensor 

307: engine speed signal 

308: inhibitor switch 

309: temperature sensor 
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310: speed sensor 1 

311 : speed sensor 2 

312: power shift switch 

313: kickdown switch 

314: acceleration sensor 

315: cruise signal 

316: OD release signal 

317: shift solenoid A 

318: shift solenoid B 

319: overrun clutch solenoid 

320: lockup solenoid 

321: line pressure solenoid 

FIG.4 

START 

401: calculate running load TL 

402: calculate required torque T 0 

403: calculate post-upshift estimated torque T0 

404: To> TL+ To? 

405: upshift 

406: downshift decision 

FIG.5 

101 : running load estimating means 

501: acceleration detecting means 

[under 501 :] turbine rotational speed Nt 

502: torque converter output torque estimating means 

504: torque converter characteristic table 

505: engine rotational speed N 
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FIG.6 

START 

601: Reading of vehicle speed Vsp and engine rotational speed N, gear ratio "r" an acceleration a 

602: Calculation of turbine rotational speed: 

Nt = Vsp/l20n/rw· r x 1000 

603: e = Nt/N, t = f1(e), t = f2(e) 

604: Calculation of turbine torque Tt: 

Tp = t · (N/1000)2. Tt t · Tp 

605: Calculation of torque 

Tm=Tp· r 

606: Calculation of running load 

TL. TL=Tm-M· r· a 

END 

FIG. 7 

102: required torque estimating means. 

109: estimated required torque Tp 

703: throttle opening 0th 

704: vehicle speed Vsp 

FIG.8 

[ vertical axis] required torque T 0 

[horizontal axis] throttle opening 0th 

FIG.9 

901: engine characteristics 

903: torque converter 

FIG.10 

gear ratio r 

output torque Tm 
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start shift complete shift 

FIG.11 

1112: throttle opening 8th 

1113: engine rotational speed N 

1115: post-upshift torque 

FIGS. 12-14: see original 

FIG.15 

START 

1501: N (0) = N, V (0) = Vsp, i = 0, and n = tend!N. 

1502: Time-series changes in the transmission gear ratio set as r (0) = r1, r (nT) = r2, r (i) (i = 1, 

2, 3 ... (n-1) T) 

1503: Calculation of turbine rotational speed: 

Nt(i) = V (i)/120n/rw · r (i) x 1000 

1504: e = Nt(i)/N(i), -r = f1(e), t = f2(e) 

1505: Calculation of pump torque Tp and turbine torque Tt: 

Tp = -r · (N(i)/1000)2, Tt = t·Tp 

1506: Engine torque Te obtained: 

Te= f3 (8th, N(i)) 

1507: x = (Te-Tp) x 9.8/Ie x 6012n 

1508: N (i + 1) =N (i) + T·x 

1509: Te= Tt · r(i) 

1510: x = (Tm-TL) x 9.8/M/rw x 3.6 

1511: V (i + 1) = V (i ) + T · x 

1512: If (i + l)T = tend? 

1513: Tm is output. 

1514:i=I+l 

END 
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il2.:r. :..,::;:..,O)IE]~iJi-ri!fJ~~;; titc.Pli)'EfftIKJi L,-C ~) 
o c $JJWi 1..., tc.t.lfitc t;J:, ritril2.ffi 2 ."{;- :1;1 ~ llilJfi!ll 1.., -ciitrBa 
.:r.::,,::J:,,OJ!EJilii~~•m~fftil1:*-fUt"t -offi 3 !lilJfi!IJ~;; 6 
K~hi"t ¢ r. c ~Wll c 9 -:>ffl31<J:Jl 1 iitl!l/;O)J\ -{-/ •J 7 

r 01JJ]l[O)i111Jtill~M. 
[ffi:i;jtI:j5) irui!c.f#IJfi!IJ-¥~(;t, irui!2.7v-4:f:R~·!±I 

-¥~,1:J IJ '1' v-4tJS1l=f'F!IIJJ:f:Rfil!iJ) 6{'1:ll!b:f:R~tctJ: '? tc 
t c iJS~l:f:l ~ titdlf;tCl;J:, iruff2.ffi l i111J1ffl!i:rplt"t 7., C 
c ~ H c "to ffi>l<JJl 1 il2.iliOJ 1, -{ 7 •J ·:1 r g !BJJ]l[OJ!lilJ 
flijl~fi. 

( o o o 4 J ;,.tc.. ffllm't'f~tc.:tdP-c1;1:~~0!ibl!c 1.., 
-c, ~5"1-tU15L~tlir-*3N!ffl:t;OJ S:t.bl!c L,-C~ffl"t,?, 
W~OJ1,-{--;f 1J., f13!11JJJ![cL,"C, W!ffl3¥3-3 19 2 
o 6 ~£:¥tHcilatit~ ti--CLL~ ti(l) ti~a i=;iti -c~)~. r. OJ 
tiO)lt, ffllmil~-c, .:r.::,,v:..,~~.tt1..,, ."{;-1Hc::-:>~~-c 
O)J;J 7-:, 'f'OJJJ.i:M~ 1...,-c~-'f:- :l;IOJ!~:t.bt.i,cJ:: '? -ere 

30 frL,-C~~-:itif;IC:fd~)-C, 7?izJ[,O){'J:!i)JtJSffl1Mi (:t 

7) ~ti. Ji'"'J7v-4tJSf'F!iJJ (;t:,,) ~titc.bHC:: 
Ii, .:r.::,,::;::.,,K'"'J~~-CO)!J7 7 'f' (.:r.:..,:,;::.,,J;;7 ·:1 ::f) 

~ff€~L,, J!!jiijOJJwiJ!iJJ.1J~l!Jffl t;-C%i$1JB~K .:r.:..,::;::.,,;,,r 
[E]$i!~!IIJJ"t o t. c ,c J:: IJ, .:r.:.., :J :.,;IJ1*-:l!Jllffl~ ll:. L, tc.:f:R 
~t.JS*fWi,; ti7.,0)~~jjltL,-C~l .:, 0 

[0005] 
[~a)liJSJW~L,J:: '5 c "to ID!!U) c r. ~ -c, il11J!iJJrptc.:r. 

:..,9:..,77.,:;:.:a:MMv-c.x:,,::;::.,,i:·~~K[E]tiffl 
!ih"to~*tt~-c1;1:, .:r.:..,::;::,,:tv-=rc L,--Crl/45'~ti 

40 oxt,Jv¥Kfi:J~-t 7.>1ttc~t, .:r.*;i,=fOJ@lliJSM:P 
L,, 1F~$~t> if> 7., c ~~ '5 IYlUifiiV>-:i • 
coooa1-a -'f:-:/;ltcJ::7.,.:r.*~=¥0)@~•~* 

m-t?:,ki!f>.••~tc.:r.:..,::;:,,~WJ1Jn1..,-c(.:r.:,,v::,, 
7?., 'f~W)tffil,-C) , ."{;-:/;ltc::J:: IJ .:r.*Jt,:fO)[E]~i: 
lr? J::? IC: L,tc.~f;, a L,td&U:W:1Ja•"t QC g. <• 
Ji:f'll1JOJ!ff;j) , x:;9:..,nsw~~!iJJ;;ti::i~tcp;fjl'HJ~j! 
1...,, 1JaJ!t1frtltJs~~) c ~) -5 !YlmtJs if> 7->. 
[ o o o 1 J *96'YHi, r. OJJ::., t.(~*ttUiOJr ... ,a~K 

!iliJJ.ttJ;; htc.1bOJ-Ci1:i IJ, ~:i!W1JO:i!Bif~C:lt:H1 ~J;t,~ 

t!t 1JaJ!ti-a:rtuJ:"tocc'btc, ifli~~a~tJ:::i:..:t-1v¥0) 
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IE]~ :a:H? Cc 'IJSt' $ ~J\ .{ 7 1) -:; F e!lllblliO)f!llj:flilJ~flt 
HJHitt J., cc :a:§l'f.Jci" J.,. 

(0008] 

[IDI\U~~;~-t J.itc.ltJO)=f.i>t) J:gc§it-J~~/il't 7.:itc.lb 
K, m:::.ttiJ 1iialJt0);;1tJM/:JO)"-17 •J ':J r EJJrb•O)*IJilill 
~fltt;J:, ll[jiliJO)J!&liJJ~~IEliJi;t!&lllb-t o:r.:,,:J:,, c, Wii'fc 
l!&liJJ~~IEJiJi;!(glllbi" J.iffl 1 -c- 51 c, Wific:r. :,,:}:,,O)!±l 
:1.J,JIJ c fiJicl!&JllJJ~ c O)U :a:5BtRl'f.J,c Wlttlr't J., 7 '7 -:; "r 
c~«ff;:ttc.1\-1 :19 ::i r13liJJllitc:tcsi,~-c WJia:r.:,,:J:,, 
O)f:li:1.Jil!dl~IE!li5!&1b-t offl 2-c- 51 c, :t v-'f-0):J*ft~ 
.:a:~!±1"9" o 7 v -'f"tA'.1L~l:li¥1\2'. c, 7 v- 'f-7'.>Sf''lo!VbtA: 
me © o c ~iitriic:? '7 -:; 'r :a:WttlrtA:11.~ c L,, 7 v -9'" i)S 

f'FJJJ~'/J) G?l:{'J:liJJ:!*~K t1.-:, tc. C. c ifi~l:li ~ htc. c $ 
ic, Wii'fcffl 2 -c - 51 cc .J:: IJ Wilie. .:r. :,, :J::,, ~ IE1$il~lllbi" o 
m 1 tiJ:flilJ~~m-r oll11Jiilll¥1\2:c :i::@;:ttc.c. c ~~~c -t 
7->. 
( o o o g J ~jlgf&~c:1fi'.1Jajlg.:zfr-5~ft~cii, 7v-:.r 

~{'J:liJJVC$1JliJJt.,, 7v-:.\'-O)f'J:liJJ:a:M~t.,td&K, 7 
:?i? Jt,~f'l=liJJ VC1Ii'.1Jajlg-a:fi=? Htf7'.>1il!lit,}O)t', r. 0) 

1ta1c~§ vr, c O)iffl;ftiJt 1fia~O)J\-17 'J -:; r Sib]![. 
0)$1Jtlll~!ilt'lt, 7 v - 9'" tJSf'f:lllb:ttft~'/J) is 11:f'Flllb:!Xff!!! ic 
t1..., tc. c ~ U:::, ;J'{~C 7 :?i2Jt,ifif'l:I/J~ hot' if.>0? C. c 
-a:~alJL,t, $2-c-5/CC.J::-,t.:r.:,,~:,,,a:~ffil'f.JK 
IE]iJi;,~ffl:b ( -c-1nJ :,, ::1) i" o .J:: ? ic t., t l,} J.i. 
[ 0 0 1 O ] tlE.., t, f&tc 7 7 -I? JldJ1{'J:f}J ~ htc~it 

H:, .:r.::,,:J::,,1c:::M-t o1$,*31,0)~if,fj~Hr'5 Cc ICJ: IJ, 
:r.:,, y::,, f;J:ffl 2 .:i:- 51 K J: '? t ll.'t,c@iJi;~ ht t,} o'/J) /::,, *~ < 3'.rt..tifi IJ, 1Ii'.1JOjlgO)tc;;~tE-a:ltlJ..ti" or. c 
'/JS"('~o. 
[ o o 1 1 J t tc., 7 v-:.r'/JSf'J:liJJifUi/ll'/Jl ;~~f'Ffh~nJ 

ict1. --:., tc. c ~ K, ffl 2 -c- 5111: J: rj :r. ::,, Y :,, ~ IElfi!~liJJ 
i" J., J:? K L,fci)}iS, lfrimL,tc.{lE~WjO)J: '5 ~c 7 v
'f"O)f'Flll)jcp IC.:i:. ::,,y:,, K'?l,lt 0) :7 '7 ":l 'r-a:mif1t l, tWi 

:r.::,, Y:,, ,a: ~l!ilJa~tC IE]fj_;gigt}J9 J., &,iJ!i,)StJ l,l 0)1'.', ffl 1 
-c- 5/ICJ: --.,t:ij!.jiliJO)jl!l}J.:r.;t,Jt,:¥0)1EJ~Hi'? ~it 
,c, .:r..::,,y::,,:ft,,-:.\'-c t.,tif/i1t~hJ.,.:r.;t,Jt,¥~cm~ 
9 ofttcYJ, .:c.t-Jv¥0)@ll-a:Jctt1Ja9-o c c'/Js-r:715, 
:*$iK1$.1tO)lf5J...c-a:~ o C. c'/Jit'$ o. 
[ 0 0 1 2 ) 5:. tc.. J:!2§ B~-a:~Jili;9 -o tc.UJ~C, ffl*JJi 

(3) ~flfP¥ 1 1 - 1 2 2 7 1 z 
4 

ffl 1-c-'.!zO) 1-Jv:7 cO)if:K;ll-:5'i!, iWlic.7-o ·:, rJv# 

O)lffllJW..11Wir:21t&t.:I-PlBi#K J:: -:i1?&t-'tPJU1tm ~llilJlflll-t-?> 
ffl2 itl!Jtllle ~ ISGC~1iilii" -o C c.-a:~~ci" -o. 
[ o o 1 3 J t OJiffl31<JJi 2 ltc$lOJ1, 1 :t 1J 'J r El IJJ]![.OJ 

l!i!Jt'lll~1t-r:1;1:, Wiiicffl 1 f!llJtill-a:~JJatf:l. 1m15, m- z-c-
51K .J:: o .:i:. ::,,y ::,,0)-¥-0fill'f.Jt.r@iJi;lffllllb'/Jst.t ~ ht l,l -o~ 
~JtC, 7 :7 i?Jt,IJ:!f'f:lllb ~ htc.~itK, :r.::.,, Y:,, ~ e!$1'f.J 
IC {'l=lllb Ualllb) tt t., lb, ? ':h :J- -a:ffliYc~tm c L, t, .:r. 
:.,:J:,,&um 1 -c- 510)jilij1JO)m11J:1.J11:J::? t1Jajm-t o 

10 J:? Get., fc.'/Jl6, ttl.lil'f.JKf.5;!±ljJO)-c-'.!z -f.,1J,~1!:0)r, 
rr 1) -a: m l,~fc.~il-t' if)? t 1b' ~jlg1fi'.1Jajlgllij'0)1Jajlgt1 
:a:il!li < tJt,li" o C. c 7'JSt'~ o. 
[0014]~tc. • .:c.::,,y::,,O)S$1'f.J~~-K~~t, 

ffl2 -c- 51 GCJ: IJ .:r.. ::,,y::,, ~7{ilijl'f.Jic@~!!Kfb'"t .::,J::? 
11.'.. l, fdJ) t"::,, 1fi'.1Jajmff\¥0)3L "1:;_t'/JS I] O)j/}t1,t)Sj>t,J ( , tc;; 
:a:fi7'JS~~t'if.> o. ~ /:;IC, &,IJ!c..:; hoIJ!:!1< I- JI.,:? c 
ffi 1 -c- '.!zO) I- Jv:? <~~O) 1- Jt, :?t' if.> IJ, i11-itl:tft:k 
JE~ I- Jt,?) c O)~Ji'.:~-:1$, .:::Z Cl:;, r ;t,lffl[t1;tV:~f;f. 
PJf!ttlt ( .:r. ::.,, y::.,, I- JI, :7 ) -a:$1Jtill'"t -3 ' lllP t ' £,j!. C c! 

20 n7.iIJ!* 1- Jv:70)1:> Min .:i:-510) 1- Jv:?t'::f:Je'"t oi~ 
5} ,a: .::c. :,, :.i ::,, I- J t, :7 t' ttfi 1:> J:: 1:> K L, fc.'/Jl iS , 1Jaj! tit~ -a: 
t(tfflt.,'?"?, ffl l -c-51 c t.,tttfSll'f.)lc:{!£1:lijJO)-c-1t 
H-*ffl i" 6 r. c iJ:!t' ~ o J:: 1:> Get 1. 6. 
[ 0 0 1 5 ) ..tiic§l'f.J-a:iilili;'"t o tc.lbG1:, fit>J<"Jlf 3 ii2ti 

O)J\ -17 'J ·:, r E:J•]![.O)fjj!J:flilJ~lit;J:, ffl:!1<:i:J 2 iie.ti0)1, 
.{ 71) :;, r eJ!l!IJ:ij!.O)ffjlj:flilJ~l!tGC.:tot,lt, friii2l!i1J1ffi!¥$9: 
(;J:, iWiii:lffl 1 &V:ffl 2 f!llJ:flilJ-a:~!JatpGC:iWii2.7- 11,:, r Jt,# 
O)lfflft'/JSiYT;iE!fflft'/Jli§-7Jl,a:fljttJT l,, WilfflftiJSffr;iElfflftJ:: 
tJ 1J\~ < t.r--., tc. c.-'¥1Jttlr I..., tc~tC[;t, Wiiicffl 1 &V:ffl 2 

30 llilJ:flilJ~tf:l.11:.-tocc.~Mc-to. 
[ o o 1 6 J r.O)mJ1<JJi3ie.tltOJ1\-17•J ';J reJJIJJ]![.OJ 

!filjfill)~filt'l;f:, .:::Z Cl ":l r Jl,#O)lfflft'/JSW'f;iElfflftJ: 1J ;j\ ~ 
<~-:,tc..itK~.ffl1~1li!Jetf:l.11:.(ffi2:?~':J~O);TJ 
ttlr, ffl2-c-510)~ifJO)W.ll:.)&V:ffl2~:flilJ~tf:l.11:.i"-?> 
J:? GC L,t:fcslJ, Chl;J:, ;;t. Cl,:, rJv#O)lfflftlJSffr'.iE!ffl 
l.tt' if.> o .g-K G;J:iJ!.* r Jt, :7 '/J:!(rdijfc. ~ht t, ~ t.r t,} '/JS, WT 
'.iElfflftJ: l'J ,j,~ < t:f.--:., tc.iil'§"IC f;J:j!.;s1< r JI,? 7'J:!(rdijfc ~ h 
tc. c -'J!IJttJT't o c. c '/JS"(:~, j!.>J<: 1- JI,? '/JS(rdijfc. ~ ti tcmit 

2 iicllt0)1, -17 •J ':J r isliJJ1tiO)lli!Jtlll~filG;J:, ffl*lli 1 i:a 40 

lttO)r,.{:1•)-:; rl3!1JJ1tiO)!filJiilll~liK.:tot,~t, :ij!.jiliJO)~ 
tt~•l:li-t ollijlg~f:li¥1\2:c, Wiii2:r. :,,y::.,,&V:Wiii2ffl 
1-c-510)@fi~~~m-ro@iJi;~l:li¥~c, 7712 
Jt,O):f::k,~~~l:li'"t o 7 :?-l!Jt,~8~!±1=¥-~c :i::.:; iSGC-Olil 

,c\;J:, ffl l-c-511CJ:otflllljJ~fr?£,IJ!f;ttJt,lfc~t'if.> 
I], :/Jl1Jl J.,ffjlj:flill~tp .11:. L, fc.1J'/JS, ~~'/JS ~l,) fc./b"t' if) 
o. 
(0 0 1 7) ..ti2§1'f.J~m~i"otclbK, fit;i,jt1J4ii2~ 

0))\ -17 'J ·:1 r SifJ:ij!.O)ffiUtill~tu:1:. ilt>J<:~ rnat1t0)1\ 
.{ 7 1) :;, r el.:ij!.O)fflijtl!J~lit?C.fdt,)"(', 7 :?-!tJl,O)~~ 

~~l:lii" o 7 :7 i2Jt,~~~!±l=f~ c, Wi!c.:c. ::.,,:} ::,,O)IE] 
~~~~f:li9 ,:,IE]$i;~-!±l¥W'.c ~ ~ l:i?Cfj;it, friii2$1J 
jj!j)=j:-~(;J:, iitrlfcffi 1fl/Utl!J-a:Utf:lGCWiiic79-!?Jl,~~ 
l:li¥1\2'.~~IJ7!'1-l!~iJ~~!lb~~-r:if.>oct~•l:li~ 
h, .§.. ?lWlfc!EliJi;~~l:li=f~lGC J:: IJ ~!±! ~ htc.li1Hic.:i:.::,, 

it, finl'c:r. ::,,:J ::.,,ii, ~-1-f!,1Jt'llJ5:tO).:J-1::1 ::i 1- 1v#&V:1!& 
f411JtM#~~t.,. Willcffl1Jt'llJ¥$9:l;t, Wifiaffl 1 llilJ:flill-a:~»iri 
tf:l IC lfriii2 7 :? -I! JL,~8~1:li=f.~ ic. J: 1J 7 :7 -I! Jl,7'JS11:f'J:ib 
~-~6~1iJJ~81C~--.,tc.CciJS•!±l~htc.c8k,8 
ii2ffl 1 -c - '.!z GI.'.. J:: IJ WJiicl~liJJfi ~ IE]iJi;ij~liJJi" o c c 1b 
~c. Wiii21 '7 ":) :J-~~~~~c 1...,, ]![.jiliJO)iJ!* 1- Jv:7 c 50 :}::,,O)IE]iJi;~'/JS7/1)~~~ htc.m~ff(HC,i I..., tl,) J., c!l!'J 
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ll'Jil,tc.±a~CC~;I:. WJii2ffi2 ~- 51 ~flifj{fflJ l,-CWJii2..:c.;,,::; 
;,,O)@&lH:iitO=iJi)eftaU:Jlf"ff'"t -?iffi 3 ftiJJff!ll~.; 6 tc~Jn.i 
't {> t. c ~!ffl~ c 't 6. 
( 0 0 1 8 ) C. O)ffl>.f<:r:j 4 li2.~0)J\ -1 7' 1) ,:, F el l!JJt[O) 

fllJJ:ffl!J~!tt;J:, WtU( &*1:H:1Jt>ffi 2 ~- 51 KJ:: l'J .:c.;,, 
::;:,,O)~~~~@&~lBbefi.,kta,g,-cit.,-C, ~0)
tr.7 7-l! J!,;IJ1f'foB}J.; ntJ:l,l:f:J;:11.\t IlP"15N1JDiid ntJ:l,l:f};'. 
~iJSM!~ l, f d;JJ-§"tC, &* 1:fijJ 1.' .:C. :,, Y >a:@&JgB]J l, 
~Lt 6 Cc!:: ~;J:~l:AA$~1.' it.:, tab, ffi 2 ~- 9 etUtlll l, 
-C .:c. :..,::;;,,O)@&IH:7lb~lb I':> ntcm~n{Hc!llU~Jlt., 
-c:, i1;:1J7il,!Jitll:O){.!ir~!21 t'J '?'?, N1JaJi~O)J,t~fi. 
1JaiittHl~"t ,c J:: ? ?Cl, tc 1b O)t' iV) ,c. 
[ 0 0 1 9 l J::if2.El~:a:-Ji/i.lG"t-ctclblc:, ffl>.f<ll5i2.U 

O)J\-< 7' 1J -;, r 11=! lBbJ!!O):flfJ:ffl!J~lftt;t, ~>J<JJi 1 i2.U0)1, 
,( 7' 1J >:J F !iil!IJJ1ti:O)!li!Jf111J~fltLC:td1,l"'C, WJiii:!$1]1ffl).:f:-~ 
ti:. WJi2.7'v-=t-:tk~~l:H.:f:-~tcJ:: t'J 7'v-=t-:os1rW1:lBJJ 
;OOi]iJl/:)f'i:i./J:tkfi!lc:t.t., tc t. c!:: iJS~l:fi.; htcta,g,ict;J:, 
WJ12m 1 t1Jtlll~t:fl.t1::.--r o cc ~!fifmt. --r -:i. 
( 0 0 2 0 l C O)jf>J<JJi 5 !2.~0)1, ,( 7 1) ,:, F 11=! B}JJt[O) 

!li{J{fflJ~lfl;J:, 7 L,-=f:IJSf'j:B}J:f:J;:~ c!:: t.t '? tc.ta,g,/C:(;I:, ffl 
2 ~- 9 icJ:: -o.:i:.:,,::;:,,O)r-Olli1¥.Jt.c@&1~•em~-t o 
c. c Ii~(! t.;: 0) t', t. 0)$1Jf111) ~ t:fl .LI::. VC if6,b$f te ~ 
-:.J:? K Gtd>O)t'itl:>o. 
[ o o 2 1 1 J::iii:!El~e~Jilc;-t o tc.lb~c:. rit>.t<JJi s iii:!~ 

0)1\ ,{ 7' 1J ,:, F 9lBbJ!!O)ffi!Jf111J~/lt;t, ffl>.f<li 1 ii2.~0),\ 

(4) !ffllm1!I- l 1 - 1 2 2 7 1 2 
6 

J:: -':HU.t l'J , 1!(,l. c l, '"(IJ\~ · @m:{t~~ hoc::. c 1b 
tc:, {.ff;::1 .7-. Ht~~ ,o C c iJSt> ~ {> c 1,~? 3Wo!f/:iJ1 it1:> -o. 
( O O 2 5 l ffl>.f<:i:J 3112.~0)"-< 7' 1J ·:1 F El'lBJJ1ti:0)$1JffflJ 

~11,cJ::ntt ffl>.t<:i:J 2 K'?~~tO)wHia~*'c:Jm.t-c. 
-" o ·:1 r Jl,ffflftiJS:3::ffflt>tJ: < t.1.., tc.ta,g,,c:~>.1< 1-- JI, 7 iJ$ 
iJitc. d h td::$1Jll'Ji l,"(flj!JtllJ~t:p .1t:t 6 J:: '5 tc: l,f(.'/J) 6, 
lfjljf/1!)0)~3W${t~~/ilc;t'~ J.j c I,~ ?3Wo!f/:iJSitl) 0 0 

co o 2 6 J ffl>.t<:i:J 4 li2~0),\-< -:1 •J ·:1 r !!l'lBJJ1li:O)*'Jf/l!l 
~muc:J:;fl,1;( ffl>.f<J:'j 1 U:'?1,l-CO)WJli2JJJo!f!:K1JD.:l -c, 

W ffi2~-9KJ::l').:c.:,,::;;,,0)7~~~@&mlllb~ff'?k 
J:a,g,O)~ffi 2 ~-90)~tJif/4JU!H!llf!1JJt.,'?'?, N1Jaii 
H\¥0)£t~ti, 1Jaiiti~ itl:> 6fifflif6 < it~t'~ -?i c It~ '5 AA 
o!f/:;IJSi!, o 0 

[ o o 2 7 l ffl>.f<:r:J 5 il2~0),, -< 7' 1J ·:1 F @lBJJ.$'.O)lfj!Jt'f!J 
~Jit,r.J::tttt ffl:i:Jti:J 1 tC:'?l,~-CO)WJii2.3Wo!f/:tC;IJUit -C, 
~iiflKN1Jaii~ht.1.P±a~0)~$0){!f"F~~fj.Ll::.1.'~ 6 
g~ ?3(;Jo!f/:;IJSit1).:,. 
c o o 2 s J ~>.t<ll B if2~0)" ,r 7' 1J ':J r 11:J lllJJJ!!O)llifJff!ll 

~~tCJ::h[;( ~>.f<:r:j 1 tC:'?l,)'(O)WJii2.~JJ,!f!tc:;1JD;l -C, 
20 •2~-9tc:J::.::,.:c.:,,::;:,,O)@&mlb,c'?l,~-C, ~O)~ 

w~@~-t o c. tiJs1:~, .:c.;,,v;,,@mO)J:::nffifr.J1~ 
0-t -?i c ciJSt>;J 6 cc Mc, N1JOJfffif0)1JaiiJZ~ti 
~ d 6tCftiJJ::'t 6 C. ciJit'~ 6 c I,~? 3W,!f!iJSit6. 
[0029] 

[~~0)~1n.iO)~~l~r,*~~O)~~~~~OOK 
-< -:1 •J ·:1 F eifJJ!!O)iliJJtill~lftK:tdP-c, mr~.:c.::., ::;::., ~-.:51,.l-cm~-t o. ~ 11;1:. *~~O)n*ti.!0)1\ ,r -:1 
1;1:, 11-=r-lli1Jtlll5:\0).A o ") t- Jv#e~t.,, WJii2.lllfJ1ffll.:f:-~ 1J ·:1 F1s!IJJJ!!O)~ffl!:t1Jilc;em-tOO, ~ 21;1:;t;:~aJJ0)~1n.i 
1;i:, mr12.M 1 !111J1ffll:a:-fi'5 c ~~c. WJii2..Ar:t 'J t-1v#O)lffl WrJO)l!ifJ:ffllJ=f-W'.O).gffif~~O);,_l:fineffi-t~-cii,-c. 
rt~3::lfflc't{>C.c~Hc't6. [ o o 3 o J ~ 1,c::fd1,.l-c, 11;1:JtiiHDmith&U.::c..:t-;v:f 
[ o o 221 c.O)ffl>J<:i:Js~tt0)1,1:7'•J 'J H1l!JJ!!O) 30 O)@:lf.KJfl1tll':>n-cffi 1 ~-9 <•~~-11) -citl'J. 

ffi!J{fflJ~1t-c11. • 2 ~-11 ic:J:: l'J .::c.::,,::;::.,0)@&1ig•e c O)ffl 1 ~-5! 1 O)l:fi:1Jfm1;1:~iJJ~lit g :a:-1r t.,-cm111'hfiu 
1T?±a-@?C(;I:, AP ':J rJv#:IJSMl:i-Cl,.l,cc!;:~fi/jc!::tJ:o 20):Jtii¥1111C~a~h-C1,l,o. 
tao, c. ne:3::fffl c t.,-C~fiii~ft,J\i!NK t., -c 1,.~::, iJ) 6, [ o o 3 1 l 3 i;i:m-=r-lli!Jflll!5:\0).A o ") r Jv#&U1t!.;f4PJt 
.:c.::,,v::.,10&~0)J::;lq.ffifffflHiim-t 6 cc iJS-c~ o. ~ flst#e~-t o.:i:. ::.,::;::..,-cit l'J • .:c. :,,-;;:,, 3 O)l:fi:1Jfm < 'J 

tc., ff IC 7 ti t1: Jl,7'JS{'j:l!J ~ htc.ta,g,tc, UK 7-. P ·:1 r JI, :; /. 'Ji¥111) l;J: r JI, 'J ::1::., ri- 9 1 1 , 1lltl\l:1:~Jiffit 1 0 
#iJifffll,l'(l,l{>O)t'~~iJip:JtltKifit:im L,-C.:td l'J, ft£., (CV T) e1r L,'(ffi 1 ~- :$' 1 0)1:fijJfmH:Hd n-C 
-c, tctct,c/t&~O)#tM-{:>Jtit1<~1mPit't -c c tiJs-c~, 1,)6 • .:c. ::.,v;,, 3 0)1:fitJflkc.~11\t~~iifffi 1 o O)JvJfrll 
1Jaii£t~tl: 'bl<ilJ::'"t -cc. c ;1Js-c~ o. 1;1:ffi 1 'J "J :, r 4 e:fl-t., -c Hd n-c:td l'J. c. n t:.O)ril'I 
Coo 2 3] ~~tR1¥.J1cm~Xli~Wrt>~-oJ:: -5ic:tJ:'?"'C1,lo. 
(~rmO)~bo!f!:l ii11>.t<J11 ii2.ix0)1,1-:1 1J ., F elllJJJ!!O)fl,JJ 40 [ o o 3 21 51;1:.:c. 7::1>~JO)ttfiffi\6 O)mBJJ&u.:c.::..,::; 

1ffll~mtc1::n1;t ~iifJJc::jij1JOiie1r ?±a,g-tcLt~tt. :,, 3 ~@&mM-t -o tc.llJO)ffi2 ~-1,l' 9) 1: 
1JOiiti~ftiJJ::'t -c C. c iJSt'~ {> c I,~? AAo!f!:7'JSit ,c. ll: iV.J o. ffl 2 ~- 9 5 0)1:fijJf1fll;J:~jfffl\~:ft l, -C .:c. ::.,y:,, 
tc, ~- 9 tCJ: tJ .:c..:'{, Jv:f O)@]:lf.~ff '51.m,g-lC, .:c..t,Jv 0)1:fijJfifl (? 7:,, ?fik) ?Cit.ta~ ti-CI,~ 6. ffl 2 ~- :$' 
:fO)@:lf.iiHtt*J:: tJ 1b1c~ < t'~, lt&'Jt~1c$ilHCftiJJ:: 5 0)1:fijJflfl c~~jiffl\O)j,_jJiJ11fll;J:ffi2 'J "7 >:J 'f 7 ~ft t., 
"t -o t. c!::iJSt';J o c It~ ?3(;Jo!f/:1bitl:>-:i. -C:i!Ua~ n-C:td 1'J, Chl':>O)rai~~tR~Km~Xli~ll'Ji 
[ 0 0 2 4 J ffl;f<:r:J 2 if2.~0)J\-< 7' 1J ·:1 F !iillllhJtiO)fjjljtllJ t'~ ~ J::? tct.t., -C ~~ o. 

~lflKJ::nti, iiff>.l<ll UC:?1,.l"'CO)WJg2.Mo!f/:tC:1JO;i(. -C, [ 0 0 3 3] ~.tc, ~mt;J:~~ l, '(1,l6iJ1, CO)J\ ,{ 7' 
~iiN1JaJfll'!i0)1Jaimtifi~Hftffll,'?'?, fjg!!J.Jli-z-@&gig ') ':J HlBJJlf;H:J:, .:c.::.,::;::.,30)!E]"fi;~.z-~l:H't-:i.::C./V 
!!h"t¢~-9 (ffil~-5!) cl,-Cttf.Q[3(J~UJ~, {il:fi ::,,@ijii;~~l:H=l=-~.lt ffil~-9 }0)@m!{~~l:H'"t~ffi 
t,O)~- :$'{:>1J~:1t0)1,:, -r 1J ~mm-t ¢ c. ciJs-c~ 6 so 1--1:-9@$.ra&~l:H.:f:-ti, m2 ~- 9 5 O)@ilii~~~l:H 
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(5) !j?Jfffl}jI 1 1 - 1 2 2 7 1 2 

7 8 
i" 6ffi2 -'E:-9@~~t\l:l:l.:f.m. :11.,,-:joO);t-:,, <ft =F-e :,,-itf§°~B Ro= o < :tv-=F~M'F!lh) t.PeiPz-'flJ 
JJJ) 3U;l:;t"7 rnwnlb) H~l:l:li"6:1v-=f:l:Xfil~l:l:l-¥ t!/il, (S 6), jMIEJO):/t,,-=\=--e:,,-l}"{g~BRO= 1 
m (:;tl,,-=F-e:,,-it), 7?-eJvO)f'i=JJJ~~~~l:l:l9o c:11,,-=Ff'l:JJJ) L'it>o~s CN 00)~) ~i:tt, it!H!lll 
7 :7-lzJv~~~l:l:l-¥m (7 :7-l!Jv-e:,,-it) , ]lijiijO)Jl& :7 7 :?'F MG= 1 c "to ( S 7) • .fO){f, TV O (.:r. 
z~!:1:19 o!liil~l:l:l¥m. ffi 1:? 7., f-40):;t-:,, cm :..,:,;:,, 3 O).AP '7 r Jv#O)fffl/Jl'.) 1JS~ffflctJ:oJ: -,~i:tu 
~) 3ZtJ:;t"? (Wt!li) zt\1:1:li" offi 1 :7 7., f-tt~~l:l:l ffll]l,, ffi2 ?7., 3'- 7 ~ffl~9 otc.otJ0)1~4'i{~~MC L 
-¥m. ffiz:77-,770):;t:,, <m~> x1;1:;t-:;, <Wttlr) 2= 1~1±1t1L,"t", ffi2-'E:-:$?50)1:1:lt1lmc.:r.:,,v:,,3 
~~1:1:19 offi 2 :7 7 ·:, =r~~t\1:1:1¥~.lH:fi.il ·n~ o. O)lfljJ~~ffl~9 o ( S 8 ) • 
[ 0 0 3 4] Chf:,O)Mmtpf:,O){g~li, ~2 ~Llr,d [ 0 0 3 9) ::_xt,~L'. ffi2-'E:-:$? 5 KMV(iitk rJv:7 

h"'Ct,lo J:-, ~i:. !liii1uJE11W .. H-IJJJIJ¥W:, €r~~Hi4'i-'E:- 10 z~~9 o J:-, ~crn4'ig.J%~1:l:lt1 L,"'C, .:r. :...,:,;:,, 3 O)@ 
r-'FIJ~¥m~~uffi1Jff11J¥ms11:A:hdho. !!Pis, .:c.:..., m~J::.~ttl.,oti <s 9), 7:,-1z;1,-1z:,,-itf~-!%AC= 
::;:,,[E)~~~l:l:l-¥mKJ:o.:c.:,,:,i:,,[E)~Ne, ffil-'E: 0 (7:7-l!Jv~~f"F!IJJ) :IJle1J1~-'f1Jt!/iL, (S 10), 77 

- :$1 !El~~t\l:l:l.:J=-m~i: J: offi 1 -'€:- 11 !El~~N ma, ffi -lzJv-lz :,,-itg-1% AC= 1 ( 7 7-lz Jvf'l:J}J) O)~ (No 
2-'E:-111EJ~~~l:l:l-¥mlcJ:offi 2-'E:-1![E)$ilf(Nm O)~~) 11::fi, $1 :7 7 7 3'-4 ~fflMi9 otc.otJ0)1~4',{g 
b, 7l,,-=f~fi..~t\l:l:l¥W'.KJ:o:1v-=f-lz:,,-l}"f~-!%B ~MCL 1 = 1 ~lfljJL,"'C, .:c.:,,:}:,,30)1:l:l:t.Jllhc51&JJJ 
R, 7:7-ltJv:tk,ti~!H=J=.W'.KJ:67:7-lzJv-e:...,-l}"fg.J%A ~20)]lilib~fflMi90 (S 11). 
C, :il[:ifil~l±l-¥W'.~l:J: o.$.~V SP, ffi 1 :7 :h '.f:l:X!itl [ 0 0 4 0 ) tO)fl, §ffl.:c.:,,:,i:,, 1- Jv:7 TM e, .$.jiij 
~l±l=J=.W'.KJ:offi 1:77 ._, f-Wifflm~C L 1, ffi2 :7 7 O)~:;f<: l-Jv:7TMa, ffi2-'E:- 1!0)JftAA~ rJv:?T J · 
._, '.ftJ~fi!l~l±l=J=.$:l!'.11::J: offi 2 :7 7 ._, f-t!Jrfflm-!%C L 2 a c l.,"'C, TM e = TM a -T J a ~ii~ L, ( S 1 
Ii, "th~hffiiJffllJ=J=.W'.8H:khdho. 20 2), CO)§ffl.:c.:,,:,i:,,rJv?TMell:~--:5~, ~f..j.Pj 
[ 0 0 3 5] ffiljffll]=f.Ji:l!:81;1:, Ch60J&-!%&U{-O)ffil0) it#KJ:o~f..j.Pjft-fl!&UTVO (At:I., rJv#O)fffl 

f'g~{>:f- 9~11:~--:5"@', ffi 1 :7 7 ._, f-4, ffi2 :7 7 ._, /j'.) HijJ L, ( S 1 3) , S 1 3 L'ilii~d htc.~fl-PJ!t 
f-7, ffil-'E:-121. $2-'E:-:$15, &rJ.:c.:...,:,i:,, (7. UrJTVOOJt~~f"~-!%~zl:l:l7Jl,"'C, .:c.:,,::;:...,30)~ 
p._, rJv#{>~f-1.Pjlt-f~) 3KML-"t"t~4'ifa~~l:l:ln W:t'.t-JtJ:~~~ffflPa9o cs 14) .• 
l, , Ch 6 ~ffiiJt'!ili" 6. C C-C, ffi 1 :7 7 ._, '.f 4 O)f'f:lib 
zM!\!l1:~ljij9 o c, .$.jiij~:ifil~, ffi 1-'E:- :$? l KJ: 6 
[E)~.:r.;t,;t,,¥~ff1J[J9 6tc.otl, 7 7-lzJv.,,_ :$1' Jt,1JSO F F 
~ h, ft '"".)71,,-=f.,,_y;t,,'J:l~h~i hoc, ffi 1 :7 7 

-,f-4~Wttirdh, .:c.:,,:,i:,,3~, -~~6W~~~h 
6. --Ji, :1v-=\=-.,,_:$1'Jv:l)SO FF d h6 c, W1JD~9 
Mi~tb'fiii1/it,~OJL', 7 7-eJv-"'YJvtJl~lf:ibiho~ 
O)r1m1:m 1 :7 7., =r 4 ~fflMi9 o. j,f-*t'.t-JK1;1:, :XK~ 
l!J.li"o~30J?o-=r•-rK~~"t"JJJ~i"o. 
[ 0 0 3 6 ] ~ 3 l;J:;;$:~l!}.JO)~fii§Jf3~0)$1J1ffi!¥W'.tl:J: 6 

9n11~m9:J P-'.f -y - r L'it> o. s:-r, it!JffllJ=t-W:s 1;1: 
€fg~ (.g=f-J3i) tJ160){e~~~.;tJ.~u ( S 1) • l!Pi5, 
.:c.:,,::;:,,[E)~~Ne, ffil-'E:-:$?@E~Nma, $2-'E: 
-:51@E~Nm b, :1t,,-=f-e::,,-itg.J%B R, 7 7-l!Jv 
-e~-it{i-&AC, .$.:ifil&-&V SP, ffi 1 :7 "7 7 'fWiffl{~ 

~CLl&rJffi2:7"7?'rt!/ifflFa~CL2~~lf~u. 
[ 0 0 3 7 ] Jzt,~'t.', ~1±1 l.,tc.~~ti.:!i.?.KJ;t C, "'Cffi 1 -'E: 

-:$1 lOJl:l:ln <~3f<:rJv:7) zilUJL- <s2), ffil-'E: 
-:$?1KML,"'Clli1J~ffi~"to(S3).ffi117"77'T 
t!liffl{"f~CL 1 =OFF (.:c.::,,:,i::,,,'JSWIJ!illdh"'Ct,l 
6) 1J1§;l,p~-'f1Jt!Jr l., ( S 4) , ffi 1 17 7 ._, 'f-t!liffl{g~C 
L 1 =OF FO)tj~ (Ye sO)tj~),1:li, :ft,,-=f-lz 
:,,-l}"g~BR=O (:11,,-=f~~f'Ub) 7'J}-67J}~!¥JJ1ffi90 
( s 5) 0 

[0038] S5ii:::tctt,l"'C, :ft,,-=f-e:,,-it{t-1%BR= 
OO)mi. (Ye sO)mi;-)~Cli, Wi@ (ii!i:Wi) 0):11,,-

[ 0 0 4 1 J Jzttlt', TVO:IJS~fffl (iiJi)EifflJJO 1J1§1J1 
~¥Jt!JrL, (S 15), TV01J:l~ffflt>it>o~ii' (Yes 
O)~~) ,i: l;J:.:c. :,,:,i :...,,'JSl»!:;f<: r ;t, :7 ~fr,litc. L, "'Ct,~ tJ:l,l c 

~t!Jrl,"'C~-O)A~._,:t(S16-Sl8)~A=f?7 
l,, TV Qi.):l~lffl't.'f,,tl,l (Plr~fffl/Jl'.J: 1J b!]\d t,l) mfi' 

30 ( N o O)~~) 11::li, ~:;f<: l- Jt, :71JSfr,!itc.~ htc.O)t', $ 

2 :7 "7 ._, f- 7 ~WIJ ~-ttc.ot>OJ1li~fs~MC L 2 = 0 ~ 
l±l7JL,"'C, ffi2-'E:-:$?50)1±J7J~c1:,,:,i:...,30)1fljJft 

c.O)ffl~~~;• ("W)t!Jr) 90 (S 16). tOJfi, ffi2 
-'E:-:$1 rJv:7= o c9otc.ot>OJ1~4'iFa~~l±lt1L, <s 1 

7 ) , ffiiJt'!il? 7 :7' F MG= 0 c i" 6 ( S 1 8 ) • 
[ 0 0 4 2 ) S 4 K:tctt,~"'C, ffi 1 :7 7 ·:, 'f-ttirfflfa-J;}C L 
1 =ON (fflM) OJm~ (NoOJ~S)ll:li, !li!Jfi11J?7 
:7'F MG= 11J1e1J1~-'f1Jt!Jr L, ( S 2 0) , ffj{Jfill]7 7 :?' F 
MG= 1 O)~ (Ye s O)mi;-) 11::li, S 5 ,1:j!.;tJ., it!J 

40 ffll):;,7:7'FMG=OO)~-g- (NoO)~~) 11:l;J:C0)9nlll! 

~~796. 
[0043) S51c:fot,l"'C, :11,,-::t,-e:,,-l}"{f-ij-BR= 
1 ({'!=lib) OJm~ (N 00)~) Kli, ll,l]t'!il?? ?'FM 
G=l~§~~~t!Jrl,(S2l),Mt'!il77:7'FMG= 
OOJ~i;- (No O)tj~) 11:liCO)Pl!,}fil~~T9o. S 2 
lK:tdt,l"'C, ffiiJ1ffi!?7:?'FMG= 10)~ (Ye sO)m 

-ii') ti:tl:, ffi2 77 ._, 3'-7 ~WIJliJlt9tc.~O)t~~Fa~M 
CL2=0~1±JjJL,"'C,ffi2-'E:-:$?50)1±\jJ.c.:c.:,,::; 
:...,30)1±JjJ.cOJfflM~M-("WJ~) L-(S2·2), ffi 

so 2 -'€:- 12 r ;i, '.7 = o c -to tc.lt>O)rn~ft~~ 1±1t1 L, < s 
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(6) !j?Jlffl}j! 1 1 - 1 2 2 7 1 2 
9 W 

2 3) , ffi 2-l::-51 5 ~cJ: 6::r.. :,,:,i:,,0)-'l::- :';I 1J :,, lj°:>a: :,, :>a:Mo'c I- Jt,:7 t'-l::- :';l 1J:,, ij t., ( ( g) 0) t 3 ) , .:r. 
cj:I.Jt.9 -o. :,,~:,,@Uii~iJS..LJt-t 6 ( ( f) 0) t 3) • 
[ 0 0 4 4] "t"O)fi, 7 .::z. -::r..Jv;IJ-;, I- 7 7 ijf F C = [ 0 0 5 0 ] C. O)~filtt.'. 7 :7-l?J!,m:JltiJS*c 6 hoc 

Q7'Jl1§1)}, f!P"t~f-i-O)W.C~:>a:~*vn~o7'Jle7Jl'a;!jfljltJr ( (a) O)t4), ffil:7S'-;,'r4:IJS:;t:,, Of~) 6h 
t., (S24), 7.::z.-::r..Jl,;/J-;, J-77ijfFC=O (We 6ccUC ( (i) O)t4), .:r.:,,y:,,3~(:/!&f-.l-1JSfMg. 
M~) O)f&-§ (Ye sO)f&~) Kli, 7.::z.-::r..Jt,:IJ-;, l-7 6h-CEHfJ1~1JSm:JPa6h ( (e) O)t4), "t"O)fiK 
7 ?'F F C = 1 ~t:1:11J l,-C:/!&f-1-0)*~:>a:{f J.1:. t., ( S 2 ffi 2 :7 7 -;, 'f 71JS:t 7 ( Wttlr) 6 h6 ( ( j ) #mn • 
5), !lilJfil!)77ijfMG=Ocl., (S26), C.0)9./!!1!! [0051] C.ttKJ:l'J, ::r..:,,y:..,31;1:~!p.0'.z:-15-1.tJS 
:>a:~7-t-:>. S24~C:fdl,~·c 7.::z.-.:r.Jt,:1J,,J-77ij l'J, .:c.:,,:}:,,3&Uffil.:f:-910)jij1f0)!~'1J1JKJ:-:, 
FFC= 10)!-.j~ (NoO)t.B~) Kl;t, ll,IJfil!)77ijfM 10 -C1JOJ!6h-:> ( (c) #R~O. fJ::td, ffi2-l::-5150)m& 
G= O c L, ( S 2 6) , C. O)~J!.~~7-t ~. ih:;/J :>a:~-r .:r.:,, y:,, 3 O)T-Ofi(t,JtJ:@~ ( .:f:- 9 1) :,, ij) 
[ o o 4 5 J s 6 tc:fd1,~-r. irulEIO):tv-=t--e:,,-lJ"m~ 1cm1,~-:,tc.l>'.), :tv-=t-1Js:;t7 Cf'f:i/JIWM'i) 6h-rJ-.:J. 

BRO= 0 (:1 v-=t-~l={'f:i!h) O)J:1-§- (Ye s O)Ji'§") ~!, .:r.:,,:,i:,,1JS@W::iHi~!ffl9at.,-c t.,116 < O""t -o :I: 
ICl;I:, $1Jfil!)7 7 ijf MG= l 1Jle7'J)~~Jttn l., ( S 2 t'O)rdl, ::r.. 7 :::i :,,O){'f:!!btl:WJ.l:. L,-Cl,~,:, ( ( k) 0) t 
7) , $1Jfil!)? 5 ijfMG= 1 O)Jiii (Yes O)t.i~) ~c 3) • 

11, S 8 IC~JJ., $1J1ffi)7 S' ijf MG= OO)mii (No 0) [ 0 0 5 2] J:.jzfit.,tc.;;$:§E~O)~*~ft~lc:J: -oc, :tv 
ti~) ICl;t C. O)~Jl~~7""t 6. -=t-1JS:;t:,, ( f'f:S}J) i,Jl 6:t 7 ( f'f:!l}J~~M'i) ICl:J. "J tc. c ~ 
[ 0 0 4 6 ] S 1 0 ~C;fdl,~-C, 7 ?-eJv-e :,,-lj"{~~ AC ~[, :jztc 7 :7-l?J!,1JS{'f:i/J~ h6 L' ;ll;i 6 ~ c. c ~:%I1lUJ L, 

= 0 (7 ?-l?Jt,~i={'l:i/J) O)m~ (Ye s O)m~) ~Cli, -C, ffi2-l::-9 5 ICJ: "JL ::r..:,,:,i:,, 3 'a:T-OliiY-J~C[El$i!l& 
.:r.:,,:,i:,,(El$i~N e iJi-'r19'J~~ ~ hfc.iiJiJEfl§N i d 1 ~c 20 Bib (-l::- 51 '):,, ij) L,, fiK7 :7-l?Jl,7'.JS{'j:S}J ~ htc.lJi!i,,Af. 
iivn~ i1Jle7'.J)~~JttJrt., < s 2 s > , .:i:.:,,Y:,,@,i~ -c, .:c.:,,Y:,, s KM-t 61f&:f40)*~~:f'r"J -r ::r..:,,y:,, s 
Ne 1JSr19'J~6 htc.Wi-%'.fiRN i d 1 ~cif l,-Cl,~tJ:l,~m :>a:131$:~~T 6 J:? ~c L,tc.1Jlf:>, .:i::,,y:,, 3 li~f-1.W.C~ 
ii (N oO)Ji~) U::liCO)~J1!!-a:~7 t.,, ::r..:,,y:,,(EI~ 
~N e1JST19'J~~~htc.m~fl§N id 1 ~C)!!l.,-Cl,~6m 
~(YesO)Ji~)K~, ffi2~-51[El~~Nmb=C 
bxN i ct 1 ct.i::oJ:1:iKtl:i~ra~~!±i:;1Jt.,-r, .:i::,,Y 
:,,[Elf"dl(N e ~Wi"JEfiRN i d I ~ctmt., ( S 2 9) , C 

O)j/l.H11!~~7-t 6. t.i:.fo, Cb liffi2 -'l::-51 5 c .:i::,,y 
::,; 3 cO)ra,O)~J£tt-c ;ll;i :o. 
[ 0 0 4 7 ] ~ 411;;$:§EBJIO)~*ff3~0).g.l}J:l0){'1:j}J c I- 30 

Jv? {-:>§l~~O)~ft~O)fMlf*i:rn-t~t';ll;i :o. J:.1J) GJ®i 
~c, (a) li7 :7-l?J!,lffl/tXli7 :7-eJvO):;t:,, · :t7, 
(b) li:tv-,t-0):;t:,, · :t7, (c) li]i[j!O)~{t, 
( d) liffi 1 ~-51 I- Jt,:70)~{t, ( e) li.:i::,,y:,, 1-

Jv?O)~{t, ( f) f;J:::r..:,,:,i:,,(El$a!{O)~{t, ( g) Ii 

ffi2 ~- 51 I- JI, :70)~{t. ( h) t:J:ffi 2 ~- 51(El~~O) 
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(CLAIMS) [ omitted] 

(DETAILED DESCRIPTION OF THE INVENTION) 

(0001) 

(Technical Field of the Invention) 

The present invention relates to a control system for hybrid automobiles which are equipped 

with a motor [here and hereinafter referring to an electric motor] and engine [here and 

hereinafter referring to an internal combustion engine] as the sources of motive force of the 

vehicle. More specifically, the present invention relates to a technique for improving acceleration 

performance when the vehicle reaccelerates while the engine is disengaged upon deceleration. 

(0002) 

(Prior Art) 

Various types of hybrid automobiles equipped with both a motor and an engine as motive 

power source are known in prior art. 

(0003) In hybrid automobiles of this type, the respective output shafts of the engine a!1d 

motor are connected to the axle of the drive wheels via a clutch. By controlling the connection or 

disconnection of each clutch, the vehicle is driven by the driving force of either the motor or the 

engine or both. From the standpoint of improving fuel consumption, during deceleration the 

motor is used as a generator, allowing the drive energy of the vehicle to be recovered. 

(0004) JPA Hei 3-319206 describes a vehicle that can be used as an electric automobile in 

metropolitan areas and a hybrid automobile that can be used as an automobile with an internal 

combustion engine in suburban areas. With this vehicle, when the vehicle is driven in 

metropolitan areas with engine stopped, engaging only the clutch with respect to the electric 

motor and running the vehicle with said motor only, when the accelerator at all is released ( off), 

and the brake is operated ( on), the clutch ( engine clutch) is connected with respect to the engine, 

and the engine is forcibly driven. in rotation using the braking force of the vehicle, thereby 

preventing the engine from being kept in an idle state for long periods of time. 

(0005) 

(Problems the Invention Is to Solve) 

2 
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It should be noted that, however, in the prior art. whereby the engine is forcibly driven in 

rotation by connection of the engine clutch during braking, energy recovery is lost in an amount 

equivalent to the energy expended in engine braking, and to that extent the system is inefficient. 

(0006) On the other hand, in systems where energy is recovered by the motor by disengaging 

the engine during deceleration (disengaging the engine clutch) in order to increase the amount of 

energy recovered by the motor, when reaccelerating after deceleration (when decelerating and 

reaccelerating), time is required to restart the engine and acceleration performance is poor. 

(0007) The present invention was produced in light of these problems in prior art and has the 

object of offering a control system for a hybrid automobile that is able to improve responsiveness 

and acceleration when reaccelerating after deceleration, and can recover energy with high 

efficiency. 

(0008) 

(Means Used to Solve the Problems) In order to achieve the objects described above, the 

control system for hybrid automobiles according to the present invention as described in claim 1 

is a control system in a hybrid automobile provided with an engine, which drives the rotation of 

the drive wheels of the vehicle, a first motor, which drives the rotation of said drive wheels, and 

a clutch, which selectively disengages the output shaft of said engine and said drive wheels, and 

is characterized as comprising a second motor, which drives the rotation of the output shaft of 

said engine, a braking state detecting means, which detects the state of braking, and a controller, 

which places said clutch in a disengaged state when the brake is in an applied state, and drives 

the rotation of said engine by means of said second motor when it is detected that the brake has 

shifted from an applied state to a non-applied state. 

(0009) When the vehicle reaccelerating after deceleration, after braking has been performed 

by applying the brake and then the application of the brake is released, there is a high probability 

that the accelerator will be applied and reacceleration performed. In light of this point, in a 

control system for hybrid automobiles as described in this first claim, when the brake has 

changed from an applied state to a non-applied state, the engine is next driven in rotation in 

preparation ("motoring") by the second motor in anticipation that the accelerator will probably 

next be applied. 

3 
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(0010) Accordingly, when the accelerator is subsequently applied, since the engine is already 

being turned by the second motor, when fuel is fed to the engine, it quickly starts and 

responsiveness in reacceleration can be improved. 

(0011) When the brake is changed from an applied state to a non-applied state, since the 

engine is driven in rotation by the second motor, it is not necessary to engage the clutch with 

respect to the engine while the brake is engaged and to forcibly drive the rotation of the engine as 

described in the prior art above. Therefore, the energy recovery amount can be increased to the 

extent of energy applied in engine braking when running energy of the vehicle is recovered by 

the first motor, and fuel consumption can be greatly improved. 

(0012) In addition, in order to achieve the purpose described above, the hybrid automobile 

control system of the second claim is characterized in that, in the hybrid automobile control 

system of the first claim, a vehicle speed detecting means, which detects the speed of the vehicle, 

and a rotational speed detecting means, which detects the rotational speed of said first motor, and 

an accelerator detecting means, which detects the state of accelerator, are provided, said engine 

has electronically controlled type throttle valves and fuel injection valves, said controller, when 

it has been detected by said accelerator detecting means that the accelerator has shifted from a 

non-applied state to an applied state, while said first control process is being implemented, 

performs a second control process to drive the rotation of said drive wheels by means of said first 

motor, places the clutch in a state of engagement, and, based on the required torque of the 

vehicle in the torque of the first motor, controls the opening of said throttle valves and the fuel 

injection amount injected by said fuel injection valves. 

(0013) In the hybrid automobile control system of this second claim, when the accelerator is 

applied while the rotation of the engine is being driven in preparation by the second motor, i.e., 

in a state in which preparatory rotational driving of the engine is being performed by the second 

motor, autonomous operation (starting) of the engine is implemented, and since acceleration is 

performed by the drive force of both the engine and first motor with the clutch in an engaged 

state, even if a motor with comparatively low output or a small-capacity battery is used, the 

acceleration upon reacceleration after deceleration can be maintained at a high level. 

(0014) Moreover, since the rotation of the engine is being driven in preparation by the second 

motor prior to start autonomous operation of the engine, there is no delay in starting upon 

reacceleration, and responsiveness is good. Moreover, based on the difference between the 

4 
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required torque and the torque of the first motor (the actual torque, normally the maximum 

generated torque), the throttle opening and fuel injection amount (engine four) are controlled, i.e., 

the insufficiency in the torque of the first motor in relation to the total torque required is made up 

for by engine torque, so that a motor having a comparatively low output can be used as the first 

motor while maintaining acceleration performance. 

(0015) In order to achieve the objects described above, the hybrid automobile control system 

described in claim 3 is characterized in that, in the hybrid automobile control system described in 

claim 2, when determining whether the opening of the throttle valve is a specified opening well 

the aforementioned first and second control processes are in progress, if it is determined that said 

opening is smaller than a specified opening, the aforesaid first and second control processes are 

halted. 

(0016) In the hybrid vehicle control system described in this third claim, when the opening of 

the throttle valve is smaller than a specified opening, the first control process is halted 

(disengagement of the second clutch and halting of the operation of the second motor) and the 

second control process is halted. This process is performed for the following reason: When the 

throttle valve opening is at a specified opening, the required torque is not satisfied, but it can be 

determined that when it is smaller than the specified opening, the required torque has been 

satisfied, and when the required torque has been satisfied, assistance by the first motor becomes 

unnecessary, and efficiency is improved if this control process is halted. 

(0017) In order to achieve the objective described above, the hybrid automobile control 

system described in claim 4 is characterized in that, in the hybrid automobile control system of 

claim 1, an accelerator state detecting means, which detects the state of the accelerator, and a 

rotational speed detecting device, which detects the rotational speed of the aforesaid engine, are 

also provided, and the aforesaid controller is constituted so that, when it is detected by the 

aforesaid accelerator state detecting means that the accelerator is in a non-applied state while the 

aforesaid first control process is in progress, and it is determined that the rotational speed of the . 

engine detected by the aforesaid rotational speed detecting device has reached a set value that 

has been previously established, a third control process is performed whereby the engine . 

rotational speed is maintained at a specified level by controlling the second motor. 

(0018) The hydraulic automobile control system described in this fourth claim is constituted . 

so that, when, for example, the engine is driven in rotation in preparation by the second motor at 
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maximum output, and the accelerator is not thereafter applied, i.e., a state continues in which 

reacceleration does not occur, since it is inefficient for the engine to continue to be driven and 

maximum output, the rotational speed of the engine is restricted to a predetermined set value by 

controlling the second motor, and the responsiveness and acceleration performance upon 

reacceleration can be maintained while reducing the amount electrical power consumed. 

(0019) In order to achieve the aforementioned objective, the hybrid automobile control 

system described in claim 5 is characterized by the fact that, in the hybrid automobile control 

system described in claim 1, the aforementioned controller halts the aforementioned first control 

process when the aforementioned braking state detecting means is detected that the brake has 

shifted from a non-applied state to an applied state. 

(0020) The hybrid automobile control system described in this fifth claim is able to improve 

efficiency by halting the control process when the brake is in an applied state, since continuation 

of preparatory driving of the engine by the second motor would be wasteful. 

(0021) In order to achieve the aforesaid purpose, the hybrid automobile control system 

described in claim 6 is characterized in that, in a hybrid automobile control system described in 

claim 1, the engine has an electronically controlled throttle valve, and the controller fully opens 

the opening of this throttle valve when performing the aforementioned first control process. 

(0022) With the hybrid automobile control system described in this sixth claim, when the 

rotation of the engine is driven by the second motor, the throttle valve constitutes a load when it 

is closed, so the load is minimized by completely opening the throttle, allowing the startup time 

for the engine rotational speed to be shortened. However, when the accelerator is subsequently 

applied, air is able to flow smoothly since throttle is opened, and accordingly feeding fuel and 

ignition can be started and acceleration responsiveness can be improved. 

(0023) 

(Effects of the Invention) By means of the hybrid automobile control system described in 

claim 1, the responsiveness and acceleration performance can be improved when reaccelerating 

after deceleration. In addition, when energy is recovered by the motor, the amount of energy 

recovered is greater than that in the past, thus having effect of greatly improving fuel efficiency. 

(0024) By means of the hybrid automobile control system described in claim 2, in addition to 

the effects mentioned above with respect to claim 1, it is also possible to use a comparatively 

small-size and low-output motor and low-capacity battery for the motor (first motor) that drives 
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rotation of the drive wheels while maintaining good acceleration performance when 

reaccelerating after deceleration, thereby achieving an overall reduction in size and weight and 

having effect of reducing costs. 

(0025) By means of the hybrid automobile control system described in claim 3, in addition to 

the effects mentioned above with respect to claim 2, since the control process is discontinued 

when it is determined that torque has been satisfied when the throttle opening is not fully opened, · 

the effect of achieving higher efficiency in control is obtained. 

(0026) The hybrid automobile control system described in claim 4, besides the effects 

mentioned above with respect to claim 3, has the additional the effect of maintaining a certain 

degree of responsiveness and acceleration performance at a high level upon reacceleration while 

restraining power consumption by the second motor when preparatory rotation of the engine is 

driven by the second motor. 

(0027) The hybrid automobile control system described in claim 5, in addition to the effects 

described with respect to claim 1, offers the effect of being able to prevent a loss of efficiency 

upon reacceleration after deceleration. 

(0028) The hybrid automobile control system described in claim 6, in addition to the effects 

described with respect to claim 1, offers the effect of being able to reduce the load with respect 

to the rotational driving of the engine by the second motor, and to be able to increase 

acceleration responsive upon reacceleration. 

(0029) 

(Embodiments on of the Invention) An embodiment of the present invention is explained 

below referring to the drawings. Figure 1 is a drawing for the essential constitution of a hybrid 

automobile in an embodiment of the present invention, and Figure 2 is a diagram training input 

and output of various signals by the controller in an embodiment of the present invention. 

(0030) In Figure 1, the reference numeral 1 represents the first motor (electric motor) use for 

the driving the vehicle arid recovery of energy, and the output shaft of this first motor 1 is linked 

to the axle of the drive wheels 2 via a differential device 9. 

(0031) 3 is the engine, which has an electronic control type throttle valve and fuel injection 

valve. The output shaft ( crankshaft) of the engine 3 is linked with the output shaft of the first 

motor 1 via a torque converter 11 and the input shaft of a continuously variable transmission 10, 

and is able to selectively engage with and disengage from these parts. 

7 
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(0032) 5 is a second motor (electric motor), which drives the ancillary equipment 6 such as 

the air-conditioner and drives the rotation of the engine 3. The output shaft of the second motor 5 

is connected to the output shaft ( crankshaft) of the engine via a reducer. The output shaft of the 

second motor 5 and input shaft of the reducer are linked via a second clutch 7, and can be 

selectively engaged and disengaged. 

(0033) Although omitted from the drawings, this hybrid automobile is provided with an 

engine rotational speed detecting means for detecting the rotational speed to the engine 3, a first 

motor rotational speed detecting means for detecting the rotational speed of the first motor 1, a 

second motor rotational speed detecting means for detecting the rotational speed of the second 

motor 5, a braking state detecting means (brake sensor), which detects whether the brake is on 

(applied) or off (not applied), and an accelerator state detecting means (accelerator sensor), 

which detects the operating state of the accelerator, a first clutch state detecting means, which 

detects whether the first clutch 4 is on (engaged) or off (disengaged), and a second clutch state 

detecting means, which detects whether the second clutch 7 is on (engaged) or off (disengaged). 

(0034) The signals from each of these means are input to a controller 8, which includes a 

command mode deciding means for each part. Specifically, the engine rotational speed Ne 

obtained by the engine rotational speed detecting means, the first motor rotational speed Nma 

detected by the first motor rotational speed detecting means, the second motor rotational speed 

Nmb obtained by the second motor rotational speed detecting means, a brake sensor signal BR 

obtained by the braking state detecting means, an accelerator sensor signal AC obtained by the 

accelerator state detecting means, the vehicle speed VSP obtained by the vehicle speed detecting 

means, a first clutch engagement signal CLl obtained by the first clutch state detecting means, 

and a second clutch engagement signal CL2 obtained by the second clutch state detecting means 

are input to the controller 8. 

(0035) The controller 8, based on these signals and other signals and data, outputs command 

signals to and controls the first clutch 4, second clutch 7, first motor 1, second motor 5 and \ 

engine (throttle valve, fuel injection valve, etc.) 3. Here, to explain the operation of the first \ 
\ 

clutch 4 briefly, upon deceleration of the vehicle since the recovered energy produced by the first ( 1 

motor 1 is increased, when the operator's foot has been removed from the accelerator pedal and 
\ 

) the brake pedal is depressed, the first clutch 4 is disei:igaged, the engine 3 is disengaged from the 

wheels. On the other hand, when the operator's foot has been removed from the brake pedal, 
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since the probability of reacceleration is high, the first clutch 4 is engaged during the period until 

the accelerator pedal is depressed. Specifically, the operation indicated in the flowchart of Figure 

3, explained below, is performed. 

(0036) Figure 3 is a flowchart showing the process performed by the controller in an 

embodiment of the present invention. First, the controller 8 reads the signals from each part 

(each means) (SI). Specifically, it reads the engine rotational speed Ne, the first motor rotational 

speed Nma, the second motor rotational speed Nmb, the brake sensor signal BR, the accelerator 

sensor signal AC, the vehicle speed signal VSP, a first clutch engagement signal CLI and the 

second clutch engagement signal CL2. 

(0037) Next, the output (required toward) a first motor 1 is calculated in accordance with the 

driving state detecting (S2), and output is directed to the first motor 1 (S3). It is next determined 

whether the first clutch engagement signal CLI = OFF (engine is disengaged) (S4), and if the 

first clutch engagement signal CLI = OFF (if YES), then is determined whether the brake sensor 

signal BR= 0 (brake is not applied) (S5). 

(0038) In S5, if the brake sensor signal BR = 0 (if YES), it is determined whether the 

previous (immediately previous) brake sensor signal BRO= 0 (brake not applied) (S6), if the 

brake sensor signal BRO= 1 (if NO), the full flag FMG is made FMG = 1 (S7). Next, control is 

performed so that the TVO (engine 3 throttle opening) is made completely open, a command 

signal MCL2 = 1 is output in order to engage the second clutch 7, and the output shaft of the 

second motor 5 and the output shaft of the engine 3 are engaged (S8). 

(0039) Next, a command signal to generate maximum torque is output to the second motor 5, 

and the rotational speed of the engine 3 is increased (S9), it is determined whether or not the 

accelerator sensor signal AC = 0 ( accelerator not applied) (S 10), and if the accelerator sensor 

signal AC= 1 (accelerator applied) (if NO), a command signal MCLI = 1 is output to engage the 

first clutch 4, and the output shaft of the engine 3 and the output shaft of the drive wheels 2 are 

engaged (Sll). 

(0040) The target engine torque TMe is then calculated by Tme = Tma - TJa based on the 

required vehicle torque TMa and maximum torque TJa of the second motor (S12). Based on this 

target engine torque TMe, the fuel injection amount according to the fuel injector valve and TVO 

(throttle valve opening) are calculated (S 13), and a command signal for the fuel injection amount 

and TVO calculated in S13 is ended, and the autonomous operation of the engine is started (S14). 
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(0041) Next, it is determined whether the TVO is fully open (specified opening) (S15), and if 

the TVO is fully open (if YES), and if it is determined if the engine has not satisfied the required 

torque, and subsequent steps (S 16-S 18) are skipped, and if the TVO is not fully open (is smaller 

than the specified opening) (if NO), the required torque is not satisfied. Therefore a command 

signal MCL2 = 0 is issued to disengaged the second clutch 7, and the engagement of the output 

shaft of the second motor 5 and the output shaft of the engine 3 is released ( disengaged) (S 16). 

Next, a command signal for second motor torque O is issued (Sl 7), and the control flag FMG is 

made O (SI8). 

(0042) In S4, if the first clutch engagement signal CLI ON (engaged) (if NO), it is 

determined whether the control flag FMG = 1 (S20), and if the control flag FMG 1 (if YES) 

the process sequence advances to S5, while if the control flag FMG = 0 (if NO), this process is 

ended. 

(0043) In S5, if the brake sensor signal BR = 1 (applied) (if NO), then it is determined 

whether the control flag FMG = 1 (S21), and if the control flag FMG = 0 (if NO), this process is 

ended. In S21, if the control flag FMG = 1 (if YES), then a command signal MCL for disengaged 

in the second clutch 7 is issued, the engagement of the output shaft of the second motor 5 and the 

output shaft of the engine 3 is released ( disengaged) (S22), a command signal for making the 

second motor torque O is issued (S23), and the motoring of the engine by the second motor 5 is 

stopped. 

(0044) Next it is determined whether the fuel cut flag FFC = 0, i.e., whether or not fuel is 

being supplied (S24 ), and if the fuel cut flag FFC O ( supplied) (if YES), fuel cut flag FFC = 1 

is issued, the feeding of the fuel is halted (S25), the control flag FMG is made O (S26) and the 

process is ended. 

(0045) In S6, if the previous brake sensor signal BRO= 0 (brake not applied)) (if YES), it is 

determined whether the control flag FMG 1 (S27), and if the control flag FMG = 1 (if YES), 

the process advances to S8, while if control flag FMG = 0 (if NO), this process is ended. 

(0046) In SIO, if the accelerator sensor signal AC= 0 (accelerator not applied) (if YES), it is 

determined whether the engine rotational speed Ne has reached a predetermined set value Nidl 

(S28), and if the engine rotational speed Ne has not reached a predetermined set value Nidl (if 

NO), this process is ended, while if the engine rotational speed Ne has reached a predetermined 

set value Nidl (if YES), a command signal is issued such that the second motor rotational speed 

10 
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Nmb = Cb x Nidl, the engine rotational speed Ne is maintained at the specified value Nidl (S29), 

and this process is ended. Cb here is the deceleration ratio between the second motor 5 and 

engine 3. 

(0047) Figure 4 is a diagram showing the relation between operation of different parts in the 

employment of the present invention and changes in torque, rotational speed and the like. In 

order from the top, (a) shows the accelerator opening or accelerator on/off status, (b) the brake 

on/off status, (c) changes in vehicle speed, (d) changes in first motor torque, (e) changes in 

engine torque, (f) changes in engine rotational speed, (g) changes in second motor torque, (h) 

changes in second motor rotational speed, (i) first clutch on/off status, (j) second clutch on/off 

status, and (k) air-conditioner on/off status. The horizontal axis shows time (t). 

(0048) Explained briefly, the accelerator opening is made O (tl of (a)), next the brake is 

switched on (applied) (t2 of (b)), the first clutch 4 is switched off(disengaged) (t2 of(i)), feeding 

of fuel to the engine 3 is halted and the engine rotational speed is reduced (t2 of (f)), and the 

recovery of energy by the first motor 1 is increased (t2 of (d)). 

(0049) From this state, when the brake is switched off (application released), (t3 of (b)), the 

second clutch 7 is switched on (engaged) (t3 of (j)), the second motor 5 motors the engine at 

maximum torque (t3 of (g)), and the engine rotational speed is increased (t3 of (f)). 

(0050) In this state, when the accelerator opening is increased (t4 of (a)), the first clutch 4 is 

switched on (engaged) (t4 of (i)) and the autonomous operation of the engine 3 is started by 

feeding fuel (t4 of (e)), then the second clutch 7 is switched off(disengaged) (see (j)). 

(0051) By this means, the engine 3 starts up quickly, and the vehicle is accelerated by the 

drive force of both the engine 3 and the first motor 1 (see (c)). Since all of the drive force of the 

second motor 5 is used in the preparatory rotation (motoring) of the engine 3, after the brake has 

been switched off (released), for the short interval until autonomous running of the engine is 

started, the operation of the air-conditioner ceases (t3 of (k)). 

(0052) According to this embodiment of the present invention, when the brake has been 

switched from on (applied) to off (released), it is anticipated that the accelerator will be applied, 

the preparatory rotation (motoring) of the engine 3 is performed by the second motor 5, and 

when the accelerator is then applied, fuel is applied to the engine 3 in the engine is able to 

operate autonomously, so that the engine is already being rotated by the second motor 5 when 

11 
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the feeding of fuel is begun and accordingly is able to start quickly, so that reacceleration 

responsiveness is extremely good. 

(0053) Since the vehicle is driven by both the engine 3 and first motor 1 when accelerating, 

acceleration performance is high, it is possible to use a motor having a comparatively small size 

and low output as the first motor 1 while maintaining good acceleration performance, and since 

the battery carried also can be made lightweight and reduced in size, reduction in the size, weight 

and cost of the hybrid automobile as a whole is possible. 

(0054) Further, since the engine 3 is disengaged when the brake is applied, the energy 

consumed in engine braking can be recovered, and by means of this recovery along with the 

weight reduction described above, fuel efficiency can be greatly improved. 

(0055) The embodiment explained above is described in order to facilitate understanding of 

the present invention and is not described in order to restrict the present invention. Accordingly, 

the various elements developed in the embodiment described above include any and all design 

changes or equivalent items within the technical scope of the invention. 

(Brief Explanation of the Drawings) 

Figure 1 is a drawing showing the main constituent parts of a hybrid automobile according to 

an embodiment of the invention. 

Figure 2 is a diagram showing the input and output of various signals of the controller in a 

hybrid automobile according to an embodiment of the present invention. 

Figure 3 is a flowchart showing the process performed by the controller according to an 

embodiment of the present invention. 

Figure 4 is a diagram showing the relation between the operation of various parts and 

changes in torque, rotational speed and the like in an embodiment of the present invention. 

(Explanation of the Reference Numerals) 

1 ... first motor 

2 ... drive wheels 

3 ... engine 

4 ... first clutch 

5 ... second motor 

7 ... second clutch 

8 ... controller 
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Figure 1 

1 : first motor 

5: second motor 

6: ancillary equipment 

Figure 2 

Engine rotational 
s eed Ne 

Accelerator sensor signal AC 
Brake sensor signal BR 
1st clutch disengagement signal CL 1 
2nd clutch disengagement signal CL2 

First motor rotational 
s eed Nma 

Vehicle speed 
VSP 

.------------, 
Controller (vehicle 

running status determining 
means, part command 
mode deciding means) 

8 

13 

2nd motor rotational 
s eed Nmb 

Command 
signal of 
each part 

151 clutch 4 
1-=-~..C..:.C----i 7 

2nd clutch 
1st motor 1 
2nd motor 5 

~--==--=-------1 3 
Engine 
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Figure 3 

START 

S 1: Read each part's signal 

S2: Calculate 1st motor output 

Read engine rpm Ne 

Read 1st motor rpm Nma 
Read 2°0 motor rpm Nmb 
Read brake sensor signal BR 
Read accelerator sensor 
signal AC 

S3: Command 1st motor output S20: FMG = 1? 
S4: CLl = Off? 
S5: BR=O? 
S6: BR= O? S27: FMG = 1? 
S7: FMG = 1 Brake on/off 

Switch discrimination 
S8: Throttle valve full open 
command; 2"d clutch engagement 
command, MCL 2= 1 issued 
S9: 2nd motor maximum torque 
generation command 

S10: AC= O? 

S 11: 1st clutch engagement 
command MCL 1 = 1 issued 
S12: Target engine torque TMe 
= Tma - TJa calculation 

S 13: Fuel injection amount 
TVO calculation 
S14: Fuel injection amount, 
TVO command issued 
Sl5: TVO fully open? 
S16: 2nd clutch disengagement 
command MCL2 = 0 issued 
S 17: 2nd motor torque = 0 
command 
S18: FMG= 0 

S28: Ne~ Nidl? 

S29: 2nd motor rotation 
control Nmb = Cb*Nidl 
command 

END 

14 

Read vehicle speed signal 
VSP 
Read CLl signal 
Read CL2 signal 

S21: SMG = 1 

S22: 2nd clutch 
disengaged command 
MCL2 = 0 issued 
S23: 2nd motor torque = 
0 command 
S24: FFC=O? 

S25: FFC= 1 issued 

S26: FMG=O 
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Figure 4 

(a) Accelerator large 
0 
on 

(b) Brake off 
high 

( c) Vehicle speed 

( d) 1st motor torque 

( e) Engine torque 
high 

(f) Engine rotational speed 

(g) znd engine torque 

(h) znd motor rotational speed 
high 

on 
(i) 1st clutch off 

(j) znd clutch on 
off 

(k) air-conditioner on 
off 

Time 
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engine brake effect can be always kept optimum. 

C -

LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 



BMW1012 
Page 586 of 1654

of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



BMW1012 
Page 587 of 1654

@ B :;,$: 00 ~ t-r iT (JP) 

a??62 - 11 3956 

@lnt.Cl. 4 ffpg~J!ffi:% @~Im f!Efll 621F C 1987) 5 J3 25 B 
F 16 H 11/06 
B 60 K 41/04 

@~ §13 ~ ?-. 

®~ 
@lli 

t,f 

C-6608-31 
8108-30 

lffl JIB60-253730 

U f!B60(1985)11Jil4!3 

~ '71 Uil~iff t!li~Jl l[Z'.;;JIIJ=ffl':JtB 
@/:Jj ~ A B ~ ~ itfiJ~-;:t~tt ~~m1lfl~J1 lrR3i'.mr 211=~ 
®~ ~ A 1rlf± ,g pg flj fi 

B~~tb'.$:~~~tl:P3 

E9f fill l!t 2.J:~~jlf.l-fJ-lk:m~~l;I:, .7- o, t, Jld:l'JI~ 

t. ~RJ10):f:,;ji)i 'JitJ(!ll\'t!'li. ffl1:1f.ilJ.ft.t'M1Pf-t.!tl.: .k-:i "Li'.P!~~ h 

mH.!t ~ .i! at 0) lt!J #II ~ ti .r:, M ~ ff! & f>( • ~ IJ l& -e 1;t ,J, 15 < t.t ~ i.: 1.., t.:. i>< ., 

2 . ~ ff lit ;fl. 0) iai U!l · "C • l£ ~ r IJ /ti. ~ 1;t ;};. ~ < ~ 7-> ~ v 'I':. fl( ., "( • ~J 

t • /ffi f:Hf ill ft c1) lli 1J mg t1) ~ l!!it OJ ~ !:t m IJJ I- )\, 9" fltl 8 ml ~ i!UI; X ~ ~HIii § ~ J. J1 @ ~ ill!. !It "r' ~OHt 

~~m~o~~~l-N9"~1:f:l•ai::; -~t1)-R *~~~~T~~Wffi80J~OO~l-~~OJ~-

ii m ~ ~ m -; o 111 ill ~ tH -¥ • t . 111 iiLI OJ ~ Iii OJ 1m ~ ill a OJ :ttJ no ~ ~ • 
iillir~lli'fo:/Jllill.i~lfPJ:~.!U:, ~l:l:lt!tit~11t J.J:aalll!illUa~lk:m•w:li. 7-a 'lf 1- 1v1l:r.JJ.1;1. 

if -e .qz: 1Q Ill! ~ • li' -; o t \J ~ tf -& i.: • ~ I:: 15 h ,.., ~ OJ i!Ui: ~ f!I: -e tt . ffl a4 1111.i ~ ~ ~ & lo: J: ., ,:: b'i 

•m~~~t-~9~~~,,..,•••*H•~mtt -~n~~M~mM. R~~~u*~<~~i.:~ 
~ 1\1 7 flil JJ ~ t.!t 1:: • 3l: m JJJ 1- 11.t 9 ~ m • ii i.: J: ., r::. tfi ., -r • :1: ~ r '> /ti. i: Ii ,J, 15 < t.t ,.., i.: 1., t.:. n( ., 

-c ~ l±l ~ tL .:?; ~ !U1 !VJ J- .n, !7 c !I< l:ll it!! ~ fi ilZ• J1 !U1 !lb -C , IJIJ f1lJ El M llUUt 3l.. l:t Bil ltlJ El ~ J. ;IJ ffil fil ill l.i >z-

t, .n, 9 ~ ~ ~ ~ C ~?-CM W ~ n ~ • ffl M ~ ~ J- ~.il!~~~i.:~m,~~wm•OJ~oom13l..~2 
)I, 11 t JJo ilK fJf. ~ tl:l -:t- w: i.: J: ., -r ~ lli t: n ~ * ~ OJ .m -aa u OJ ~ ~ ie! ilK II OJ i&tJ tin ~ !l!t. • 

~/Jll.il!&I:: r.:~-11.,,-riaffiic1)ffl3/11ffllt"r'6011"o 3. nr\flOJ!H'llt..:~E!Jl 

~UH! /Jt wl ~ -f- ~ I:: • AA :/,l fll /Jt iii! J';I .:fa fl r.: J: "'.) -c C -< > i1K ~ ..1: OJ ;ltJ ffl iHt 

fiil ttl t: ti tdtUl fl! Ii i.: i!.!i -1 1,, -c fb!J f2ll B r.ll ~ .il! tt J2. * ~ IIJI l;l • 1M tHl: ill ll!l OJ ~J !211 ~ /fl. i.:: 00 -r 7-> ~ OJ 

~-OOEl~Anffil&.il!&~~~~~R~~·~~ ~a~ • 
.f.f.l2c. >rW"t"o.:::1::>S:4l~!::i"clP.H5t~iill/h'J <o> tU!tOJ!tUi 

~I 11HHU. tt * OJ Im tlt ~ ii i:,. OJ l!itJ fill ~ illt c 1.., -C l:t.. ~I ;t. ~ 

-333-



BMW1012 
Page 588 of 1654

IJ( Ji'> !i • .:: d) !!Ult '.!l: .ii£ .flt d) i&IJ #II ~ I/fl /;t • .r1l ill 0) ~ 

reiT'6~hn••~~mv. ~2d)~~al:\!JJna1Jt. 

t ~ 1JO jlR /Jt. t 'a: it. fx v , ~ J1D i)! .fJt 0) 1i iJI 1j, t! v' ~ 

ec~~?1:'t.l.~~•(!)~l:\!~~RJ:~~*~~ 

~iE~i.i!t'a:f~1t,g J:-, i.;: L-t: tJ0)1:'c:VJo. i: 

nr.:J:ryR~mff•g~cm~h#~at..~~E 

tt~tr.t?~t~~.illltffi~*v-c:~~9~@~ 

i!!EtJ1J::ff-"t"-?:i<D1!. Lt.,:.,~i.:-t? t.,p 1-,a;.:: 

tg(AffQ.ff74-9:.,~~fflGi:t~1!~ 

g. 

(nJ~~~M~vJ:,t;aM~• 
V iT' V • J: ~c '1.) J: ., t,dU!t 0) l!Ui lit • ~ 11) fj!J m 

. l!i 1M kt • tt. ~ ~ ti! :IJ!I ill Ii t • }Jo i!. /Jt. t 'a:' tt. J'1 

"t ;,:; J: -5 i.: ~ JD. t: ti -c a,, 'l;i tt 1/J , .!:t fx ~ tit 1JrI • /Jt 

(1) ~ - !! tJS s * t r.t ? -c • 7' - ~ (I) f\; ,a &. l} !tl II 

n' i1ii rr,1 1! ~ lllt tr.J -e t.1. .,, t 11, -, llll lffl I.!. tJ~ !> ~ • , r.t 

t, ~ • #i *" fil fjf (/) 9ii t:,. Q a! q t,t I& ii r.: ti t,\ -c ill ;e 

t.ti!f;;;tl:/!!!:S:-t!Jo J:-, i.:-;-o t;!I/JI.: kt. ellltJ> < rR 

~v~#iMA/Jt.~tc~~~*•~&~~•v. 

•r.:•~tano•m•~~I-N~~~~-;o• 

JJ! it!! • ti' • ~ I& Ill I- JI, ~ iii! w. .if=. 8: t. . ~ !1,1! l)J I- JI, 

PttW~&CJ:?-C~llisna•~~~NP't• 

mtt11•tt•~~~I-NP'~•¥~~J:?-Cffl~a 

na••·~~I-NP'thn~Jlf~W.lf=.~CJ:?-C 

awan~•~d)•~~&tc~~~-c~~d)Ui 

t1 f4 f1f >c ilil W -r o fU4 Pi JJUI. ~ ¥ ~ t . Ui a.at. flt Jlf 

MW*~f.:J:?-CffiWt:n~~Mfil/Jt.c~~~-c 

~mffi~~~~x~"~~~A~@N.il!&>c~• 

-r o ~ jll! 11 .f,j- l.k: ~ ¥ m t . :/i 1., -c 1,, 6 • 

{,jt)ffffl 

~MAocm~•~i.:~?-r:~•anr.:~~~& 

~-: . m IIT,l i.: .. ff V -c ~\ ;:, m mi d) MM flj JJt i.: u f{j l,. 

-C t,, 9 • '"f t,t t, 15 , ~ ~ I)] I- Jv 9 ~ l±l :f- t.lt I.: J: -:, 

-c~m~no~.t».!JJJ r 1v? t. s14J!!ull;iidf,.1Hf.!lli 

~t-N?m••f&i.:J:?-cffl~t:n~•••m~ 

1- )v 9 l!. 0) t! . -r t~ n ~ ~ m 1- Jv P c x ~;j; ;:r- .1a 1-

Jl, :1) ~@r;I v. ;;: n I! tJljillj0)%r,;i<T.lJJ1Jill!./Jt Ci£ 

Ii« r.: 1;1: • .:: 0) Jm ;m JJt ~ rn Q ~ lb <1) 1- Jv 7 > t (I) .tl 

1i,~,tl'i:HfllJJ1:1J{i'!il}(lc!n~.;;::, t,-C$.lb0nr.: 

!lrw,eu f:i2-11J956 ( 2) 
.::ni.:u~v-C$~&~~0vl-NOOmi.:J:?-C 

~~~hg~am~m~~~~-raA&Mary. 

w&d)J:~~m~fi~,t::11Jr.:~~*Qr-~~ 

,.0~t-rQ, i:OJJ::>"'r-?>«"fn£.,or.:11Ji.: 

~&~M~/Jt~ti.:a~r.:RRX~tt~:S:-fi?-C 

tt~t.di'l~~~i"?>dZi~tJiJ; ry. ~7'.r.t1t1H:t!J 

!J!t-rQ, ir:: . .:(f)J:'.')t.:M!;;tt.t~f'~:l'"aa.-3i'. 

m~~~f.:&~T9~1bl.:3fid)9SC;;t~~~ 

ti? ~ ii 'i." &, ~ t i" a; • * ~ BJl Ii . ;;: OJ J: ? t.t t!.1 iJJ 

~'a'Mik:"f9;;:t~B~tv-c~a. 

< =- > rJ1 211 t1. :ia: m ~ -r Q ~ lb '1.> ¥ ·m 
*~qlH1. _:r.::,,:;i:.r0Jt1~H''-:$1IJ1 ?tt~1.: 

J: ? -c .ii! fi $ (!) .I& .i.lt '7J ~ M ffl Llt ~ • l:li v . .::: ti I.: 

JG,v-C~i!ffi%~lk:,i!"fg.:. l!. i.::J: ~ • ...1:Bc.raH!l 

.<!!. :a- M ~ -r a; • -r t.t b t, • * ~ l9J 1.: J: o 1!U.BO! 

ra °' ft!J m ~ ta Ii • l!'! ~ ~ ill a d) m n \llll 0) ~ m d) ~ 

~~~t-N9~~w-r~~m~rN9~m•m 
t . .!llfiii©jefii)!!l>c~WT a; lllilUt1:l:l¥f& t. 

•~d)•ll!;ld)~~&e~w-ra;~~-~w~~ 

t. ~t:e&n~llf.i!i!':!¥t!!.Jl!!>a-.mfi-rg t vt::.f.l 

MM~/Jt.C~v~~&K~-~'a"~OOTQ.::tc 

.l: ? • lf '} ~ I.: s;c; v -C &, Jl\.t,dl! JJJ I- Jv ? ~ f!f ?, J: 

?CT7->.::tti<-e!, lf;,t"fryJ&d)~i!'Cl;l:~f.ll: 

Q.:r.::,9~7~-~Mm>cffl~~jCi"6.::tffi 

1'.'l!!,. ~U.l:f. ft'J!Jld)ifHtr.:~. i'il!4'.~tit.: 

fflM~&ffii:.~~a~~a~e;1.::~1.:~~Ta. 

i r.1 • 1' 9 I& OJ 1; ~ i.: 1;1:. l'in ~ ~ ti t.: M S.4 fl1 fl!'. :lfi 

* ! 1,, 1-1 ~ :ir: ;i_ 1t * an r..: tt ~ -r 7., • 

(-".) ~.Iii~ 

if. 2 ~ i.: l!!Hlt ~ ii. ~ 11) ill :1J fi; it ft IR ia- m :t • .:: 

o:i 1.111! ~ ji: .i:IU!Ui 7 111 - I" -fJ ., 7 1J ~ (I 1 2 • llif flt 

jj!lp)!f.i~HJ 1 5. V .r{JI.J I- :i.tJ!!!ffl~il(ft"' 2 9. 

12!1JJ~~5 6W'i;-:/fl,'(;t;ry, 7:,.-:L-JvfJ"J 1-

Si~ 1 1 f't3"0J.:r.:., !):., IO QJlfl:/Hlfl l O aO)!§J 

&:a-ffi•OJRa~&ry@G~~'t'llin~ss&~ 

68C(i:i!T.::i.::tfi1!~.::i. t,1:1:!, 7.1-ilv 

tJ "' 1- ~ ;~ 1 1 1;1: , PJr ~ OJ ifil 'Pi u: .'ffJ. • ·r '" u ~ ;,. 
Cl "/ I- JI, !JI ~ l!ll 't' i :, :.? ::, l1il ~ .ill[ Ill: ( X l:t 111 ill ) 

I)< /fr l'ir !{{ J:). J: QJ IM {'; I..: , ~ N Q) (it ta 'a" f1 1!:. T !> .: 

ttJ{"e~7->~ltii't'6?7->. ;;:QJ~~:!!!illi./l!Ht. 

-334-



BMW1012 
Page 589 of 1654

:7Jv-rtJ, :19 ::,p< L 2 <a, :7 7, 7"idl~ 

1 2 a, ,r.:.,7-( :,-.-.;.7- l 2 b. :9-t:'::, 7::; 

;- 1 2 C 4/j: '!:° :{f \., -C I,\ g ) , @ fi ,fi!II 1 3 , 9.IJ. !VJ !l\k 

1 4, lliTfJ!jjtljJ!fl/l!lY+ 1 5. !r,l!J}J 7'- •J 1 6 ( @I 

m P'l -r "' 1& 1 a . !Ill. JJJ 7' - 'J :.1 \/ ::; 11 'iil 2 o < ~ 

2 0 a , ~ 2 0 b J , iif •JJ P3 "t \,\ ffi: 2 2 , ;tJ. ~ 2 

21dft,,1:,r..:-?.>. ;n~m.11J.ll!lm11 <"'t:.-:\"7 

19, t'.'.::.,t::;~721. t'.'=--.::t:.-.:¥723, 

ic.::.;t::,"'"' 1J 7 2 s.-< ':/?-;-J"v.:¥7 2 7'<¥ 

ii>':>~~). V.-<Jvl-24, ttlh7'-'}26 (~ 

~ f.l -r 1,, lti 3 0 , ~ IJJ 7 - 1) V 1] ::; !I ~ 3 2 . iiJ 

!lb R -r 1,, I& 3 4 W !J• i:, JI. ?. ) , tit !fJJ 4" 2 B 

IJJ/i!Ull:1:1..,1-40. Jl!lll:¥746, 7-fr:i:¥ 

74B. llilllfl:1v-:\'50. Y-<r-;;11ts2. 

t:".=.,t:.,,¥7 5 4. 7 7-{-j-Jt,:¥74 4. 

t:".::.::t':/:¥7sa. t'.'.::.,t:.,:¥7so. o1J-< r 
:¥762. "t-<tt:¥764. mn•sa. lli:1J411k 

a a ,, ~ .,,_ 1:, m 11. 'e n -c i.,, .s t,t • .: n ? r.: -::i t,, -c 

O)~ilffir,d~EIJH;l:~l&"f'.:>. t,.:~. i~llJl'i"ffil!Jl.,j;:; 

ro~O)mfl.r.:?~~~.lli~AolliUC~,?,MU 

,lf-J.134a-e, 7,7'-Jt,136, 7::,}" 

136a-b, i!IIA138, -:;/jJfll:t•J7"' 

;!.139, 1!1J2!t40, illlia142, -:tJ[fij 

::t ') 7 .f ;r.. 1 4 3 , # 'A 1 4 6 

1 4 6 a - g ;x. 7' - /t, 

l 48a"-e. A'J-:11 50. J.7"'];, 

~ 1 s 2 • ;r.. :1 •J ::, ~ 1 s 4 . "jljl a: Jlll .t,t t s a . 

i!lli/fl64, iJlli&165, ;t')?.f;r..166. ::t 

•J7-tJ'.170, #t-.172, >tl-J.172a

e, ;7..7'-Jt,I 7 4, 7::., r 174 a-c . .J..7' 
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-!t:t"t-3 0 3, V7 t,l#::.iVe ;.,.;t,.,f •1'r 

304, ::!1-t:':.,(IDfi;.i!/Jf-t?:.,~-306, ~:., 
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7> ~ I,, t! .lit il! V s :Ii- ~ ~ i" ?, • ~ 1,, "(' , (liJ f.l I.: .7,, 

'T 'I "J' 8 0 6 "(' T H , t· L, -r Jj!. ft 11) )II - 'f- :., J: ? 
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ill! tf f'.,lj ell l, t,t lt' (J) "!:' , Ml. UJ~ 'i' !.fi 1/i -r -c • t,1: ~ , .:; 

-336-



BMW1012 
Page 591 of 1654

q;,70-f-'l'-r't'.A:r-,::1s o 4. go sq;, 

T H • Ii ,J, ~ t.t ;:;.. o , r. . 111 flll IJt. t.: ffl ~ 't Q /W Ji! (it 
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r.:: ;!Ji ? 1,, "'C ~ il! lt t,f ~J f1IJ 'l!; ti. o , ~ iJ! I'\ ? - :., A 

~:I: , m l O ~ I,:: 7?, 1" J: ? I.: :J.. C1 ., r )!, IIA IJl. lo.:. M I(;. 

-r 7.. e1 f.111 "'' mi ;r_ :., ~ 'Y < ).. n > !ID ~ ill /JI'. tJ( .!f. .ii. 6 
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,?, • 

( rg 3 ~/ffi !Iii) 

m14-1s~r.::*ft~(J)~J~R~~ffeT. 
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SPECIFICATION 

1. Title of the Invention 

Control Device for Continuously Variable Transmission 

2. Claims 

[Omitted] 

3. Detailed Description of the Invention 

(A) Industrial Field of Application 

The present invention relates to a control device for a continuous variable transmission. 

(B) Prior Art 

The invention disclosed in JP A Sho 58-180864 can be cited as a representative example of a 

control device for continuously variable transmissions used heretofore. This control device for 

continuously variable transmissions calculates the actual acceleration from changes in the 

vehicle speed, compares a specified comparison standard acceleration and the actual 

acceleration, and if the actual acceleration is smaller, orders a corrected shift ratio that is greater 

than the standard shift ratio when the actual acceleration is not smaller. By this means, when the 

vehicle is in a driving state where the drive torque is insufficient, such as when climbing a slope, 

by increasing the shift ratio the engine rotational speed can be increased, so that a good driving 

sensation can be obtained without selecting in the L range. 

(C) Problems the Invention Is to Solve 

Nevertheless, since such prior control devices for continuously variable transmissions are 

constituted so as to compare a comparison standard acceleration and the actual acceleration, 

there is a problem that the comparison standard acceleration data expands, making preparation 

and processing of the data difficult and impractical. More specifically, in order to obtain the 

optimal driving state on roads having various angles of inclination, it is necessary to set the 

standard comparison acceleration for each of many finely divided angles of inclination and to set 

the shift command signal that is determined by the vehicle speed and throttle opening so as to 

correspond therewith, and an extremely large amount of data is necessary in order to perform 

control with good precision. In order to create such data, the optimal value must be determined 
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by actual testing and calculation of the slope, requiring extensive labor. The object of the present 

invention is to solve such problems. 

(D) Means Used to Solve the Problems 

The present invention solves the aforementioned problems by calculating the slope of 

inclined roads while driving by means of calculation from engine . performance data and 

determines a shifting signal in accordance therewith. Specifically, the continuously variable 

transmission control device according to the present invention comprises an actual drive torque 

detecting means, which detects the actual drive torque generated on the output side of the 

variable transmission, a vehicle speed detecting means, which detects the traveling speed of the 

vehicle, an acceleration detecting means, which detects the actual acceleration of the vehicle, a 

flatland traveling required drive torque calculating means, which calculates the flatland drive 

torque required when traveling on a flat surface at the detected vehicle speed, a slope calculating 

means, which calculates the slope of the road based on the actual drive torque detected by the 

actual drive torque detector, the flatlan,d drive torque calculated by the flatland traveling required 

drive torque calculating means, and the actual acceleration of the vehicle detected by the 

acceleration detecting means, and a shift signal deciding means, which decides the shift ratio to 

be controlled or input rotational speed to be controlled based on the slope calculated by the slope 

calculating means. 

(E) Operation 

The slope calculated by the slope calculating means corresponds to the slope of the road on 

which the vehicle is actually traveling. In other words, the difference between the actual drive 

torque detected by the actual drive torque detecting means and the flatland drive torque 

calculated by the flatland traveling required drive torque calculating means, i.e., the torque 

margin (or insufficient torque), is calculated and the slope is calculated from the difference 

between this and the actual acceleration of the vehicle (more precisely, the torque obtained from 

this acceleration). By controlling the shift pattern in accordance with the slope thus obtained, it is 

possible to obtain the required drive torque in accordance with the uphill slope, and in the case of 

a downhill slope to obtain an appropriate engine-brake effect. For example, in the case of an 

uphill slope, the shift ratio is set at a larger value as the calculated slope increases. In the case of 

a downhill slope, the shift ratio is set at a larger value as the calculated slope increases. 

(F) Working Examples 

3 
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Figure 2 shows a power transfer mechanism of a continuously variable transmission. This 

continuously variable transmission comprises a fluid coupling 12, a forward and reverse 

switching mechanism 15, a V-belt type continuously variable transmission 29, a differential 

apparatus 56, and the like. The rotation of an output shaft I Oa of the engine 10, which is 

equipped with a fuel cut device 11, can be transferred to output shafts 66 and 68 at a specified 

shift ratio and rotational direction. The fuel cut device 11 is an apparatus for preventing the 

feeding of fuel in specified driving status, i.e., when the engine rotational speed ( or vehicle 

speed) exceeds a specified value and the throttle is completely closed. This continuously variable 

transmission comprises a fluid coupling 12 (having a lockup oil chamber 12a, a pump impeller 

12b, a turbine runner 12c, etc.), rotary shaft 13, drive shaft 14, forward/reverse switching 

mechanism 15, drive pulley 16 (comprising a fixed conical plate 18, drive pulley cylinder 

chambers 20 ( chambers 20a and 20b ), a movable conical plate 22, a channel 22a, etc.), a 

planetary gear mechanism 17 (comprising a sun gear 19, pinion gear 21, pinion gear 23, pinion 

carrier 25, internal gear 27, etc.), a V-belt 24, a slave pulley 26 (comprising a fixed conical plate 

30, slave pulley cylinder chamber 32, movable conical plate 34, etc.), a slave shaft 28, a forward 

clutch 40, a drive gear 46, and idle gear 48, a reverse brake 50, and idle shaft 52, a pinion gear 

54, a final gear 44, a pinion gear 58, a pinion gear 60, a side gear 62, a side gear 64, an output 

shaft 66, an output shaft 68, and other parts, but detailed explanation thereof is omitted. The 

constitution of these parts of which discussion is omitted here is described in Japanese Patent 

Application Sho 59-226706, which was filed by the present inventor. 

Figure 3 shows a hydraulic control apparatus of the continuously variable transmission. This 

hydraulic control apparatus comprises an oil pump 101, line pressure adjustment valve 102, 

manual valve 104, shift control valve 106, adjustment pressure switching valve 108, shifting 

motor (step motor) 110, shifting operation mechanism 112, while valve 114, fixed pressure 

adjustment valve 116, solenoid 118, coupling pressure adjustment valve 120, lockup control 

valve 122, and the like. These are interconnected as shown in figure and are also connected with 

the clutch 40, reverse brake 50, fluid coupling 12, lockup oil chamber 12a, drive pulley cylinder 

chamber 20, and slave pulley cylinder chamber 32, as shown in figure. The detailed explanation 

of these valves and the like is omitted. The parts of which discussion is omitted here are 

described in the aforementioned Japanese Patent Application Sho 59-226706. The reference 

numerals in Figure 3 refer to the following members: pinion gear 11 Oa, tank 130, strainer 131, 
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oil passage 132, relief valve 133, valve hole 134, ports 134a-e, spool 136, lands 136a-b, oil 

passage 138, one-way orifice 139, oil passage 140, oil passage 142, one-way orifice 143, valve 

hole 146, ports 146a-g, spool 148, lands 148a-e, sleeve 150, spring 152, spring 154, pressure 

member 158, oil passage 164, oil passage 165, orifice 166, orifice 170, valve hole 172, ports 

172a-e, spool 174, lands 174a-c, spring 175, oil passage 176, orifice 177, lever 178, oil passage 

179, pin 181, rod 182, lands 182a-b, rack 182c, pin 183, pin 185, valve hole 186, ports 186a-d, 

oil passage 188, oil passage 189, oil passage 190, valve hole 192, ports 192a-g, spool 194, lands 

194a-e, negative pressure diaphragm 198, orifice 199, orifice 202, orifice 203, valve hole 204, 

ports 204a-e, spool 206, lands 206a-b, spring 208, oil passage 209, filter 211, orifice 216, port 

222, solenoid 224, plunger 224a, spring 225, valve hole 230, ports 230a-e, spool 332, lands 

332a-b, spring 234, oil passage 235, orifice 236, valve hole 240, ports 240a-b, spool 242, lands 

242a-e, oil passage 243, oil passage 245, orifice 246, orifice 247, orifice 248, orifice 249, choke 

type throttle valve 252, pressure keeping valve 253, oil passage 254, cooler 256, cooler pressure 

keeping valve 258, orifice 259 and changeover detecting switch 278. 

Figure 4 shows a shift controller 300, which controls the operation of the step motor 110 and 

solenoid 224. The shift controller 300 includes an input interface 311, a standard pulse generator 

312, a CPU (central processing unit) 313, a ROM (read-only memory) 314, a RAM (random 

access memory) 315 and an output interface 316, and these are linked by means of an address 

bus 319 and data bus 320. In this shift controller 300, from an engine rotational speed sensor 

301, vehicle speed sensor 302, throttle opening sensor 303, shift position switch 304, turbine 

rotational speed sensor 305, engine cooling water temperature sensor 306, brake sensor 307 and 

changeover detecting switch 298 are input via direct or waveform fabricators 308, 309 and 322 

and an AD converter 310, pass through an amplifier 317 and lines 317a-d, and are output to the 

step motor 110 or to the solenoid 224. Detailed description of these matters is omitted here, but a 

detailed description of the parts explanation of which has been omitted may be found in the 

aforementioned Japanese Patent Application Sho 59-226706. 

The content of the control process performed by the shift controller 300 is shown in Figures 5 

through 8. The complete conclusive control process of the clutch and the lockup control process 

of the fluid coupling 12 by means that the solenoid 224 is likewise described in the 

aforementioned Japanese Patent Application Sho 59-226706, and is omitted here. 
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Figures 6 through 8 illustrate the step motor control routine. In step 602, if the actual vehicle 

speed Vs is greater than a specified small value Vo, then the routine advances to step 624, it is 

determined whether the shift position is in the D range, and if it is in the D range, the routine 

advances to step 802. In step 802, the value of Vso, in the immediately preceding routine from 

the present routine is set as the value of the Vs1, and next, in step 804, the vehicle speed Vs 

which has been read in the current routine is set as Vso. Next, similarly in step 806, the value 

TH0 in the routine immediately previous to the current routine is set as TH1, and in the following 

step 808, TH in the present routine is set as TH0. Next, it is determined whether Vs0 is larger than 

Vs1 (step 810), and if Vso ~ Vs1, then the value of !)..Vis set at O (step 812), and the routine 

advances to step 816. IfVso < Vs1, then the value of !)..Vis set at the value of Vs0 - Vs1 (step 

814), and the routine advances to step 816. l::,.V represents the change in the vehicle speed i.e., the 

value of acceleration. In step 816, based on the values of the engine rotational speed NE and the 

throttle opening TH1, the torque value Tr is obtained by interpolation from previously stored data 

on engine performance. Next, in step 818, the drive torque Tf is calculated based on the vehicle 

speed Vs. The flatland drive torque is set as the drive torque at traveling on a flat surface at the 

vehicle speed Vs, but this value can also be obtained from the running performance data by 

interpolation. Next, in step 820, the value of C1 (C2 x i x Tr - I::,. V x C3 - Tf) is calculated as the 

value of the slope S. Next, in step 822, it is determined whether the throttle is completely closed, 

and if it is not completely closed, a shift pattern A is determined in accordance with the value of 

the slope S (step 824), and if the throttle is completely closed, a shift pattern B is determined in 

accordance with the value of the slope S (step 826). Shift pattern retrieval is next performed (step 

828), and the procedure then advances to step 902. As shift patterns A and B, for example, Ao-As 

and Bo-Bs can be set in accordance with the slope S, is shown in Figure 9. The engine rotational 

speed and throttle opening are correlated, as shown in Figure 10. Additionally, the shift pattern B 

is correlated as shown in Figure 11 with the engine rotational speed. 

If it is determined in step 624 described above that the shift position is not in D range, then in 

step 639, if it is determined that the position is in the L range, retrieval ofL range shift pattern is 

performed, and if the position is determined to be in the R range, then R range shift patterns are 

retrieved (step 640). The routine then advances from the above-described step 828, step 628 and 

step 640 to step 902, but the contents of step 902 and subsequent steps are described in Japanese 

Patent Application Sho 60-42881 and are not directly relevant to the present invention, so 
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explanation thereof is omitted. In this flowchart, TH2 of steps 604 and 906 is a specified value 

corresponding to a small throttle opening, and V 1 in step 908 is a specified value corresponding 

to a low vehicle speed. Description of the control process when proceeding from step 602 to step 

604 is omitted for similar reasons. 

Ultimately, following operation is effected by the control procedure from step 822 to step 

828. The actual torque Tr of the engine is calculated from the engine rotational speed NE and the 

throttle opening TH1, and the flatland drive torque Tf required in the case of driving on a flat 

road at the vehicle speed at that point in time is calculated (steps 816 and 818). Next, the slope S 

is calculated by computation of C1 (C2 x i x Tr - /j. V x C3 - Tf). Based on this slope S, if the 

throttle is open, then pattern A is selected in the shift ratio is adjusted based on this shift pattern. 

The shift pattern A provides a target control engine (input) rotational speed corresponding to the 

throttle opening, as shown in Figure 10, and by selecting Ao-As in accordance with this slope S, 

setting can be performed so that nearly the same acceleration is obtained at the same throttle 

opening irrespective of the slope. If the throttle is completely closed, then the shift pattern B is 

selected, and shift control is performed based thereon. The shift pattern B provides a target 

control engine (input) rotational speed in accordance with the vehicle speed and by selecting Bo

Bs in accordance, the vehicle speed can be fixed, i.e., can be set in advance so that acceleration is 

roughly 0, irrespective of the slope. Thus, in this working example multiple types of shift 

patterns can be prepared on both the acceleration and coasting sides, and the patterns can be 

switched in accordance with the calculated slope S. In order to prevent the occurrence of hunting 

in the pattern selection, hysteresis is provided between the values of the slope S used in pattern 

switching. 

(Working Example 2) 

Working Example 2 of the present invention is shown in Figure 12. In this second working 

example, the steps 816 through 820 shown in Figure 6 in Working Example 1 are changed to 

steps 817 and 819. Described specifically, in step 817 NE x Tr is retrieved corresponding to the 

throttle opening TH. In other words, a pattern similar to that shown in Figure 13 is prepared in 

advance and NE x Tr is retrieved based on this pattern. Next, in step 819, C1 (C2 x NE x TrNs -

t:,. V x C3 - Ts) is set as the slope S. By this means, a similar action can be obtained as that 

described in Working Example 1 above. Here, only pattern Ao and pattern As are set as the shift 
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pattern A, and intermediate patterns can be obtained by interpolation in accordance with the 

value of the slope S. The same is true with respect to the shift pattern B. 

(Working Example 3) 

Working Example 3 of the present invention is shown in Figures 14 through 16. This third 

working example differs from Working Example 1 merely in the fact that steps 840 and 842 are 

inserted between step 816 and step 818 and steps 822 through 828 are replaced by steps 850 

through 888. This third working example performs a nearly similar operation to that of Working 

Example 1 only with respect to uphill slopes. Specifically, if the value of the slope S is greater 

than a standard value So, then a sufficient drive torque is obtained by selecting a power pattern in 

which a large shift ratio is set, and if the slope S is smaller than So, an economy pattern is 

selected in which the shift ratio is set so as to be small. This is in order to facilitate selection of a 

power pattern when the drive torque is insufficient. Steps 682 and 684 are so that a power pattern 

will be selected for preventing a misjudgment when the condition of S > So has continued for 

more than a specified length of time. In addition, steps 870 through 882 are performed in order to 

maintain a power pattern when depression of the accelerator pedal has been resumed for a short 

period of time during driving in a power pattern, and TH3 in step 872 and V 2 in step 876 are set 

values corresponding to the low opening and low vehicle speed (greater than TH2 and V 0). 

(G) Effects of the Invention 

As explained above, by means of the present invention, since the value corresponding to the 

slope of the road on which the vehicle is driving is calculated and the shift pattern is 

automatically changed in accordance with this value, the accelerating power on uphill slopes and 

the engine brake effect on downhill slopes can always be controlled to optimal conditions. In 

addition, since the accelerating force and engine brake effect likewise change when the loaded 

vehicle weight changes, drivability is greatly improved. Moreover, since data that is stored in the 

memory device need only be data concerning the engine performance, the data input operation is 

greatly simplified. 

4. Brief Explanation of the Drawings. 

Figure 1 is a diagram showing the relationship between the constituent elements of the 

present invention, Figure 2 is a schematic drawing of a day continuously variable transmission, 

Figure 3 is a diagram showing the hydraulic control apparatus therein, Figure 4 is a diagram 
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showing a shift controller, Figures 5, 6, 7 and 8 are diagrams showing control routines, Figure 9 

is a diagram showing the setting of a shift pattern corresponding to slope, Figure 10 is a diagram 

showing shift pattern A, Figure 11 is a diagram showing shift pattern B, Figure 12 is a diagram 

showing Working Example 2 of the present invention, Figure 13 is a diagram showing the 

relationship of NE x Tr to the throttle opening, and Figures 14, 15 and 16 are diagrams showing 

a control routine in Working Example 3 of the present invention. 

Applicant: Nissan Motor Co. Ltd. 

Agent: Noriyuki Miyauchi, Patent Attorney 
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Figure 1 

Actual drive torque detecting means 

Vehicle speed detecting means 

Slope calculating means 

Flatland traveling required drive torque calculating means 

Acceleration detecting means 

Shift signal determining means 

Figure 3 

50: reverse brake 

40: forward clutch 

12a: lockup oil chamber. 

12: fluid coupling 

32: slave pulley cylinder chamber 

20: drive pulley cylinder chambers 

lubrication 

lubrication 

Continuously variable transmission 
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Figure 4 

301: engine rotational speed sensor 

302: vehicle speed sensor 

303: throttle opening sensor 

304: shift position switch 

305: turbine rotational speed sensor 

306: engine cooling water temperature sensor 

307: brake sensor 

298: changeover detecting switch 

308, 309 and 322: waveform fabricators 

310: AD converter 

311 : input interface 

312: standard pulse generator 

313: central processing unit (CPU) 

314: read-only memory (ROM) 

315: random access memory (RAM) 

316: output interface 

319: address bus 319 

320: data bus 320 

317: amplifier 

110: step motor 

224: solenoid 
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Figure 5 

START 
502: read shift position 
504: D. L. R? 
506: duty ratio ~0% 
508: read throttle opening TH 
510: read vehicle speed VS 
512: read engine rotational speed NE 
514: read turbine rotational speed Nt 
516:No=NE-NT 
518: retrieve V oN and V oFF 
520: LUF set? Yes 

No 
522: Vs> VON? No 
Yes 
524e ND-Nm1 
526: retrieve gain 0 1 
528: No< No? No 
Yes 
530: duty ratio ~duty ratio+ a 
532: duty ratio< 100%? No 
Yes 
534: duty ratio ~100% 
536: set flag LUF 
538: duty ratio ~f (e, 0 1) 

540: duty ratio ~% 
542: clear flag LUF 
544: Vs< VoFF? No 

Yes 
546: duty ratio ~100% 
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Figure 6 

602: Vs< Vo? Yes 
No 

624: D? 
No Yes 
639: L? Yes 
No 
628: retrieve L range shift pattern 
640: retrieve R range shift pattern 
802: Vs1 ~Vso 
804: Vso ~Vs 
806: TH1 ~THo 
808: THo ~TH 
810: Vso > Vs1? No 

Yes 
812: 11V ~O 
814: 11V ~so- Vs1 
816: Tr ~(NE, Tm) 
818: Tf ~(Vs) 
820: S ~C1 (C2 x i x Tr - 11 V x C3 - Tf) 
822: throttle fully open? 
No Yes 
824: shift pattern A ~S) 
826: shift pattern B ~S) 
828: retrieve shift pattern 
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Figure 7 

604: TH <TH2 
Yes No 
606: duty ratio ~% 
608: Po ~P1 
902: brake on? No 

Yes 
904: B flag set 
906: TH::; TH2? 
No Yes 
908: Vs::; V1? 
No Yes 
910: T ~To 
912: T = O? Yes 

No 
914: T ~T-1 
916: T = O? Yes 

No 
918: clear B flag 
920: B flag set? 
Yes No 
922: retrieve a 
924: PD ~PD + a 
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Figure 8 
610: changeover detecting switch on? 
No Yes 
612: e=No-Nm2 
614: retrieve gain G2 
616: duty ratio ~f ( e, G2) 
618: PA ~o 
620: move step motor drive signal in downshift direction 
622: p A ~p A-1 

630: PA~ Po? 
632: move step motor drive signal in upshift direction 
634: PA ~PA+l 
636: step motor drive signal output 
638: solenoid drive signal output 

return 

Figure 9 

[See original for graph] 
Slope 

Figure 10 
[ vertical axis] throttle opening 
[horizontal axis] engine rotational speed 

Figure 11 
[ vertical axis] engine rotational speed 
[horizontal axis] vehicle speed 

Figure 13 
[ vertical axis] throttle opening 
[horizontal axis] NE x TR 

15 



BMW1012 
Page 614 of 1654

Figure 12 
602: Vs< Vo? Yes 

No 
624: D? 
No Yes 
639: L? Yes 
No 
628: retrieve L range shift pattern 
640: retrieve R range shift pattern 
802: Vs1 ~Vso 
804: Vso ~Vs 
806: TH1 ~THo 
808: THo ~TH 
810: Vso > Vs1? No 

Yes 
812: 11V ~O 
814: 11V ~so- Vs1 
817: Tr ~(TH) 
819: S ~C1 (C2 xix TrNs - /1V x C3 -Tf) 
822: throttle fully open? 
No Yes 
824: shift pattern A «s) 
826: shift pattern B «s) 
828: retrieve shift pattern 

16 
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Figure 14 

602: Vs< Vo? Yes 
No 

624: D? 
No Yes 
639: L? Yes 
No 
628: retrieve L range shift pattern 
640: retrieve R range shift pattern 
802: Vs1 ~Vso 
804: Vso ~Vs 
806: TH1 ~THo 
808: THo ~TH 
810: Vso > Vs1? No 

Yes 
812: tiV ~O 
814: tiV fVso- Vs1 
816: Tr ~(NE, THI) 
840: Calculate torque loss Tro 
842: Tr ~Tr-Tro 
818: Tf ~(Vs) 
820: S ~C1 (C2 x i x Tr - ti V x C3 - Tt) 

Figure 15 
850: power flag set? Yes 

No 
852: economy range? Yes 

No 
854: TH< TH2? Yes 

No 
856: Vs< V1? Yes 

No 
858: So ~(Vs, TH) 
860: S > So? No 

Yes 
862: COUNT ~OUNT+l 
864: COUNT >Co? No 

Yes 
866: COUNT~ 
868: set power flag 

17 
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Figure 16 

870: power flag set? No 
Yes 

872: TH< TH3? No 
Yes 

874: T1 ~T1 -1 
876: Vs< V2? 
Yes No 
878: T1 + O? No 

Yes 
880: clear power flag 
882: T1 < Tio 
884: power flag set? No 

Yes 
886: retrieve power pattern 
888: retrieve economy pattern 

18 
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7 O).lJZ-·T ~ t,)~? l::t.r.Q. 
too o 7] -'E-:.1.", :.:i Gt.::77;.,:\=,::.,:7'J-.Jv:70)M 

tt~-8-:bitt. NM!lilJfl;¥~.:c.;.,::;;.,~~QmJtO)@JGR 
~~Gt. @JGO)ft~J:.~O)~clbO)ffltt::t.7Am~••-t 
,o *"l"f!&tJj;•!lilJ~l::W:5 itm:¢t~ t;t.r,t,)~ 51::-t Q:. c 40 

T. r-Jv:7amO)l::'.-:7•er1-ft • .:i::-::9::;;c.*v
::9~~~,o:77;.,~;.,!f t-~:7'ci::DMTQttffi~~•a 
tttv)Q. 
(0008] 
(~~~-~G~5tT~~ml G~G~~;.a•O) 

ttffi~ • .:c.;.,9/0)~ReH-t~~~~T~<.ffiM~ 
••e~HcG.•m*T~~*~•<O)M~T~@~ 
~·~~Qc.AG.tl~.@:;IJ, ~ffO)ttffi~t. J:.E 
!7 :1 /~;.,!f t-Jv?O)Mtt1::f~5r,,,~.~:¢ti1;-Q. -tt.r.v 

em@. ;trWJtc1:iW~fficlit.r.1Jxt.r.v). 
(0010] -'E-:.T*H~~. ~-:$'9;c.*v-5'~~ 

Q7Efi~~ . .:c.;.,::;;.,NM!li/JO)~clbO)J--~:7AmO)~~ 
T-:i:-::$7Y:r.*v-::$70)@JE~•TL,Tt.-'E-.tl~~~ 
~lie fr GtJtififul::&litJ:.v)~ 5 I:: Gt . .:c.;,,::;::.,Ntzf:i 
!li/JltJO)M3ml::~QY 3 '.!17 Hfi<:. c:¢11."@-QJf[ji!ijfflJ\ 

-1:t1JyJ-:m!lilJ~mem•-t~:.ceffi10)§a9cT 
,;) . 
(0011]*~· *•~~. J:.E.:c.::.,::;;.,NM!li/Jfl;¥0) 

--~~-Q;,-3~70)~J.l:e&~&mO)!J7y70)Mjij 
"l"•~-tQ:.~e•20)§a9cTQ. 
(0012] *~· *H~~. J:.E.:c.;.,::;;.,NM!li/Jfl;¥0) 

••~~QY3~:70)~J.l:e~~~f.iO)R•mO)••-z: 
~g1JO)fst:tJaa9t.r.¥13temv)Q;: ct.r.< •~-tQ;: ceM 
30)§a9cT-:>. 
(0013]*~·*•~~. J:.E.:c.;,,Y/NM!li/JO)~ 

clb0)77;.,~::.,!feM¥~1J~T. G~t>~IE~::$71'~ 
::.,!fTJmM~itQ:.ceffi40)§a9cTQ. 
(0014]~~. *H~~. ~E.:c.;.,::;;.,ffiM!li/JO)~ 

clb0):77::.,~::,-!fe~tt~~-~1--~:7Tfi:5:.ceM 
5 O)§a9cT-::i. 
(0015] *~· *•~~. J:.ER•~O)M•T.:c.::., 

::;;.,NM!li/Jfl;¥0)M•~~QY3~7'ci::~J.l:TQt>O)~~ 
1in:·, ~O)t.:U.>O)~f4i'.(l(]lfil1~¥~:a:ti¢;: c. :a:-M 6 0) El 
a9cTQ. 
(0016] *~· *~~~. J:.E.:c.;.,::;::.,ffitia!li/JO)~ 

O)--~~QY3~:7eR•~O)-·T~J.l:TQt>O)~ 
~t,)t. NMlli/Jfl;¥0)~-~~1::,ti;.t.:.A-l*a9/liiJ.¥@:'d: 
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[0017] *k. *H~tt. LEX/9/NMI/JO)k 
~1::-c-:$' /-.Jv? a-X/9 ;.,1::~Ji9 oJ...tJ I_] 7 v q:-e 
••~•ftffO)••~m•~~~•~•ft~tto;::ce 
ffi80)§~c"to. 
[0018] *k. *R~tt. X/9/NMI/JM••O) 

=c-319 :r. * v-310) 1-- Jv? :a-~iiet-t o;:: c em 9 0) § 
a9c"t.:5. 
[0019] *k. *H~tt. X/9/NMI/Ja--~O) 

m~M~vA~/A&<fi5;::c'S:M100)§agc-t 

( 4 ) ~00-¥ 1 1 - 8 2 2 6 0 

6 

m20)1_}7':)7tt. R•~~~~•~n.m~O)R•a 
iMd•1:: =c-319 :r.* v-31n' G$:iMli.r...O) 1-- Jv?~iMO) 
~~ftc"to9/~:r.1?7'Y7c~n. MEMI/JM• 
¥mtt. R•~:a-MEm~O)R•m~R-"toR••• 
=¥ma-,3tr•1*c ~ n.:5. 
[0027]~~. ffi40)§~€iMd"tok~. MEM 

~-•=¥m~. J...1J?3vTO)·ft~J::IJ=E:-:$'9:r.*
v-:$'0)§JiJiinii,etj>L,t.::c~I::. =c-311--Jv?a-ffi*~ 
ttG /-.Jv?l11*¥R'S:,3trm1Jxc~no. 

o. 10 [O O 2 8] »,:1::. ffi50)§~€iMd"tot.::~. M!2M 
ro o 2 oJ 2::;::0~. t1t*1\17° 1J-:; r!m11J&m1::.t3 11Jfll1J1{EJl=¥§Hi. =t-319:r.*-v-3JO)§Jifii1::rc:;c:-c-c-

~o~fi=E:-rO)WIJ8~tt. •••mO)v1:'.'.7o~/ 
1::.:i-:$'1::.J.=ciJ ~h. 7:7tJvOO~c:$:·O)~·tJ,i; 
~fi--'S:~~k~fi=E:-r?'Y7~eML~~G. ~ 
IF.¥1~0)7? tJvOO~ c:$:•0)~•1::rr:; c:-ct~ ~ no. 't" 

;::~. *H~li. L!2A3J;.,1,1f!l1J1{EJIO)lfflka•~ev'Y 
7L~m~-t.:5;:c~.M8~?':J7M·~·-~X/ 
9/NMI/Ja-fi5;::c:a-ffillO)§~c"to. 
[0021) *k. *H~tt. ~w~-ft~MO)Nlfflc 

,~.1<1::J:: IJ~al/JffifH{EJI0)~--111'..1'~:$'1 2. /'.'.f N:< X/9 20 

/a-~1JIEIE~tto;::cem120)§~c90. 
[0022] *k. *R~~. =c-319:r.*v-31~J:: 

oX/9/MI/JM•e~m~•7~tto;::c'S:ffiI30) 
El~c:9.:5. 
[0023] *k-*H~tt. X/9/MI/J.O)=E:-:$' 

~fi~GX/9/~fi.ro..0)3fi'S:~ffi~fi5;::c:'S:ffil 
4 O)§ff9c-t.:5. 

31 J-.Jv:7 a-ffilHaJ!i"" o J-. Jv:7 ffilHaJ!¥~a-1Hsffl~c c3 h 

o. 
(0029)»,:~. ffi60)§~~adi""ok~. MER 

a~tt. 9;.,~:r.1:73-:;q:-~*•c3tt. $:M~G=c
:$' 9:r.* v-:$'.ro..O) 1-- Jv?~-~~fi~c-t oX/9 // 
v-*m•ft••~~L,. MER•••=¥mtt. MEm 
~O)R•m~x/9/7°v-*m•ft••:a-M-Jb.-tG#4 
dcc3ttG. 
[0030]~~. ffi70)§~a-ad"tok~. MER 

-~tt. 9/~:r.1?7':17~*-~n. $:M~G=E:
:$'9:r.*- v-31.r...O) 1-- Jv?SiM:a-~nc-t .:5X/9 // 
v-*m•ft••~~L,. MER•••¥mtt. R•~ 
'S:MO)R•a~GY~/~7/-.~tt-CMEm~O)R•m 
1::Ra-tomdc~no. 
[0031]».:~. ffi80)§ff9'S:iMd"t.:5k~. MEM 

•&Ji~. J...711_]7,y70).ftff'S:A1-7°7-:;7~ 
tt. =c-319:r.*-v-31§JEO)~j>-~.J...1J?3'YT [0024] 

[~Q€M~9ok~O)¥m]LEffil0)§~€-d"t 
ok~. *R~tt. x;.,9;.,c. =c-319:r.*-v-31 

e~~-ft~~QA1-7°7':17°¥m:a-~9Gmdc~ 
30 hG. 

c. MEx/9/&d=c-319:r.*-v-31fflli~O)I/JtJ 
sae••~n~J...tJ?3v7c. MEx/9/c=c-
319:r.*-v-3JO)I/JtJe••~~•9oSI/J&mc. • 
s11J&m~J::ol/JtJO)SJi:a-M•~n~m20)77-:;7 
c.MEX/9/, =t-:$'9:r.*-v-:$'&dJ...tJI_J7':) 
q=-effiiJ•9QfllJ1•&mc. Hiu.:tG$:ii1iiffl1\17°1J-:; r 
im11J&m1::.t3l-~-c. M!2ta•&t1tii. x/9/a-W!I:~ 
tt. =c-319:r.* v-310)1/JtJ'S:Jfi:•.ro..sJiG-cv~o=t 
-:$'~fi*I::. Y?tJvltfF'S:.f'!tl:l:lVC M!2ffi2 O)I_J 
7-:;70)f'FI/J~S11J&m~fl'-to 1'Jv?SJin1iiim~n 40 

o~~~.J...tJ?3-:;Ta-•ft~~-c=t-319:r.*-v-
3JO)I/JtJ~J::IJx/9/'S:Mlb~ttoMI/JM•¥me~ 
9-0. ;::c'S:~1fU::go. 
[0025]»,:~. ffi20)§~€Jid"tG~~. MEffi 
2©1,~~~- n~•~~~~J::oa~an~*•1 
:;-:;q:-c~h. MEMI/JM•=¥mtt.ffi20)?3':17'S: 
M-Jb.~tt-CSI/J&lia-fl'g -o 1' Jv?SiM'S:iiltlr"t o•/Jx 
c~no. 
[0026] *k. ffi30)§~€Jid"tGk~. MES 

1/J&Jili. 1HtO)R•m'S:iMd9 oR-~'S:,3~. M!2 50 

[0032]».:~. ffi90)§~a-ad"tok~. MEM 
I/JM•¥mtt. =t-319:r.*-v-31~x;.,9/0)?7/ 
*/7' 1--Jv? O):iJliSJ~a-1:HtJ~tto /-.Jv?fllJJ•¥m'S:J3" 
trtl4dc~no. 
[0033]».:~. ffilOO)§~a-Jid"tGk~. ME 

••&mtt.J...711_}7':J70).ftff'S:l::A/-./AI--D
?a-~~k•. x/9/a-?7/*/~00M&m*~IEI 
E~ttG.ftffl::g QA:$'/ 1,1 fl,IJ.=¥m'S:~9 otl4d 
c~no. 
[0034]»,:~. ffillO)§~'S:iMd"tok~. ME •••m~. =c-31~fia•cx/9/~fia•c0)~ 

I:?:; 'Y7A:7 /1Ha•e•~~nt.::tl4dc ~no. 
[0035]».:~. ffil20)E!ff9'S:iMIJx"tok~. ME 

MI/JM•¥m~. X/9/IEIE~m~IEIE~~?kc 
~. x~9~~~M~~-G~*att~m•tan~. 
[0036]».:~. ffil30)§~'S:iMd"tok~. ME 

MI/JM•=¥m~. x/9/IEIEc-c-319:r.*v-31§ 
iJii0)~~•~•20)1_}7':Jq:-e~~•ft~ttGmdc~ 
no. 
[0037] ».:t::. ffil40)§~'S:.iMd"tGk~. Ma2 
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Ml/J~jaJl¥m~. X/9/Ml/JR. t-:$791*v-:$7 
0)1±1:tJ 1-Jv:7 ~7-.-1--:!Yr'J /~-tt. :r./9/0),7,. o-:; 

I-Jvflf:113E~lffl < •71ff!J1aJJ¥m~13"tsMdc ~ n.g. 
(0038] 
(~~O)f1=Jfl:ZHFiJ.J*=l ..t!i:JO)ff,Jd~tt.gffi;:J<JJl: 1 !i:l~ 

0):$:iffij}flJ\-1 :f lJ-:; ~ffll/J&!i!t""c'li. t-:$7jEfilf;JI:. 
ffi20):77-:;70)f1=1/J""c'~j/J·fi!t~fr9.g:$:~~O)l/J:tJ 
~•~••~n.g~m""l'. A:tJ:77':JT~•ft~-ttt:r. 
/9/~Ml/J~tt.gM1aJl~fihtlQ0)"1.', t-:$791* 

( 5 ) ~lffl-'12 1 1 - 8 2 2 6 0 

8 

70)f1=j/J~J::~~l/J&fi!t~fr9QJ:l[~~O)l/J:tJ~-~
~~-·~nQ~m~•.g=c~T~Q. 
(0045]I~. ffl;:J<JJl:8~E~O)#iJd"1.'~. ,7,.--(

-:/7-:;-:l¥a~J::~At.J:77':JTO).ftff~-~,7,.-1-
:f7-:;-:l~-tt. t-:$79x*v-:$70)@E~M~9.ge 
=0T~~-ft9.g.ftffc:9.gM1aJIT, Af.J:77':JT 
•ftffO)MM~M-T:77/:\=-/~~lfflM~-ttQ=c~ 
T@.g. 
r o o 4 6 J !J!!I:. ffl;:J<JJ( 9 1:ia~O)#td""l'li. 1- Jv:7 

v-:$7 O)@Ent:r. /9 /0) :7 :1 /:\=- / ~~f.:rO)t.:.,ltJ 1:ftt 10 lfitllajl¥m1:J:: ~ t-:$7 91* v-:$7 0)1±1:tJ 1- Jv?nt:7 7 
rG --r'b. i-tt1:J:: ~ •~O)IEl&n1fttri" Q;::. ctN~ < /:\=-/~ 1-- Jv:7 O)-'i2:l:5Jftn:m1Hij~ n-QO)T . .1:t~a'-Jf!£1,i 
~~- L~~?t. ;::.O)md~J::n~. •~O)fflfi~~ 
TX/9/NMI/J~fihnQ;::.c~~QO)""c', X/9/ 
NMl/J~O)••~J::.g~3-:;:7~m<;::.c~T@.g. * 
t.:.. t-:$791*v-:$10)1±1t.J I-Jv?~~G:r./9/M 
l/Jl:Jflvi.g;::. c:T. v ,7,.iF / 7,.0),lilvlX./9 /¥.fMI/J~ 
fr :i;::. cn1"1.'@ Q. 

1- Jv:7 TO):r. ::,,9 ::,,:7 5 :::,,=t-::,, ::'.fnti:iJ•ct.!Q. Lt.:.iJ1 
?T. ;::.O)md~J::n~. 1±1t.JO)~~~t-:$791*v 

-:$7~J::.::i:r.:::,,9:::,,¥.fMI/J~i:iJMc~.g. 

(0039]~~-M3i<JJl:2E~O)#iJd"1.'~.~l/J&m 
~~9.gJ:l[~~O)l/J:tJ~-~-•~n.g~~~.Ml/J~ 
{ij¥ml:J::Qffi 2 0):7 7 -:;70)JW.$HijT~m9 .::i;::. c 20 

ntT@.::i. 

(0047]!}!~. M3i<JJ(lO~E80)md~~- Ml/J 
fli!Hijl:,tfi9 .g,7,.:$7 //\-i lff!J1aJJl:J:: ~ :7 :1 ::,,:j=-::,,::'.flfflM 
mm~•~-~~i".::i;::.c~~a. i-tt~J::~. i-O)R 

O)M8t.!At.J:7 7 -:;7.ftlff!Hijct-;>1 I- Jv:7fli!J1aJJ""l'. 
v,7,.iF:::,,,7,.A<:r.:::,,9/¥.fMIIJ~fi5=c:~"1.'@.::i. 
(0048J!l!!~. M3i<JJl:ll~E•O)md~~. ,7,.;9 

//'\,f flj!JjaJIO)lfflMJ!;JWJ~\'lfi~t!J.TM.1:fr:5;::. cniT 
@ .::i O)~. 7-. :$7 //'\-1 $1JjaJIO) o 9-:; :7 ~-kmfl:: Gt.!tl! 

G. IB•1:,7,.;9 :::,,1H$Hij~~fii".g;::. cntT@.g. 
(0040) *~.ffi;:J<JJ(3~E~0)#4d"1.'~. ~l/J& 

m~R•~~i3"U't>O)c:9.g;::_c""l'. R•~~~#E& 
~tl'"fl,L~ r; /911:77 ':JT~ffi 2 0):7 7 ':JTC Lt 
~JflLT. ~l/J&m~fr9.g:$:-~O)l/J:tJ~-~-~~ 
••~nQ~m~•Q=c~T@o. 
(0041)!l!!~.ffi;:J<JJ(4~E~0)#4dT~. Ml/JM 

1aJJ¥a~J::~t-:$791*v-:$70)@GO)M~TA:tJ:7 

(0049J!Jl!~.ffi3i<JJl:12~E•0)#4d"1.'~. :r./ 
9/@E~m~O)@ER~~?~c;::.0"1.'Ml/JO)~,lf)~ 
:r./9/~~M~••G. ~*i"oMm~rrhttQO) 
"1.'. ~~~:r./9/Ml/J~i:iTMc~.::i. 
(0050JI~. M3i<JJ(l3~E80)#4d~~. I/ 

7-:;70)·ft~~·LTt-:$7l-Jv:7~m*~-tt.::iM• 9/@Ect-;>791*v-:$7@E~~WJL,~c:=0 
H=rt~5;::. cnt""l'@.gO)""l'. **~l±lff/3EO)f<lil,it-?' 30 "1.'. ~l/J•m~fri".::il/J:n~JintNOO~n.::iO)T. :r./ 
91*v-?'@ERO)R~~J::~;>11~/~lil<t-?' 
1-Jv:7 ~m*~-ttT:r./9/0):7 :1 /:\=-/~~lfflM~-tt 
.g;::_c:~"1.'@.g. L~~?T. ;::.O)#fd~J::tl~ I/ 

9/NMI/JvAiF/A~~..t~-tt.g;:.c~T@.g. 
( o O 4 2 J II:. ffi;:J<JJ( 51:Bi:l~O)ff,J~""c'l;t. 1-Jv:7 

M1aJJ¥m~J::~t-;$791*v-:$70)@G~~GTt
:$7r~:7~M1aJJi"6=c""l'. NMI/Ja7qO):r./9/@J 
E~M-~t-:$791*v-?'@G~~-~-tt.gM1aJI~ 
i:il•c~Q. G~~?t. =O)m~~J::n~ ••~• 
mTMI/JM1aJJ~·7~ttQ=c:~"1.'~Q. 
(0043)I~ .• *JJ(6~E•O)m~T~. m~O) 

R•m~:r./9/-:lv-:\=-m•ft~•O)•ft~nQ•• 
m""l'~?t'b.R•Mm¥m""l':r./9/:fv-:\=-m•& 
~-~JW-9Q;::.c:"1.'. 9/91-1:77':JTO)f1=1/J~J:: 
cfil~gm~fri"~•~~~~~fil•~-n~•~~n 
.g~fmHf.g;::. ctl1"1.'~.g. 
(0044)~~.ffi;:J<JJ(7~E~O)ff4~"1.'~. X/9 

9/Ml/JRO)t-:$7jEfi~G:r.::,,9/jEfi~O)•fiqO) 
~3 -:;:?~m<=cnfT@o. 
(0051]I~. M3i<JJl:14~E~0)#4d"1.'~. •7 

fll!HMI¥m1:J::.g••t~ rJv:7fli!J1aJlc,7,. o-:; rJvfli!J1aJJ""l'. 
.I./9/Ml/JRO)t-?'jEfi~G:r./9/jEfi~O)•fi 
~PHitl:fi5;::. ctlfT@.::i. 
(0052) 
r~~O)~Jif!iO)~m1 w.r. @001:l'fHi. *~~O)~Jif!i 

~m1:-:J1ti-cm~i" o. @ 11:t:$:iiliiJfl1\1 :;ru-:; ~~lb 
40 §~0)~,7,.7L,.#4~~~9't>O)T, =O)§ftl;t, I/9 

)' (E/G) 1 c. t-:$791* v-:$7 (M/G) 2 
c. X/9/l&~t~;>791*v-;>72ffili~O)j/JjJ 
&•~•m~•~x:n:77':JT<~r. •1ifii•mO)m~ 
l:SvlT. ft!!0):7 7-:; Tc:IK}JlJi" Q:®:'*TC i :7 7-:; T 
c:v)5) 3 c: . .r.::,,~::,, 1 c::'.f:-?7~.r.* v-?12 ©ti.! 
:t1e••~&•i:il•~&l/J&m4c. :r./9/1. t
:$791*v-:$72&~A:n:7:1~73~Mm9~Mm& 

/NMi!JqO)R.f3tn!'7 ::,,9 11' :7 7 ~ 70)f1=1/Jtlf~lj. m 5 (EC U) c :a;{j;t tvi~. 
L,f~l,\f«~-~O)R•m""l'~?T't>, R•l!llHMI¥m""l'Pli' [O O 5 3] t-:$791*v-:$72f;t, ~0)0-:$7tlfA 
~0)··-~~7rY9/9Q~C:"1.'fJ)'9.r.1':77':J 50 :tJ~7':J73efrGTI/9)'1~~-~n. I~.~ 
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~&m4~~•9Qe~•~~<T/M> 40~. ~O) 
77,y'f- <F<llt;<. •M§fl"fflNO)mllJJ1::sv\-rc 177':J 
'f-cl,\".)) 4 1 ~fl-L,-Ciil!~c!h-Cv\Qo *•ffl't'li. 
9~-~~ (T /M) 4 0 O)J,...t)7 7 ,y'f-c l.,-CO)C 1 

77,y'f-41~. ~~&m4~~QDtJO)~•~••~ 
Rt~ffi 2 0)7 7 ,y 'f-~-dT Q. 

(oos4J e•••~4o~. •~O)•~•~•dT 
Qffl~O)~~rv1/~~~Q~O)can. ~O)l±ltJ~ 
l;l:. 'r-< 7 7 v/Yi"' J!,&f! 7 ~fl-VCli:tiO)!mDfiie 8 

( 6 ) MIJIP¥ 1 1 - 8 2 2 6 o 
10 

~.-~. I/~/mR••~~M9Qt-9mRm• 
I::. ttl::~!2T QC i 7 7 ,y 'f-.7. :$7 //'\1 /li!Jt/!llffi.nt~ 
~an-rv\Q. 
[oossJ~~. xEmRt-rV,y7~•~G-rR 

bnQ*HllJJO)±~~~Q•m~•~•~~~mllJJT 
Q. *9· x/~/WJ..l:ftltli~. =*ftllJJO)±Mc~aM 
~-f*t~v\nt, f?iJ~1t. ~ 21::jf-TmRt- rv,y 71::ut 
l,\, Y ?tJ[,!ffl•nim~ieyr .. ,t(x t-:97ERna•1::sQ 
c@. ••&f!50)I/V/W~~O)ftltJi~~tJfibn 

1:i!l!iaan-r1,\Q. ;:O) e•••m 4 o 1;1:. m~O)•• 10 Q. ~ G-r;: 5 Gt.:x/v /WJ..1:r't'O)mfi"~~1:s1,\ 
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'1:li. ;:nG~#fffll,-Cv\Q. 
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[ t# Btffl ;j{O) ilii! lffl ] 
[ffl*~l] 1/9/C, t-:$TVi*v-:$Tc. illJ 

E1/V/ct-:$TVi*v-:$T(l)!li/Jne•~~fil•m 
•~fil!li/J&mc. nrcix/V/, t-:$7Vi*v-:$T& 
~~hS(l)!li/J~(l)•~~(l)~•e•mg~•••mc. 
a-vllixQ*ii!iiffll\1:fiJ ,y rm!!li/J&!il::J3t,}'""[, 
nrci•m•m~. x/v/ewtt~tt. t-:$7Vi*v 
-:$TO)!li/Jna-ll[~~fil-L,'""[vi-Qll[iffijjEfi'.I:. 7:7t 

Jv~we~1:1:1 L- -r. x/v /a-~a!li/J~ttQ~a!li/Jl!iHil11¥a 
c. MM!li/JMm¥•e~Q1/9/(l)M!li/J~~fi~tt 
t. I/9/a-:77/~/ifOOMfilll*T@E~tt~M 
1il11Hr'57-.:$T//Hl!ifHil11=¥-ace1fg,Q, .:ca-t#W:c 
9-Q, ll[iffiiffl1\1:t 1J ':J rm!!li/J&!i. 
[D*~2l n~x/V/&Ut-:$7Vi*v-:$Tffi 

li~(l)!li/Jnfilae••m•~:75':JTa-fl°L-. 
ni2:;i.7 //HfM1il11¥a1;1:. Mt2:7 '.:7 ,y7(1) rJv:7fil• 
C:!I~. 1/9/a-:77/~/ifOOMfilll*T@E~tt 
Q•:!lct~Q~ '5 I:. :7 7 'YTEEa-l!iiJ1il11°9 ~7-.:$7 :;,.,;'i--( 
EEtJ•¥me~u. m*~ 1 i2~(1)•iffiim1\1 :t1J-;; r 
m!!li/J&!I. 
[ff*~ 3 l M!2M!li/Jl!i1Hil11¥.fi. 7-. :$7:;,., l'\-1 l!iHil11~ 

I:. M!2:7 7 ,y70) rJv:7~--:!libit-:$7 Vi* v
:$T(l)l±l~ r~:7~Tc~Q~'J ~. J7y7(1)fflaEEe 
••9Q:'./7/~/ifEEMm¥ae~u. ff*~zrci• 
(l)•iffiim1\1 :t1J-:; rm!!li/J&m. 
[ff*~4) illJ~1/9/a-M!li/J~ttQ7-,:$7-:$Tt

:$Ta-1fL,, 
M!2Mili/JM•¥•1i. 7-.:$7 :;,.,H1l!i1Jm~1:. 7-.:$7-:$Tt 
-:$T(l)~ili/Jc. illIE:77':JT(l)afte~•~RbttQ, 
ff*~ 2 E•(l)ll[iffiiffll\1 :t1J ,y rm!ili/J&!i. 
[ff*~5) 1/9/C, t-:$TVi*v-:$Tc. illJ 

E1/v:;,.,&~t-:$TVi*v-:$TfflK~(l)!li/Jnfil•e 
••m•~:77':JTC. ME1:;,.,v:;,.,ct-:$TVi*v 
-:$TO)ili/Jne•~~fil•m•~fil!li/J&mc. ME1:;,.,v 
/, t-:$TVi*v-:$T&U:77':JTa-MjijgQM•& 
tic. a-vllix-Q*iffiim1\1 :t1J-:; rm!!li/J&m1::J3v}-c, 

( 2 ) t#003Jl 1 1 - 8 2 2 6 1 

2 

ca-t#r,&cgQ, •iffiim1\1:t 1J ':J rm!!li/J&m. 
[ffl*~6) 1/9/C, t-:$TVi*v-:$Tc. illJ 

E1:;,.,V/a-M!li/J~tt-Q7-.:$T-:$Tt-:$Tc. ME1:;,.,v 
:;,.,&~t-:$7Vi*v-:$Tfflli~(l)ili/J~~•e••m• 
~:77':JTC, ME1:;,.,v:;,.,ct-:$'Vi*v-:$'(1)!1i/J 
ne*~~fil•m•~~!li/J&!ic. ME1/v:;,.,. t
:$7Vi*v-:$T. 7-.5-:$Tt-7&~:77-;;Te••9 
Q/li'JfaJJ&mc. Hllix~ll[iffiiffl1\-1 :t1J-;; r~!li/J&111: 
.t:3t,it. 

10 lllJ!cill'llil11&1l!Hi. 1/9 /a-f.!?tt~it. :7 7 ,y7a-fW-Ji~ 
L- tt-:$7 Vi* v-:$7 (l)!li/Jn e*~~fil•L--rv}Q* 
iffiijEfi~1:. 7JtJv~we~1:1:1vc. 1/v/eM!li/J 
~tt-QM!li/JM.=¥-mc. MM!li/JM•:f.•~~~1/V/ 
(l)M!li/J~~fi~it-C. :77,y7(1)·~~~t)I/V/e 
:77:;,.,~/ifOOM~li*T@E~ttQM.efi57-.:$7:;,., 
1Hl!i!J1ii11¥fJce1fL-. 
M!27-. :$7 / 1,-1 t1Jfil11¥ara:. ME:'.'.7 1-;; 7(1) 1-- ;1,:7 f~• 
--~. 1:;,.,v/e:77:;,.,~/ifOOMfil!l*T@E~tt 
~••c~~~'5~. :77,y7(1)ffl~EEe••9~7-.:$T 

20 :;,.,1H EEf!irJfati¥ae~Jj.. 
!lfJt2~a!li/Ji!l!J1aJl¥13Hi. 7-.5:;,.,;,1ffi!J1aJ!1iJ:. 7-.:$'-:$'t 
-:$'(!)~!Ii/Jc. ME:77,YT(l)•fte~~~fibttQ . 
.: c et#W:c9 ~- ll[iffiifflJ\-1 :t1J-:; rlm.!li/J&m. 
[ff*~7) Mm:77/~/ifEEM.=¥-a~. 1::,.,9 

/@E(l)R~$~§~-~~~~5~. :77-:;T(l)aft 
EEeMjij9~~~•••¥me~u. ffl*~5m•(l)• 
iffiiffll\-1 :t1J-;; rm!!li/J&m. 
[ff*~8) ME:77/~/ifEEMm:f.a~. t-:$7 

vi*v-:$T@E(l)~~-e~~•~~~•x~~'5~ 
30 1 7-;; 7(1)•aEEetHaii-t ~ @1Etdtfflf!i1Jm¥ae-ft 

tl'.Jm*~5E~(l)-iffiifflA1:fij,yrm!!li/J&& 
[ff*~9) MEM!li/JMm¥a~. 7-.:$'-:$Tt-:7e 

1:;,.,v:;,.,~~~@Eg~~~~~f'F!li/J~tt~~~~~
•=¥-ae~ts. u>t<~ 6 fcl~(l)•iffiim1\1 :t1J 'Y i.:m!li/J 
am. 
[ff*~lOJ MEM!li/JM.=¥-a~. :77-;;T(l)aft 

MEMm&m~. x/v/ewtt~tt. :77-;;TeMa EEe:'.'.l:;1-;;7~1:;,.,v:;,.,(1):77:;,.,~/ifrJv:'.'.i'(1)3Jl~• 
G-c~-:$T~i*v-9(1)!1i/Jne•~~~•G-cvi~* eG•9~•~~~9~~,:;,.,~:;,.,Vff~~¥met 
jilijjEfi'~I:. 7:7tJv~f1:e~l:l:IG-C. :7777(1).ft ts. ffl;:J<~6Xfi9E~(l)ll[iffijffl/\1:1 1J'Y rm!!li/J& 
1:~tJx:;,.,v:;,.,etza!li/J~tt~M!li/Ji!ifJjij:f.mc. MM!li/Jl!ifJ 40 iii. 
m¥m~~~x/v:;,.,(l)tza!li/J~~R~tt-c. :77-;;7(1) 
•ft~~tJx:;,.,v/e:75:;,.,~:;,.,ifooM~m*T@E~ 
tt~l!ifJ1aJIH95 7-.:$7 :;,.,1HtJm=¥-mce1f i.,. 
mi2:;i.5 :;,.,1Hlli1Jm¥a1;1:. ME:'.'.7 7 -;;7(1) rJv:7~• 
••~. x:;,.,v:;,.,e:77:;,.,~:;,.,ifooMmm*T@IE~tt 
~••c~~~'5~. :77'YT(l)fflftffeM•9~7-.:$T 
::..,;'i--(E£flj!J.¥metJj.. !lfJEM!li/JfljljjJ111¥Rfi. 7-.9:;,., 

[ff*~ 1 1 J Mf2tif:l!li/Jl!ifJm¥1i'itli. t-:$79:* v 
-7~x::..,v::..,(1):77:;,.,~:;,.,if1--~:7(1)•~•c•iffii(l) 
Jm.lll rJv:7 e1:1:1n~tt~ rJv:'.'.7ffi!Jm¥me~u. •*~ 
6. 9 Xfi 1 O !2~(1)-iffiiffll\-1 :f 1J-;; rm!!li/J&!I. 
[ffl*~12J MEtia!li/JMm¥a~. t-:$T~i*v 

-:$71:7-. :$7-:$7 =e-:$7 (l)Jl!!lili/Jffii!iH:Jt i; -c 1-- Jv'.7 e 1:1:1 n 
~tt~ t--Jv'.7flj!J•¥Ra-~tl'. Jm;:J<~ 6 lic~(l)i!iiffiiffl/\ 

1H ffi!Jmfi1:. mt2'.7 5 -;;70) 1--1v'.7E•~iin1=e-:7 -1 :tu-;; rm!ili/J&m. 
Vit-v-:$1(1)1±1nr1v1~Tct~~~51:. :77':JT [ff*~13J ME7-.:$7-:$'t-:$T(l)f'F!li/J~r .. ,r;1:. :$7 
(l)ffl~EEetJmg-Q'.75:;,.,~:;,.,ifEEffi!J•¥a~~u. ;:. so 1xffi!J•c~nt.::. lfilf*~6Xfi9~2~(1)*iffiiffl1\1:t 
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( 3 ) 

3 

~ml¥ 1 1 - 8 2 2 6 1 

4 

JJit2lt0)$ii!iim1\17'J -:1 rlmffl/J&!i'. IJ -:; r m.·ffl/J&!i'. 

[ll11*~14] MEMffl/JM.¥a~. -t:-:$19.r.*v 
-71:&:* J-.J[,? e1±1:1J~i!Q J-.J[,?lfi!J•¥ac. "t

:$19.r.* v-:$10)&:;k J-.J[,71:f:l:/JlliJI:. 7 7,:;70) J--Jl, 

7~-~*~<9~<~~ff~!ffl:;k~i!Q!fflff~·~~ 

tr. ll11*~ 5 JU! 7 !2tt0)$jilijfflJ\1' 7 1)-:; rlmffl/J& 

Ii. 
[M*~l5] MEMffl/JM•¥a~. -t:-:$19.r.*v 

[M-*JJi26J MEM.&!i'~. I.::,,9::,,Mffl/Ja. -t: 
-7 9 .r.* v-:$1 O)l±J:/J t- JI,? :a: 7--1-7' 7"'':'.7 ::,,~if. 

I.::,,9;,,0)7, 0-:1 J--Jl,lfflJ3temJ <. ~7tJ•¥ae1f-t 

Q, ilt-*JJi 6, 9-1 3. 2 2 - 2 5 O)t,)9fli¢'1 JJi!2 
tt0)$iffiiffl1\171J -:1 rm.ffl/J&!il. 

( R e,g 0) ~*91 tJ. im e,g l 
[0001] 

-:$11:I. ::,,9 /0) 7 7 /:f- ::,,7' 1' J[,7 O).ijZ:l:sjfrg:a::l±J:IJ ~ 

i!Q I--Jl,7lfi1J1fr11¥ae~tr. •*~ 5 :ioi 1 i2~0)$ii!ii 10 

m 1\ 171J -:1 r m.ffl/J&lll. 

[RB,IJ0)~9Qtt*~&J *RB,IJ~. I.;,,9::,,c-t:-7 
9.x.*v-:$1e!l!/J:hc"t9!1i:iiliiffl1\1'71J-:; r!IBffl/J&lll 

~~L. -~- mft&MO)~clb~$iilii~fi~~w~~i! 
~I.::,,9::,,~-t:-:$19.r.*v-:$111{ffl/J~~Q~fiT~~ 
M!l!/J~i!Qtt*l:~""tQ. 

[8*~16] MEMffl/JM.¥a~. 77,:;70)•e 
1.±eA1-7'7-:17'~ii"QA1-7'7-:17'¥ae~tr. 
mli*~ 5 Xii 8 t2~0)!1i:faliiffll\17 1J-:; rll{!l!/J&!i. 

[M;:JcJJil 7] Mt27,7::,,1'i1'1!itl1fr11¥ali. 77-:;7 
O)t'.'A J-.::,,7, J-.o-7eJmclbQ77-7, l--7,< Jl,J±#Ut 

¥/ilte~tr. •*~ s xii 1 i2~0)!1i:faliim1\1' 71J -:1 r 
!.IBffl/J&!i. 

[ffi;:iclJil8] MEM.&!i~. -t:-7~fi-·cI 

[0002] 

r~*O)tt*l-*ii!iifflLIB!l!/J&lllcLT. •m~~<*e,g 
1f.!BiH::J3t,)"(, I.::,,9::,,cv)?) c~il/J§E~~ (iiijC: 

<. -t:-:$79.r.*v-:$7ct-)'5) i:ffl/Jt1mc-t9J\17 
IJ-:;r!IB!i/J&!i~~Q. ~?L~&!i'~S~Q-:JjO)ffl/J 
;.IJ/J]lcLTO)I./9/~. ~O)MttcLT. ~-M~"t" 

;,,9 ;,,~fi-·cO)rail:? 5 ':177-7 ;,,r,-1 ••i:~,t 20 ftf.fO)M9>:Ml:MLT~.~l:WJ~O)Mj>tlJ~nt:;k@ < tJ. 

~tlt.:. mli-*JJi 5 Xii H2.0)$jilijfflJ\17') "Y J-!ll{ffl/J 9Afl[ti)t11il!")9. 

&mi. [O O O 3] -t~~- ••ttll~~t!fdiLT~I.*Jv:¥e 
[ff*JJil 9] M!2MI/Jl!itJ.¥ali. I.;,,9;,,@IEnt @Qt.::clb. ~ftf.fTtJ.:b"S7?tJltlii'Pii ([P]C:<. 7 

m,t@IE~~?~c@. I./9/~•Mi:~ML~*~ 
if 9, ffi-*JJt 5. 7, 1 4-1 8 O)t,)9flil'1 JJt!2.0) 

$'.jilijfflJ\17 1) "Y )-!ll{ffl/J&ii!I:. 

(ffi;:Jc~20J MEMffl/JM.¥a~. I.;,,9::,,@IEc 

-t:-?19.r.*v-:$l@EO)fiij••~77':J7~~~•e 
~i!Q, ffi-*JJi 5. 7. 1 4-1 9 O)t,)9tlt)'1 JJt!2tl 

O)!li:jilijffl1\171J 'Y rLIBI/J&ii!I:. 

~31<~21] MEM.&ii!I:~. I.::,,9::,,M!l!/Ja. -t: 
-:$79.r.*v-:$70)1±J:IJl--~7~7-1-7'Y~::,,~tt. 
I.;,,9::,,0)7, o 'Y J-.J[,lfflJ3teim <. ~71!iiJtaP¥a~1f-t 

Q. ffi-*JJt 5 . 1 . 1 4 - 2 o 0) wrnni 1 JJtt2ttO)!li: 
jilijffl1\171J 'Y rm.11:J&m. 

[llfi*~ 2 2] Mt27, :$7::,, ;'i4 l!itJ.¥ali. 7 7 'Y 7 

?tJl,lfflJ3tct,)'5) t)t,J\~t,)~~"t"O)~filliJI:. I.;,,9 

;,,~BI/J~~W~~i!. -t:-:$79x*v-:$1ll{ffl/J"t"~fi 
-t Q:JiJtO)ll{ffl/J&filntf:1!~~ ti. -cv)Q. ~ O):JiJt"t"li. 

7 ?tJ1tmJJ3tn1m,tO){IJ;lffl13tffit,H·l:f:l9 c ~. I ;,,9;,, 
~ Bffl/J~l:~MI/J~tttJ.lttllttJ. GtJ.v)t)f, -t-0)~1:. 

~fiO)t.:clbO)Jmffl/J 1' Jl,7 ~l±l;.IJ V(t,)9-t:-:$19 x* v 
30 -:$10)!.IBI/J:IJ~-JiBI.::,,9::,,Mffl/Jl:~J< ~cl:tJ.Qt.:: 

clb. I.::,,y::,,0)77::,,4=-::,,ijftf.f~~Qll{ffl/J:/JO)~T 

~. :;k@~---~~C:Q. L~~?-C. ~O):JjJt~ 
~. I.::,,9::,,~Mffl/JlliJO)M•~3-:;?e•~~ftM""tQ 
nintfW-iJc LtJ.1tt1.1ttJ. G tJ. t,):;k@tJ.r .. ,m,.~ ctJ.9. 

[0004] ~?L~--~3,:;70)H~~MTQMffi 

c:LT.~*· I.;,,9::,,~Mffl/J-~. -t:-79x*v-
0) t'.'7- J-.::,, 7- J-. 0-7 ~Jli!icl()Q 7 7-7, J-. 7,< Jl,J±~M :$10)1:1:i:/J J-.Jl,7 ~I.::,,9::,,1:~Ji9Q 7 7 y70)-~J± 
:fli;lt~~tr. l!W;l<rtt6. 9-l 30)t,\-f:tl.t.1'1:rtt!2~0) ~7-1'-77":J7~tttJ.;¢ft;, ::77':170).f,O)~fil: 

$jilijfflJ\17•J "Y rlm!l!/J&!I. #? I--Jlt?~Ji;.IJO)!ffl1Jal:?.ttT1:G9-t:-:$19x*v 

[ffi*~2 3] Mt21!itJ.&!lli. -t:-?'~fiffl•cI. 40 -70)~1J\@IE~1t~~~~L. -t-O)l±J:IJ J-.J[,7~:J:mJE 

;..,9;,,~R••c:O)rm:?7~77,7;,,1,1••~~,t (7-7, J-.) 9Qfflt1•~fi'5tt*n1sQ. 
~tl.t.::. ffi;1<~6. 9-1 30)t,)'"ftli.1'1~N2.0)$jilij [O O O 5] c~.:S~. I.::,,9;,,Mffl/J.0)77::,,=r::,,'.'.f 
ffll\17 1) 'Y rlffl.ffl/J&!I. ftf.fli. -t-O)f$tt~~t)i1:,0)1Ja•1:~,iUJ.1'T-Y1'" 

[lm*~2 4] Mt2Mffl/Jl!itJtaP¥ali. I.::,,9;,,@JEnt Jl,70)ff!!I:. &y1J ;,,?"L"!J!kA, EE~.' #~•nt1:{.;Q~ 
m,t§E1:tJ.?t.::c@. lt.!iMe~iftL,¢.(*~i!Q. Im-* cl:#'5ntttf. t!l!~~s,~-r~ntttf:$10) 1--;1,7, I.7::r 

~ s. 9 - 1 3. 2 2. 2 3 O)t,)"ftJ.ni 1 ~ia•O)$jilij 

fflJ\17 IJ 'Y rlffl.ffl/J&fflt. 
[~31<~25] MEM!l!/J•ta11¥/ilt~. I.;....9::,,@IEc 

/, :;tJ[,7*-7· r),t-:$7;f-;,,7, :;t--(J[,;f-;,,7~0) 

:tmtAlffiO)lffl.ffl/J J-.J1,7~0)e~ J-.Ji,7 ctJ.,;,. ;:ti.GO)? 

"S. -~!l!k-·ffl/J~~~Q•r.r~. 00~~6-·I./9 
-t:-:$19.r.*v-:$1@I&O)Fiij••~77'Y7~~~-e /~~- @12~&••~~~~~-QE~MO)~~~T 
~i!Q. ffi-*JJi6. 9-13. 2 2-2 40)1,)"f.ttt1'1 5o .t-:51:JaJM~tJ.~ffl/JJ--J[,?ctJ.~. J:.tc&t-Jv?O)~m-
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5 

•~. -~1.'~9J:'J~Mttc~Q. 
[O O O 6] l,;,j\l,fJ;oiG, -~0):77::,,::t-::,,~f}-Jv:7 

~. -gx.::,,~::,,O)§EffiM*QC, §W@EO)aMc 
tJ?""Ct,\t.=-1-r-::.,;, I-Jv:7n1. 771*1-Jv1-r

;.;y0)~~1;:J: tJ. :l2!1:: J-Jv:7~N!IJ:a-~lllfJ9~JU~c L, 
T~<J:5~~Qkil6. ~13~~9.J:'J~. @EO)ft 
~xffitJ•O)~ffi~~*-@<. ~0)-~~~-~0)•c 
fJQ4~H!H:fl°9 Q. L,t.=n{? T. 1- )v:7 RI/JliJiQ 't;)O) 
0), -~amO)@E€aM"9.gkil6~~BJ:tJ•~~~ 

( 4 ) ~fm3JZ 1 1 - 8 2 2 6 1 
6 

[0012] c;:01.'. I./~/~MI/JO)~O)~I/J110) 

fil:rl::J:Q::.-,3 y:7eft~9Q1:1a:. 1±111 I-Jv:71::+5! 
~mO)ifj Q *~:fiO)'f:-:$7 V .r. * v-7' ~ .ffl vi. :7 7::,, 
::t-::,, '.f ~ 11/i 1::pt i..:: -r ~ 0) 1±111 1- Jv :7 € !\l*- a tt Q lMtaJJ € 
ff ;Ul'.J: t,i;: c 1;:tJQ;o1, I :;,,9 ::,,MI/JO)t.=il6t.:f·J-1;:frm 

~-r.~5l,k*-~:i:O)'f:-:$'V.r.*v-:$'€m•9Q 
;: cli. Elf*O)*-~ft€H3< lin) tJ ttJ<. ~:tt€lfl!Hill 
9Q1 ::,,;,-:570)~~:i;{t. J!l;:l;tJ,y7tJ O)~~:i;{t 

€H3@. fl°t;JJtJJW#c~clitJtJ~tJvi. ~;:t. lfs:§e~ 
l}~tJ fttH;ftJ G tJ: l,) :7 7 ::,,::t-::,, './ I- )v:7 Ii. RI/JI- )v IO l;t, J:. /-Y::,, f;: {1!J!'. ~ :ht.=;;z. :$7-:$7 'f:-:$7 €flfl!lbl3%:~ 

:7 0)·~·1.' J: t,iJ: 51:tJQ. ffl9 Q;: ct. :7 7 ::,,::t-::,,'.f O)t.=il61:'f:-:$' V.r.-* v-
[ O o o 7J -t-;:t. ;:5L,t.=:77::,,=t-::,,'.fJ-Jv:70)!J# :$10)~•€*-@<9.g;:ctJ<. L,n\t>f!i'i&tJ:77':J-r 

tt~ebiiT. NMI/J-~J:./-Y/ffiifj.g~-O)@Ea •effO)MtaJl1.'. :i:.::,,~::,,0):77::,,::t-::,,'.f€v.A~/.A 
1:~ L, -r. @EO)ft~xff O)t.=il60)ffltt:h ~l\ljntfg;~9 J: < "iiJfruc9 .g]l[jjfij.ffl1\1 :f tJ 'Y ns.11J~ii:H£~9 Q 

I 
.g *t@z#j;%1/Jf1=1:{f 5 ~l\ljtJi1: GtJ t,iJ: 5 l:"9 .g;: c ;: c €~H 0) § ~ c"9 .g. 

311:n\;Q\Q :7 '7 ::,,=t- ::,,'.f 1-Jv:7 €ff~9 Qttffin!m~a -~ft"9 Q t.=il60);;z. 7'::,, 1H t';:~c. -t-O){tO)~e11/J c 
:tt -rviQ. €. mg1JO)fifi!Jb~m.11Jc¥~tJ L, t.:r:-:$7 v .r.-* v-311: 
[ o o o 8] J: tJ jWl"9 Q]l[jjlij.ffl/\1' :f tJ y r~I/J~li:€t£~"9 Q;: 
[§eljljtJiJW~ L, J: 5 c9 Q ~m] L, ;,j) L, tJiJ! G. ff:jlf-0) 20 c €ffi 5 0) § ~ c "9 Q. 

ttffi~. :i:.::,,~::,,O)&Re&9Q~~tJt~<. ••~ [0014J c;:0t. ~*0)-•~~ttfficL,-r. ;;z. 
••~~HcL,.•m*t~~*~~<O)JW~9~@~ :57-:7.:r:-3't:r.::,,v::,,MI/J9Qn$ffiifjQffi. ;:5L, 
~~ffiifjQC~~G:ttQ.~n. M=i!fO)ttffi~t>. L~ kn$e~fi~O)J:./-Y/~MI/J~-~~ffiL,kWft. 
:7 '7 ::,,=t-::,, '.f 1- Jv:7 O)Mtt1:1¥ :i r,,,m,¢,(niifj Q. 9tJb :7 7 ::,,=t-::,, '.f 1-Jv:7 O)RI/Jl:J: Q~I/J; -1 ;(n!~ft-:J J: 
~. :77::,,::t-::,,'.f J-Jv:70)ft~xn1tJ~tt1a:. Mir.0)/aJ 
WJ!'.19tJRI/J 1-Jv:7 ~5fntifjQ;: ct. x::,,v ::,,w.Lt•O) 
:77::,,:7::.,;,7J-O)~/i:~J:tJ. ~14~-~M~c
~1.'M~L,T~9J::i~e-:7~li:ffi~:hTMtiffiA~ 

51:tJ tJ. Ml!Jv;;z.;f-::,,;;z. t,(piij.@O)t,i< t>O)clitJGtJ 
vi. ~;::_'1:, lfs:ftlj/jl;t, :7:,::,,::t-::,,'./0)~0). Ml:*-@ 
tJ 1-Jv:7 €&"9 Q x. ::,,v::,,@Eft~xrf•1:. x. ::,,v::,, 
~Maa:ttk;;z.:57-:57.:r:-31€M!lb~~~m9.g;:c 

?T<.g. ;:O)J:5~~-:71-Jv:7H1::71~::,,'.fffi~ t. :77::,,::t-::,,'.fO)kil6~'f:-?1V.r.*v-310)~me 
:h~U::c'. :77y70),ffij¥J-Jv:7$:tl~AtJGiiQ~ 30 *~<9~;:ctJ<. l,;q)'t;)/!i'i8tJ77'YT.ftffO)lfj!J 
<. 77':JT•eMfft>~:tt~ftbiiTRreattQ~
;q11: c;, .:r:-31 V.r.* v-:$71±1111-Jv:7 J.ffl5t:a-~:n1;:pt 
GTA~GiiQffiil6T@il60)~~~MtaJlffi~Hc~.g. 
;:5L,kfflm~••~. ~Y:tMtaJJO)J::i~AA•••-r 
~ffi-1.'ifjQ. *k. ;:O)MtaJl-r~. ::.,~::,,YO)ff~. 
ffie~1.'ft1:"9 QRI/J 1- Jv:7 ~5fn1IE~l:ffll~c'@tJ v\f,= 

taJJt. x.:;,,v::,,0):77/=t-::,,'.fev;;z.;f-::,,;;z.J:<"iiJ~c 
9 Q]l[jjlijffi1\1 :f tJ 'Y rm.11J~Memfjli9 Q;: c €ffi 6 
O)§~c"9.g. 

[0015]~~ • .:r:-319.r.-*v-310)~'1:'x.::,,v:;,, 
MI/Jefi5Wft. :i:.::,,v::,,0):77::,,=t-::,,'.fO)kil6~. :7 
7y-rO)•ftffeMtaJJL,-rx.::,,v::,,O)@Eae!\l~att 

il6. I./-Y ::,,MI/JWWJI:::., 3 'Y :7 tJ!§e1: l,~9l,). J! Tfi < 1:l;J::fi,q O)n$n!~ ~ G:hQ;Q1, .ftffO)ffjljtaJl;q! 
1:. ffi!HaJJ;;z. ~- rn1+5tTt.i:1vi. ~O)t.=il61:••t.i:'bO)ct.i:~O)-z"lt•mtt1::zL-v). ~ 
[0009]-t-;:Tlfs:H~~. 'f:-:$79.r.-*v-:$'~.J: ;:T*H~~. fli'i*~:7'7y-r.ftffO)MtaJITI::,,V::,, 

Q~fiqil::. x::,,v:;,,~ 1,,;;z.;f-/.7-J: <. L,n\:tf!i'i•tJ 40 e~MI/J~tt<Q;: ceffi 7 O)§i'.19c"9Q. 
Mti111.'NMI/J~ii<Q~<. x::,,v::,,~MI/J~0):77::,,::t- [0016] *k. ~~~'f:-31V.r.-*v-:$'0)~"1:'I. 
::,,'.fMtte-~ft9 Q;: cbi1.'~Q]![filljffi/\1 :f tJ 'Y t: /Y ::,,MI/JHT? :1$Jft. 'f:-:$79.r.* v-:90)JEltl±l1J 
~11J~m€mfjli9Q;:cem10)§~c9¢. 
(0010]*~· $ft~~. xE:75::,,::t-::,,'.fMtt:a

-~ft9Qt.=il60);;z.::57 ::,,1,1 t';:ffl~. Mfflfl!Jti111.'•!Jl"9 
Q;:c:a-ffi20)§i'.19c9Q. 
[OOlll*~·*H~~. ~E:75::,,::t-::,,'.fMtt~ 

-~ft9 ¢ t.:il60);;z. 31::,, n1 ~m c, -t"O)RO)MI/J c 
€. mi;:n~.:r:-31V.r.-*v-31~f.10)~00~"iiJ~c9 
Q;: c~ffi s 0) E1~c9.g. 

O)M~r1.'~. :i:.::,,v::,,0):77::,,::t-::,,'.fO)kil6~1:G.g 
~~-::., 3 'Y :7 O)ft 1: 1a:Jff it G :tttJ l, in!. ~~•em~ 0) 
~oo~•m9Q;:ctf*•x0)::.,3y:7e~~t@Q. 
~;:1.'*H~~. :77Y-rfflftffO)Mm1.'~-::$7~.r.* 
v-310)~Ga0)fil:rem20)~oo~~~~~~i;x.::,, 
v::,,eNM11Jatt.g~ceffisO)§~c9~. 
[0017]-n. A:9-:$''f:-:$'€~ffl9¢~ft. ~ 

50 *n)Gx:;,,v::,,1;:M&~:tt-cviQ;;z.:$'-:$''f:-::$71i. im 
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'it. Rfflffili'.7~tptJ.vlt.:ilb. '/JltJ. IJ O):*ffl:tmlffl'.!lilJO)i/Ut 
ffi!jj(ffi-c.'~!li/J c! -tt-r l,\ 9;:. cn"3. Rfflffl}j'.O)~ l,\;iErr 
•O)x:;..,9:;..,NM!li/J~~~O)ftl'i/j!jj(~-c.'RJflT9c,ffl 
~ttO)•~~~*i:!h9.~;:_1.'*H~~. A9-9=f: 
- 9 :a:=c-:$1~.r.*v-:$71:J::~::77 :;..,=t-:;.., 7' r Jv ::7 :a: 
M5~ftffi!jj(ffi1.'~!li/JG. G~b~!lilJ-Me~~G-CR 
Jfl99;:.c1.'. A:7-9=f:-:$70)ffl~tte•*99;:_c 
effi90)§a9cT9. 
[0018] c;:..:s-c.'. x:;..,~:;..,M!lilJO)~iYJ0)::77::..,=t-

( 5 ) ~lfflljl 1 1 - 8 2 2 6 1 

8 

1:: .:i.-91:;,1. -=c 'Jc! n. 7 ::7 tJvlffl/j'. c••O)lffltf.'IJH3 
;iErr~•e~iYJ~;iErr=c-fv-y7e•~G~~s. & 
.,~0)7 ::7 tJvlffl/j'.c.jmO)lffl"b'f.1:::it G-CtJ. i:! tJ.9. ~ 
;:.1.'. *H~li. J:!2A:7 :;..,1'\1l!ilJ1alJO)ffflMJ•wiev-y 
7~~-~99=c1.'.M8~V-Y7M•1.'~~~x:;.., 
9:;..,NM!li/Jefi5;:.cem180)§a9c99. 
[O O 2 7] c;:..:S-c.'. J:!20)l!i1Hilll::::J3vl"f, x:;..,~:;.., 

O)M!li/Je••99L.C~.m•~~IJ--M~X/9/ 
M!lilJ••~R7i:!it9J:1.'a&1.'~G. ~;:.1.'. $H~ 

:;..,7'f--Jl,~7f;I:, illJizl!O)J:.51:::. i~HBO)X/9/@J!lii;.l[!, 10 l;I:, a9UitJ.X/9/~a!li/JfiJJl9remfi~C9GL.Cem1 9 
J:~fllsfl:::f;t:*~v\:il. ~O)f~H;t~hlic:*~<tJ.<tJ. O)§a9c1"G. 

9.~;:.1.', ;;$:ft~~. J:EO)lfil!lii;.1[!,J:~llsf~. A:7 
-:$7=c-9~M~a9~Wffl99;:.c1.'. x:;..,~:;..,M!lilJWl 
r .. , zim c:. -c=c-:$7 ~ ::r:.* 1,,--;10) 1--Jv::71:1:l::/J O)tlll:k:5:tz 
1il:tsJft1" Q;:. c-c.'. ~O) t--Jv::7 z~Ji1" Gt.:iYJ0)::7 '7 'Y 

~~~ffO) •• z*N~9GL.CZffil00)§~C9 
G. 
[0019] *k. J:EO)J:.5~@J!lii;.l[!,J:~llsf~. A 

9-:$7=f:-9zM~a9~WJfl1"9;:.c1.'. x:;..,9:;..,~!lilJ 

[0028] *k· ;;$:ft~~. =c-99::r:.*v-:$7~J:. 
9I:;..,~:;..,M!lilJM•z~m~•7i:!-tt~;:.cem200) 
§~cTG. 
[0029] *k. ;;$:H~~. x:;.,9:;.,M!lilJaO)=f:-:$7 

;iErr~sx:;..,~:;..,~rr~O)•rrzf11ffl~rr5;:.czm2 
1 O)§a9c99. 
[o o 3 oJ *t.:. *H~f;t. A9-:$7=c-:$7efflvL~, 

~!lilJilltllilJJl:.t:, l,l"f. ~ttl:$'crrT QA :$7:;., /'\-1 R,ljji!j)O) v 
Wlrai zim C:.-C =f:-:$7 9 ::r:.* v-:$7 0) r Jv::7 tl:J::/JO)Jf:k:5:t 20 A iF:;.., A zfPJJ: i:!it.::i ;:_ c em 2 2 0) § ~ cT 9. 
e•M1"9=c~1.'~9.~=1.'. *H~~. x:;.,9:;., [0031] *t.:. *H~~. A:$7-:$7=c-:$7eJflv)~ 
MJ!lilJO)t.:iYJO)=c-!19 ::r:.* 1,,-:7 0) r ;1,::7 a•e•• G 
tJ.nf G. ~O)tl:J;IJ rJv::7tHaiie b.it!~f~T Q;:. c em 1 
1 O)EJ~cT-o. 
[o o 2 oJ *t.:. =c-:$79.r.*v-:$7 rJv::7ex:;..,~ 

:;..,M3!1i1JO)t.:ilbl:i!i'J'/J\fJ.vljj~c G -r. A:7-:$7 =f:-:$7 0) 

~1.';iErr.O)X/~/NM!lilJa-rrb-tt9=Cb~~Gtl 
Q~.~O)J:.5~T9c, illJEO)~~~G. A9-:$7=c 
-:$70)ffl~ttO)•~~~*i:!tl.9.~;:.1.', *H~~. 

M!lilJffitl1aJll::J3v)"f. ~ttf:$'c.l["JA:7 :;..,1'\1 ffi1J.O)lfflMJ 
llsfWJa-V-y7J:~&~9Q=c1.'.~M~V-y7 •• 1.' 
·-~I/9/NM!lilJ€fi5;:.cem230)§a9C9 
9o 

[0032) *k· *H~~-~w~~M~MO)Nlfflc 
~*~J:.IJM!lilJ••O)fiRa®1.':$71~:;.,7'&<x:;.,9 
:;.,e@nlfil&~-tt-o;:.cem240)§a9c99. 
[O O 3 3] *t.:. ;;$:H~l;J:. A:$7-:$7=f:-:$7a-Jflv\9 

Mi2cli~I:. A :$7-:$7-=c-:$7 €±:1*c GtJ.'IJ1 G -=E:-:$7 30 x:;.,~ :;.,M3!1i1Jf!,IJ1a1Ja- f11ffll:R7 i:!it-O ;:_ c em 2 5 0) § 
~::r:.* v-:$7 rJv::7 a-M~~l:::f1Jffl9-o ;:_ c-c.'. ;iErrllsf a9c1"-o. 
x:;.,9:;.,NMJ!li/J€fi5~~1.'b, A:7-:$7=f:-:$70)ffl~ 
tt:a-•~9-o;:.czm120)§a9c9-o. 
[0021] *k. ;;$:ft~~. M!li/J•••O)A:$7-:$7-=c 

-:$70)fli!J1alle.!t!~ftT-o z:. c:a-m 1 3 O)§ff9cT9. 
[ o o 2 2 J *t.:. *H~l;t. -=c:-99x.* 1,,-:7 1---Jv 

::70)~1.'. Ma~3-y:::70)ft~efi~~~-~~~G. 
vA~/A&<x:;.,9:;.,€~M!li/Jc!it-o;:.c€ffil40) 
13a9cT9. 

[O O 3 4] *k. ;;$:H~l;J:. A:$7-:$7=f:-:$7a-Jflvl-o 
x:;.,9:;.,M3il:Jffi!J.l::::J3l,)"[, x:;.,~:;.,MJ!lil.JaO)=c-:$7~ 
rr~sx:;.,9:;.,~fi~O)•rreP1ffl~rr5z:.ceffi26 
O)§~cT-o. 
[0035] 

[~~a-M~T9f.:iYJO)¥aJJ:EffilO)§a9:a-JidT 
-ot.:ilb. *H~~. x:;.,9:;.,c, =c-99x.*v-9 
c. MEx:;..,9:;.,c=c-:$79x.*v-:$70)!1i/J;1Je•~~ 

ro o 2 3J *t.:. *H~li. M!li/J•m•O)=c-:$79x. 40 ~•m•tJ.~!lilJ~!llc. MEx:;.,9:;..,, =c-:$79x.*v 
*v-90)J--~::7••:a:::7':7-y~O)ffi@ff•~~@b-tt -:$7&~~ti.GO)~;IJO)*~~O)~•e••ToM1all& 
-r.lt!~ftT-o;:. cHIH 5 O)§ff9cT-o. Ille. e1iiu~o*jjtijffl1\1 :t•J 'Y rmK!lilJ&Mt1::::J3v\-r, 

[O O 2 4] *t.:. ;;$:H~l;t, A?7//'\1$1JjaJJ'/J\GM!li/J 
•1a11~0)•rrO)~O)=c-:7 9 x.* v-:$7 0) r Jv::7 ffi1J1a1Je 
ffiiYJ-r.!t!~~n~1.'rr5;:.c:a-ffi160)§(19cT-o. 
[0025] *t.:. $ft~~. =c-9~x.*v-~~J:. 

-oM!li/Jl!ilJlaJJl:::.t:,v)""(. ~n1:::$fcff9 OA:7:;., IH f!ilj1a1)0) 
vA#/A~fPJJ:i:!-tt-o;:.c~ffil70)§(19cT-o. 
ro o 2 6J cz:..:s-c.'. tt*1\1:t•J 'Y rmK!li/J&m1:s 

it-o~rr=c- rO)W 1J~~1;t. tiJlaJJ~!ilO)x-1 ::7 o :i:;., so 

MEMlaJJ~fflt~. x:;..,9:;.,eW~i:!tt. =c-:$79x.*v 
-:$70)!1i/J1Je•~~~Jil..,-rv\,o*jjtijjeff~I:. 7 ::7t 
JvNA~H§1itl:Jl..,"[, x:;..,9:;.,eM!lilJc!tt-oM!li/JllifJlaJJ¥®: 
C, MM!lilJMlaJJ~-~J:.9I/~/O)M~~jfcfi~it 
L, x:;.,9:;.,e::77:;.,~:;.,if~M~lll*-c.'@J&i:!it-oM 
•err5A~:;..,1Hl!i1Hill¥ace:fi1"9. ;:.c~4tr.&c 
9-0o 

[0036]*~· ffi20)§a9a-~dT-ot.:ilb. ME~ 
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ili/J•m~. MEI/9/&~t-79i*v-7fflliM 
O)ili/J:;IJ{i;;.elfjfJfailiiJftt~? 7 '.'./Te:ff L,. ME.7-:$7 //'\ 
1lfj!Jfail=H3tli. ME? 7 '.'.!TO) I-Jv?fil•e:11t11. I/ 
y:;.,e77:;.,~:;.,iflfflMfil:•*~@E~tt¢eac~¢ 
~ 51:. ? ::'i '.'./TffelfjfJfMJ"t~.7-7 :;.,1,1 EE1!1'Jfail¥®:e 
~ut14d7'J1!* 1:"Jtl¢. 

( 6 ) 

(0037JE~. m30)§~e-d"t¢~~. MEM 
ili/Jffi1J1Jlll¥a11. 7-:$7 //'i1'llilJ1JlllH1:I:. Mi2'.7 ::'i '.'.!TO) 1-

Jv? s••:1:t11t-?1Yx*v-:$70)1:l:l ;1J 1-Jv? .t;,. ""f c 
t~-;>J:::H:. 77'.'.ITO).~J:Eeffi!J1Jlll"t¢?7::,,~::,,if 10 

EElfjfJ1Jlll¥®:e~umdc ~tt-;>. 
[0038] ~k. m40)§~~-d"t,Qk~. ME~ 

D&•~. MEI/Y:;.,eMili/J~tt¢7-:$7-:$7=E:-:$7~ 
1'f L,, ME~tlli/JllilJ1Jlll¥i~11. 7- 7:., 1,1 lliHJlll1&1:. 7. 7 
-!;'=E:-:$70)fflli/Jc. IVIE?7'.'.ITO)•~e~~~ffb 
tt¢tMdc ~ tl¢. 
[0039]*~· m50)§~€-d"t¢~~- *H~ 

~. I/9/c. =E:-:$79x*-v-:$7c. MEI/Y/ 
&~=c-!7Yx*v-:$7fflliMO)li/J;/JB;•e••iiJn~ 

~lffl.lf 1 1 - 8 2 2 6 1 
10 

::'i :;.,~:;.,iflfflMfil:•*~@E~tt¢lfjfJfail€ff 5 7.:$7 //'\ 
1lfjfHJlll¥ace1'fL-. M!27-?1/1,1ffi1JtaiJ¥a1;1:. Mi2 
'.7 7 '.'./TO) t-Jv?fil•eat11. I/9/€'.7 ::'i /~/if 
lfflMfil:m*~@E~tt,Qe•c~¢J::':)~. ?7'.'.ITO) 
fffififfef!1'Jfail"t ¢7- 7 :;.,1,1 EElfi!Jfail¥®:~~JJ.. M~2M 
lilJffirJ.=¥-ali. 7-.7 //'i1lfjfJ.~I:. 7.:$7-:$7-'!::-70) 
fflli/Jc. ME?7YTO)efie~~~ffbtt¢. ~c:1::e 
iM'r.&c"t ¢. 
(0041JE~. m70)§~€-d"t-Q~~. ME'.7 

7/~/ifEEM8¥§!:~. I/9:;.,~il!i;0)~~-~§8 
-~~¢cl::':)~. 77'.'.ITO)e~EE€M8"t¢~~--
1Jlll¥®:~~tl'ti'4dc: ~ tt,Q. 
roo42J*~· msO)§~ead"t¢k~. ME? 

7/~/ifEEM8¥a~. =c-:$7~x*v-:$7@EO)M 
1>Ji'.eFJr~f~J;J.i*.J1:tllJ~¢J:: '? 1:15 YTO)f,!f~EEellia 
a"t-Q~&•amM•¥me~umdc:1::~tt-;>. 
[0043]*~· m90)§~€-d"t¢k~. MEM 

DM8¥a~. 7.7-:$7=E:-!5'€I/Y/~R~@E"t 
-QMM~~~-~tt-Q~~~~-•=¥-me~trmdc~ 

7 7 '.'.ITC, MicI/Y::,,c:1::=c-7 Yx* v-70)l/J1J 20 tl-;>. 
e•~~{i;;-iiJft~B;l/J&mc. MEI/Y/. t-7 (0044]E~. m100)§~~-d9,Qk~. ME 
Yx*v-!7&~?7'.'.ITeM8"t¢M•&mc. e• Ml/JM8¥a~. ?7'.'.ITO)e~EEe?5'.'.IT~I/Y 
~¢•1mim1\1 :trJ '.'.I i.:~ili/J&m1:s1.,l-c. Mt2lfjfJ•• :;.,0)7 ::'7 :;.,~:;.,if 1-Jv? O).ijL~•~fil•"t¢•1:~~"t 
.~. I/Y/ew~~tt. 77'.'.IT€ •• l.,Tt-7 
9i* v-70)l/J1J~•~"'-fil•L- Tvl¢•iffiijEfJll\j 
1:. 7 ?tJvft~e~l±l L--c. ? ::'i '.'./TO)e,g-1:J:: tJ I 
/Y/eMlilJ~tt¢Ml/JM8¥ac •• Ml/JM.¥m~ 
d::¢I/Y:;.,O)Ml/J~~ff~tt-C. ?7'.'.ITO)fffi,g.~J:: 
IJI/Y/€77::,,~:;.,iflfflMfil:m*~~E~tt¢M• 

¢?7/~::,,ifEE~~¥me~umdc~tt¢. 
(0045J*~· m110)§~ead"t¢~~- ME 

Mli/JM•¥m~. =E:-!7Yx*v-:$7~I:;.,9::,,0)77 
:;.,~ ::,,if 1--Jv'.7 0)1f:J:!;J•c•iffiiO)!ml/J 1-Jv? e1±111 ~tt 
Q t-Jv'.7lliU8¥ae~umdc ~tt¢. 
[0046]*~· m120)§~€ad"t¢~~. ME 

eff':)7.?1/J'i1'lfjfJ1/!11¥ac:1::e1iL-. Mi27.7::,,1Hl!,IJ 30 Mli/JlfjfJ8¥a11. =c-7~x*v-71:7.:$7-:$7=c-:$7 
8¥m11. Mic? 7 '.'./TO) 1-1v?B;aeitt1t. I::,,y::,, O)ffl!i/JmifiH:Jt c:-c t-Jv? e1±11J~tt¢ t-Jv?lfjfJ1Jlll¥m 
e71::,,~::,,iflfflMfil:m*~~E~tt¢•~c~¢~:, ~~umdc:1::~n,Q. 
I:. ?7'.'./TO)fffi~EEelfjfJ8"t¢7.7//'i1EEl!,IJ1Jlll¥m 
e~JJ.. Mi2Ml/JffiiJ8¥ali. 7-7 ::,,1,1ffi1J1Jlll~I:. M 
E?7'.'.ITO)l-~?fil •• it~=E:-7Yx*v-:$70)1±l 
;/Jl-~?.lJ.""fc:~~J::':)~. ?7'.'./TO)fffifi"EEeMa"t 
¢77::,,~::,,ifEEM8¥me~u. ~ceiM'Wc"t¢. 
[0040] *~· ffi60)§~€-~T¢~~. *H~ 

~. I/Y::,,c. =E:-:$7~x*v-7c. MEI:;.,~::,, 
eMlilJ~tt¢7.:$7-:$7=c-7 c:1::. Mt2I:;.,9:;.,&LF=c- 40 

:$7Yx*v-7fflliMO)li/J1Jm.€M•iiJ~~?7'.'.IT 
c.MEI::,,Y::,,ct-:$79x*v-!;'0)~1Je•~~. 
{i;;.iiJft~mili/J&mc:. MEI/9/. t-:$79x*v 
-7. 7.:$7-:$7=E:-:$7&~?7'.'.IT€Mfai!T¢M1Jlll&S 
c:1::. Hili~,Q•iffiim1\1 :t1J '.'.I rlm!li/J&m1:svlT. a E••••~. I>Y::,,ew~~tt. ?7'.'.IT€ •• L, 

-c t-:$7 Y x* v-:$7 O)l/.)71 e•~"'-fil. t.., '"'(l,l,Q$.iffij 

~fr~I:. 7?tJvft~€~tf:IVC I::,,9::,,eM!li/J~ 
tt¢M!i/JM8¥ac. MM!ii:JM•¥m~J::¢I/~/O) 

(0047]*~· m130)§~€-d"t¢~~. ME 
7.:$7-7t-:$70)~!1i/JMM~. :$71~Mfailc~tt,Q. 
(0048]*~· ffi140)§~€-d"t¢~~. ME 

M!ii:JlfjfJ.¥a11. t-7Yx* v-71:IR::k 1-Jv? €tf:I 
1J~tt¢ 1-Jv?lfjfJ!Jlll=J=.ac. t-:9'Yx*v-70)lft;k 
1-Jv'.7 tt1:n~1:. -'.7 7 '.'.I 70) 1--Jv-'.7 ~:!ie::k~ < TAt.< 
efiEEem::k~tt¢mEE¥me~umdc~tt¢. 
[0049]*~· m150)§~€-d"t¢~~. ME 

M!li/JMfail=J=.§!:~. =c-:$79x*v-:$7~I/9/0)?5 
::,,~::,,if 1-Jv'.7 0)1f:J:!;J•ett11J~tt¢ t-Jv'.7lfjfJ8¥me 
~umdc: ~tt¢. 
roo50J*~· m160)§~e•d"t¢~~- ME 

M!li/JMfail=J=.§!:~. 77'.'.ITO)fffi,g.EEe7.1-:17'.'.l:1~ 
tt¢7.1-:17'.'.l:1¥~e~umdc:1::~tt¢. 
[0051]*~· ffi17<l)§~e-d"t¢~~. ME 

7.:7::,,;'i,(lfjfJ.=¥-afi. 77'.'.IT<l)l::.7. 1-::,,7. t-0-7 
Ha~¢ 7 7 - A 1- 7-< Jv EE#t.Mt¥a e~umd c1:: ~ tt 
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[0052]*~· ffi180)§~ead9Q~l!I). ME M••~~. t-5~Ra•c.:r:./V/~Ra•c0)~ 
1::7 7 -:1:J-7-.5 /1,1a•e1BtJi::a:nt.=#/Jdc anQ. 
(00531*~· ffi190)§~ead9Q~l!I). ME 

MDM•¥m~ • .I./:l/l§EffimJi::l§E~~?kc 
~ • .:r:./V/~•Me~MG~*attQ#/Jdc~nQ. 
[00541*~· ffi200)§~ead9Q~l!I). ME 

MDM•¥m~ . .I./:l/l§Ect-9:lx:tv-91§ 

( 7 ) M003JZ 1 1 - 8 2 2 6 1 
12 

0)77/~/?'-~. 77::.,,~::.,,ijff···-~~Q7 
7 -:;:J-0)-f*-B-.EEO)ffl!J.c'. rJv7~M!!S1t€t-5 Vx 
* v-50)tl:J:tJ rJv7 !2'-Tl::ffl!JllHgQ;: cc'. tl:l:tJ"iiififil 
rJv7 i1'.Jc'.:r:.::.,,:J ::.,,e 7 7 ::.,,~/7'9 Q;: bo1c'~Q. 
(o o 6 4] -1J. M;:tti1{4!i:lll0)#/Jdc'l;t, 7,.5::.,,1, 

1M•R~.MDM•¥m~~~77-:;:J-O)f*-B-c~
~7,.5-5t-~ffi~DanQO)c'.M~77::.,,~::.,,?' 
~tHJJO).:r:.::.,,:J/@E0).1L!>J::lflliJO):k~tJ. I--Jv7 €~·~ 

EO)ll'iJWJR1:: 7 7 -:1 :J-€:¥c:~f*-B-attQtMdc a n-Q. c9 9•WJ1::aott-c. 7-.~-~ t-50) t--Jv7 €1fW! 

[O O 5 5] *I::. ffi210)§~€Jid9Qt.=l!I). M!2 10 l::f1Jffl99;:c:7'.11c'~Q. 
•••~~ . .:r:./9/MDR. t-5:Jx:tv-50)tl:J [0065] *~· M*~5E.O)#/Jdc'~. J::E77 
111--11,7 :a:7-.1'-:1Yr'.7 /~tt . .:r:.::.,,:J::.,,0)7,. o-:; t--Jv 

oo~eoo<. •7••¥m:a:1f99#/Jdc~n9. 
[00561*~· ffi220)§~:a:ad9Qkl!I). ME 

7,.9::.,,1HlllHiill¥m1;i:. 77-:1:J-O)'c.7,. 1--::.,,7,. 1--0-7 
Hal!!) :f;J 7 7 - A 1-- 7 ,( 11, .EEf~us ¥m e~ut'4d c ~ n 
:f;J. 

[0057]*~· ffi230)§~:a:ad9Q~l!I). ~E 
•••~~. t-9~Ra•c.:r:./v::.,,~fim•c0)~ 
1::7 7 -:1:J-7-.9 ::.,,1Hm•e~Ji::ant-=tl,jdc ~n-Q. 
[00581*~· ffi240)§~€adg?;J~l!I). ME 

MDM•¥m~ . .:r:.::.,,9::.,,§Effim~§E~~?~C 
~. •Me~MG~*att?;JRdcan?;J. 
[0059l*~.ffi250)§~€ad9Q~l!I). ME 

MDM•¥m~ • .:r:.::.,,v::.,,l§Ect-9Vx:tv-9@ 
EO)~WJR~75-:;T€~~-&~tt?;JfMdc~h?;J. 

/~::.,,?'Mtt€-Ji::fl::9 ?;Jt.=1!1)0)7,.9 ::.,,;'{1' !l*!it-.H~t.= 

J::c'. -tO){f0)~€JD€t-59x:t v-90)tl:J:tJ I--Jv7 

~Tc'fi5;:c:ffic'~Q. Lkffi?-C. ;:O)fMd~~n 
Ii. r:,.,9::.,,0)7 7 /~ /ijO)t.=1!1)0)7-.~ //H !l*!it-. 
c. -tO)R0)77::.,,~/?'~~-QMDce. •~O)•~ 

~~D¥m~Lc't-59x:tv-~~~~fi5;:cffi 
--Cff9. 
[0066] *k· M*~6~EGO)#IJd--c~. J::E7 

t.=J::c'. -tO){f0)7 7 ::.,,~::.,,ijO)~O). Ml:::k~tJ. 1--Jv 

7€•99.:r:.::.,,9/§Eft~J::~-~ . .:r:.::.,,9/~Ma 
~hk7-.5-9t-9€M~~~RfflgQ;:c:c'. t-
5Vx:tv-9c:7-.9-9t-9iitii1JO)a•effML~ 
ffiG.:r:./9::.,,€77/~::.,,7'99;:cffic'~Q. Lkffi 
?-C. ;:O)Rd~~:tl~ 75::.,,~::.,,ijO)kl!l)~t-9 

Vx.:t-v-~O)JE.€:k~(gQ;:c:~<. G~~.:r:.::.,, 
~::.,,O)ffiM~€v7-.~::.,,7,.~<fi5;:cffic'ff9. 
[0067]£~. ffl*~7~E-O)Rdc'~ .I./9 

(0060l*~.ffi260)§~ead9Qkl!I). ME 
•••~~ • .:r:.::.,,9/M~R. t-99x:tv-90)tl:J 
:tJ i,.;1,7 e7,.1-:1Yr'J ::.,,~tt • .:r:.::.,,:,;::.,,0)7,. o -:1 rJv 

oo~eoo<. •7••¥me1fg?;J#/Jdc~n?;J. 
[0061] 

ao /0)7 7 /~::.,,?'O)t.=1!1)1::. 7 7 -:;:J-0)-f*-B-.EEe . .:r:./ 
v::.,,l§~O)~{l::$7'.11-Ji::c:tJ.Q~ 51::llllJ.G-Cv)QO) 

[~~O)~ffl&~Wl*l J::EO)#/Jd€~Q•*~1E• 
O):qiiifiifflJ\1' 71)-:; }.t~~-~c'l;l:. 7-.9 ::.,,J'{,f flj!J.¥ 
-~~QM.Tc'. 3~.:r:.::.,,9::.,,ffi77::.,,~::.,,?'llf:IM& 
~*c'§Eatt6n~!l*!it-.c'. MD••••O)••~~ 
?;J.:r:.::.,,:J::.,,0)77::.,,~::.,,?'ffiOOMan?;JO)c'. ~Ji::&~ 
~60)77::.,,~::.,,?'cA~~. 77::.,,~::.,,ijO)M.ffiW 
~ ct~ I). ~IO(J::-~O)fill,)•r,iji1'.Jc''ti:~L-"(X/~/ 
€M~~tt9;:c:ffi--C@Q. L-~ffi?-C, ;:0)#/Jd~~ 
:hi;!. t-5:Jx:tv-51::~9~fii:f:ll:: • .:r:.::.,,v::.,,e 40 

1,,7,.~::.,,7,.~<NM~~tt9;:c:ffic'8. --~~ • .:r:. 
::.,,9::.,,ffitla~O)~O)~D i'-Jv70);k@tJ.ffi:~~.7}.€. flli 
•~M~M•L"~<;:c:ffic'ff9~5~~Q. 
[00621*~· M*~2E.O)Rdc'~. J::E0)7-. 

9 ::.,,1Hlll1Jti!llefitJ. :i~1::. 7-.9 //H .EEffl!J•¥a1::~ 
Q 7 5-:; :J-0)-f*-B-.EEO)fli!J•c' r Jv7 Wii€lll1Ji!Hg Q;: c: 
c'. t-99x.:r--v-90)!--Jv7€f1JfflL-C. lil~l::.:r:. 

c'. fllj-~77-:JTf*&.EEO) •• c'.:r:.::.,,v::.,,eNM~a 
ttQ;: c:7'.lic'~Q. 
[0068]£~. ffl*~8~E.O)Rdc'~ • .I./9 

::.,,0)75::.,,~::.,,?'0)kl!I)~. 77-:1:J-O)-f*&.EEe. t-
5Vx:tv-~O)§E•O)~TffimJEO)~OOi1'1~~~G 

n-Q~ 51::fli!Hi!IIG-Cv)QO)c'. **~tl:l:ffi~O)il1/iv)t
~~x:tv-~w&ae~cg~~•~O)M~•~~? 
t.=M~lll!J.il1"iiJfifil c: tJ. Q. 

[0069]£~. M*~9~E-O)Rdc'~. 7-.5-

~t-~~t-99x:t v-~1::~97 5 /~/?' r)v 

7~M5ffa•!l*~c'~~L-. L~~~~-~~~llHL
-C~fflL-kM~MmffifibhQO)c', 75::.,,~::.,,7'0)~ 

O)t-59x:tv-9c7-.5-5t-50)·-~~~ff 

MG~ffiG. 7-.5-5t-50)ffl~tt~Jilffl99;:c:ffi 
c'ffQ. 
[0070]*~· M*~lO~E-O)Rdc'~. 75 

::.,,9::.,,~77/~/?'00M&~*c'@~attQ;:c:ffic' /~::.,,?'~WO)@Gft~J::~-~. 7-.5-5t-9~M 
~Q. ~~~~ffll.- . .:r:.::.,,v::.,,M~Wl~~~G"Ct-59x:t 
[O O 6 3] £1::. iM*~3!2.0)Rdc'f;J:, .:r:.;..,:)::.,, 50 v-50) J,-J!,::7tl:J710)!\'9j(71~if:l!;Jfl:;9Q;:c:c'. -t-0) 
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t-Jv:7 ~~ii-t-Qt.:360):? :'7 c17'-f*fifEO)ffflJ1iill~*~fl:: 
°9-Q c. c:7'Jf1:'8Q. 
[0071JI~. M*~ll~EaO)ffld-r~. ~E 

O)~?~@En~~I/-~. A::9-::9t-::$1~:tm~~~ 
WfflL,, x:::.,~:::.,Mili/JMM~~Gtt-::$1~i*v-:$1' 
O)J--~:7W1JO)~*~~ft~-t-Qc.c:-r. x:,,v:::.,Mili/J 
O)t.:31JO)=f::-:$1V::c.* v-:$10) t-Jv:7~,J'i/f~ft~L,t~tii 

G W:h t- Jv :7 lfl!J1iill~ .!j!~fl::"t-Q c. c 7'J11:'8 ,Q. 
[0072JI~. R*~12~EaO)Md-r~. 7..:$7 

( 8 ) 

m1:ff? c. ctii-ra Q. 

~lm-'Jl 1 1 - 8 2 2 6 1 
14 

[0082]I~. M*~22~EaO)md-r~. A:>7 
-:>1=c-:>1 ~ m l,}.gtzaili/Jlfl!J1iill1:sv}t . .:e-tu:,1cf=r9 ,Q 
7.. :$1':::., l'\1' lfj!JjijO)f.:360):7 7 'Y 7'-0) !::A 1':::,, A 1' D-:7 
~illlil:fibtrQ c. c:7'Jf1:'8 Q 0)1:, A :$1':,, H1' lfl!JfaJIO) 
v7.~/7.~~~atr.gC.c:~1:'8Q. 
[0083]I~. M*~23~EaO)ffld-r~. 7.:$7 

-:$1=f::-:$1 ~ ffl t,} .gPJMili/Jl:sft ,Q 7.. :$1 / l'\-1 f!jrjjijO)lff:J 
M~M~--~ffi1:'fli'i.!j!~fi5C.c~-r8.g0)1:'. 7..:$1 

-:$7-I:-:$7 ~cl::{;fi:c: L,t~7'J1G=f:-:$79 ::c.-* v-:$1 1--)v:7 10 //H f!jiJ1iij!O) D 9 'Y :7 ~.!j!~fl:: lA~7'J1 G. iBJ!l:7.:$7::., 
~fffl~~l:frJm L,t.:.I. :::.,~ ::.,yi)ili/J7'J1fr:t.Jtl.g 0)1:. =c- l'H' f!jrJ1ije~fr9 ,QC. c:7'J11:'8 .g. 
:$19::c.-*v-:$70):77::.,=t-:,,'.'.fO)t.:31JO)J--)v:7Hif~L, [O O 8 4] II:. •*~2 41::i2aO)#iid1:'li. 7..:$7 
tmili/Jl--~:?~O)•~e•~~~~~,Q••~iiTRc:~ 
o. G~~7..:>1-:>1=c-:>10)M~ttea~-toc.c:~-r 
8 ~. 
[0073JI~. M*~13~E80)ffld-r~. Mili/J 

••~0)7..:$1-:$1=f::-:$10)N•~*~~T.gC.c~1."~ 
,Q. 
[0074JI~. M*~14~E80)Md1."~. :7:'7 

::.,=t-:--'.'.1~1::=c-:$19::c.-* v-:$10)W1Jii'J1i~t~•*O) t- 20 

Jv:71:'.I. ::.,9 ::.,0):7 :'7 ::.,=t- ::.,:7·n1r=rvt10 0)1:'. ~•::,, 

3c1:70)ft~e•~~~-~~~G. =c-:>1V::c.-*v
:$10)~1:'v7..~::.,,7.&<x:--v::.,eMMili/Jattoc.c~ 
1:8-Q. 
[0075JI~. M*~15~EaO)ffld-r~.Mili/J 

f!iUfaillliJ1::=c-:>1 ~ i* 1,,-51::-)E'.O) t- ;1,:7 el.Hn a tt 
~~G. x:::.,v:::.,e~~•-r:?:'7::.,=t-::.,'.'.f9oc.c~-r 
8~0)-r. =c-5Vi* v-:$1'0)f!i1J1iillelti~11::-t ,Q c. c: 

-5 =c-:>1 em t,} ,Q MYilili/Jl::s t,} t. x :-- v ::.,@ifiin1m 
~O)@ifiiR~~~kcc.~-rMili/JO)k31J~.I.::.,V:;.,~m 

Me•MG.~*9,Q••~fibtl,Q0)1:'. ~-~x::., 
9 ::.,yiJili/J7'J1iiJ1i~ ct~ o. 
[0085]I~. M*~25~EaO)Md-r~. =c

:>1V::c.-*v-:>1c7..:>1-:>1-I:-:>1~~0.:r.::.,v:;.,tzaili/J• 
•e~m~•7~ttoc.c~-ra,Q. 
[0086]I~. M*~26~E80)#iid-r~. =c

:$19::c.-*v-:$1c7.:>1-:>1=c-:>1~~0.I.::.,9::.,Mili/JR 
O)=f:-:>1~fi~G.:r.::.,v::.,~fi~O)•fie~m~B5c. 
cn1-r80. 
[0087] 

[ftB,iJ0)~1(rljO)W~] ,!;J,""f, ~ffiil::i'ev}, 2$:ftB,iJO)~trrli 
w~1::-:>v}tm8,il-t,Q. ~ 11iffi 1 ~nf§~fil.H::flHi1fijjij 
ffil\1':1 1J y J-!M!ili/J~Jil0)::,,,7.71,.tt,ide~-t~O)-r, 
C.O)~Jilli. x::.,9:::., (E/G) 1 c:. =f::-?"Vi-* v 

7'J!1:'8.g. -:$7 (M/G) 2 c . .:r.::.,9:::., l lHt=f::-?79::c.-* v-

[O O 7 6) II:. M*~l 6 l::i2aO)ffld1:'li. A:>7 30 :$12ffilira,O)ili/J:h~iief!lU.iiJfrut~:77Y7'"3 c. x:::., 
::.,1'(1'f!i1Jfailn\GM!li/Jlfl!J.~0)8fi0)~0):7 7 c17'"0)-f*fi 

fEO)f!iu•e•~11::9 ,Q c. c:n1-ra .g. 
[0077JI~. M*~17~EaO)ffld-r~. =c

:$79::c.* v-:>11:~.gMili/Jlfj!J•1:sv}t • .:e-tu:;tcfi9 
.g,7.:9:::.,1'\1'1fl!JfaJIO)t.:31J0):77c17'-0)l::7. ]'-:::.,,7. t-o
:7 eIBJ!l:fibtt ,Q c. c 7'J11:'8 o 0)1:'. 7. :$1::., !'i-1 f!irJ• 
0)1,,7..~:::.,,7.~~~attoc.c~-rao. 
[0078JI~. ~*~18~EaO)Md-r~. 7.9 

:::.,;'(1'f!iiJ1iill0)1JMM•M~fiJJ:•~¥1J~-rfli'iltil:f=r:i c. c:7'J11:' 
8 00)-r. A 9::., 1H tu•O) o v c1 :7 e•~11:: Gt~tii 
G. IBJil:7. :$7:::., l'i-11fl!J1iille~fiT o C. c7'J11:'8 o. 
[0079JI~. M*~19~EaO)ffld-r~. x:::., 

v::.,@E~m~O)@ER~~~kcC.~1:'Mili/JO)k31J~ 
x:::.,v:::.,~~Me•MG. ~*9o••~fibtlo0) 
-r. ~•~x:::.,v:::.,Mili/J~iiJfi!lc~o. 
[0080JI~.M*~2o~EaO)ffld-r~. =c-

v:::.,1c:=c-!>'V::c.-*v-:>120)ili/J1Je•~~~iiiiTfill 
~Eili/J~!il4c. x:::.,v:::.,1. =c-:>1~::c.-*v-:>12. 
7.:$1-9t-:$1 (S/M) l l&.LF:7'7":J7'"3elfl!J.9 
,Qlfjfjfail~ms (ECU) c:Hli~tt,}o • 
[O O 8 8) x:::.,9:::., 111. 2$:W~l:::J3t,}t, .:e-0):tm~ 

c Gt:tm~ffi 1 2 Vfl:tfifEJ'\c17 1J ~11/W-c: L,tf1=ili/J9 
o7.!>'-!>'=c-!>'11e~~tso • .:e-O)mili/J~~o~ 
#0)7.:$1-:$1c~8~. @E90W:na•11a~.:r.::., 
v:::.,10):77:::.,:7~~~~attk*ffi•12~•fiG. 

40 f.!?11:J:~ o •fin\ G11-tloffldc atttv}o. 
[0089] =f::-:$1Vi*v-:$12~ . .:e-O)D-:$721 

7'J'f:J:'7c17'" {J;{""f. ~1rrliW~O)mB,iJ1::sv}t, ft!!0):7:'7 
c17'-cl3:Z'l"9 o:l:'*-rc i :7 :'7 c17'-c: 1.,~5 > 3 ~fr vr 
x:::.,v:::.,1~aMah. I~. A1J:7:'7c17'" <~G<. 
~Af§W~O)mljijl::J3t,}tC 1 :77yf-ct,}5) 4 1 ~fr 
Gtcl::ko~ili/J~Jil4eMd-t~8ili/J••~ (T/M) 

:>19::c.-* v-91::~~x:::.,v:;..,Mj/Jf!i1Jme~m1:~7~ 4 o 1:aMatttv}o. 
ttoc.~~-r8~. rooeoJ~ili/J~Jil4eMd"to8ili/J••~4o~. 
[ 0 0 8 1] II:. ~*~ 2 11::i2aO)ffld1:'li . .I.:::., 2$:Wm1::J3t,}trdJfE::I:::., 1' 0-Jl,.::I..:: 'Y 1' (V /B) 6 

v:::.,Mili/JRO)=f:-9~fi~Gx:;..,v:::.,~fi~O)•fie~ so ~~o•~~ttom)E'.O)~~t-v-1::.,e~~~~O)c~ 
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n. -c-O)llif.1flhli. :r-<77v::,,~""Jv&111e1t-t..,-c 
1-i:;tiO)!mll!/J~8 l:il*a~:h-r1t)9. ;:0)§/i'.L'fi, MEE 
::I:::,, I- D-Jv.:r..= ,y I- 6 Ii. C i 7 7 ,y 7 3 O)i11JEE"tf"
;f-~$1Hrell'"t Q :::1:::,, 1- o-Jv.:r..= 'Y 1-- ~:Mttl-r l,)9. 

rooe1J ~•&!15~. ~-f~.:r.*v-f2e~ 
jf-L,tJl-)1' :::,,;'(-:$7~fl'l..,T, ;i;J;:_, r!IIEE:::1:::,, I- o-Jv 

.:r..=,yt-6~~jf-t..,tJt,)'JvJ1'r~fl't..,-c. J!I:. 7.. 

:$7-9t-9ll~~v-W~fl'L-rM•'"t971'7D 

:::1 ::d:: :i.-9 ~:±1*c'"t-Q-m:-=rmu1;lJl&!l~t~mzL -r1t) 

( 9 ) IM°'lffl 3Jl 1 1 - 8 2 2 6 1 
16 

~•c. ~~~~c. R7M•~•ff~:h~.J!~. I 
::,,9:::-,Mll!/JM.~. 75:::,,~:::,,~0)ft*8~0)I:::,,~:::,, 

@EO)n~1:~••c. •*•~O)••••c.~M~ 
*~&rt.~1<-e~~~:h"[l,)9. 

[0 0 9 5] *'f. Ci '.77,y,f-0)7..7'//'{1f!iq.1;t, 

~0)~~0):$11'2:::,,~-e•fi~~-e~Q.m1~. J:E 

wMl!l!lff!1J~n1mzn t..,t::.c ~-e~ JJ. • 21i. 71-tJvlll':I 
~~~2~jf-97Efit-r7,y70)Ci?7,y:f-7..:$7::,, 

1Hm1J1relJ~~1:J....-::,t.:c~c'i!!>JJ. a311. r::.,::;::,,w 

.::,. -c- L, -r, ffiiJ1rell&!l 5 "'-f;J: . .i'jijjljjO)~mH:im?t~!I~ to .tl:lffHrelJtlfR7 Gt::.fiO)m~~raiO)rai-e~ {:). ;::hi; 0) '5 
n,Q~~jf- LtJ t,)-t ::,,"tf"n, i; 0)71-tJvlffl~fai'j". Jii:,m ~. m 2 O):f!IJ!Jlr::15$nf~t.i57:h5!H1\J-e~~. tJs. *~ml 
fa~. t- 7::,, 7.. 2 'Y :.,' 3::,, J....nlfilE•fa~&rt.:r. ::,,::; ::,, 
@E•fai'j"n{l&i61f ~ri~c ~n-rt,),Q, 
[ o o 9 2] :,is:~1~/H:tttv,, tiJt;lJl&!l 5 f;J:, .:r.::,,9:::-, 1 

~f$.tl:~-tt. Ci 75,y:f-3~M~~-ttTt-99.:r.:z. 
t,,-9 2 O)t/JjJ ~iii~ 8 "'-~iiL"fv)9.$:jilij7Efi~I:, 
7 '.7tJvlffl~~~te vc. I::,,::;::,, 1 ~Pai!IJ~-tt~iliiH;lJI 
&fi:pq0)91).:f;!!! 7D-t7.. c L, "f 0)~€;t/J/ll1J1i!jl"H~~1f L, -r 1,, 

9.J!~. M•&ti:5~. Mlt/JM·¥~~~~I::,,::;::,, 

-e1;1:. ;:n i; ~#Fm t.., -rv)~, 

[ o o g 6 J £J.r. ~ 3 f:jf-'"t!Y-1 L.:J=-""- 1-- 1:£-::1 

~. ~1~#f-tt-r••L~~i;. •~••pq•~m~'"t 
~. ~W. I::,,9::,,@ERCNe)~W.tl:~fil'lO)O. t 
-?'lfilERCNm) ~.$:-O)ffl~~ilhTMffl, .:r.::,,::; 
::,,t-Jv'.7 (Te) lif$ll:Jtfil'l0)0, t-71--Jv'.7 CT 

m) f;J:, 7?t)vlffl~l:itc:-r~i;n,c:36~~~ht::./:l:I 
f.1iM1iill7 ,y 7°f:£-j'~ llif.12" nQ I-- )v'.7 c':tJD.~fil'lO)M 

10)~i;t/Jf:,fci'i'2"-tt-r . .:r.::,,::;::,,1~:77::,,~::,,:7·00M 20 ffl, Ci:77,y:f-EE (Pc i) f;J:Afnt~DO)O, tl:lf.1$dl 
fil:ti:*-e§JE~-tt~ill'Hiill~fr-5 ~i; < m:F!1'ot;1, ct.., J-.Jv'.7 CT o u t) 1;1:-=c-!Y J-.Jv'.7Im-ll!/Jt.11:~-8--::>t.: 1--

"[0)7..9::,,;'\-'(ffiiJ·¥~~1f99, Jtf*a':71:f;l:. *~· 
~:J3~Q7,:$7::,,~-1M•¥~~. Ci:75,y:f-30)%-8-
EE~l!l1J.l,Tll!/Jf.1~iiHJlilm"t97':$7 ::,,;'(-'( EElliiHiill=f~ 
~:±tJm:f;!l!70-t;:.i_ c L, T@.13"G"fv){:). 
[oo93]J!~. ••&ti:5~. -c-0)71''.70:::1::,,e 

:i-!10)-J-t 1J 1:1:7Eti't- r7,y 7~vliiA -rv){:), ~ 
2 l;l: ;:_0)7 ,y 77-:$7 ~~;i:l'.;fl:'.; L "[jr-9t, O)c' • .i'ji,m 
c. 7 :7-tJvlll':I~ c O)~-f*n,,;. 7 :7 -tJv::t ::,,~O)• 

Jv?Mffl~D.tt~-::> -rv){:). 
[O O 9 7] ::.::.-e. -'1::-:$77Efi~~n,i;. 7:7-t)vlffl 

~ntc i 77,y:f-7-:$7::,,1'\-fl!liJ1;lJlffi~l:J....9c, l!iJHij& 
t1:5t1,i;rmEE:::1::,,J-.o-Jv.:r..=,y l--6"'-0)'JvJ-1 rfi 

~ti:IJJ (~ 11:~;fJi!c':;r-9) c'. C i 7 7::; °TEE (Pc 

1) ~ 7 7- ;:.i_ 1-- 7-< Jv.EE c P o c L -r 7 7- 7,. J-. 7 

-< Jv~rai ( t f) tilt C i 7 5 ,y :J=- 3 O)n!IEE"tt"-if-"'-~ 
M"t,Q C@l~-~ffi;fJi!L'jf-"t)M.~frbh9. ;:O) 

ca•) ~ili-Jlltll:.:r.:::,,~::,,7Efiffi •. iii. 0 ~~U:iE 30 7 7-7- 1-- 7-1' JvEE (Pf) c 7 7-7.. r 7-1' Jv~Fai 
A<n•&~••)jjljj~•••~I:::,,::;:::,,&rtt-:$77E Ctt) ~. ••<:75,y:J=-e7-.t-::,,~7..J-.o-1~ 

fiffi•. {~71-tJvlffl~~M'<< :iE cwi•) ~••illiJl:.:r. 
::,,::; ::,,7Efrffi., -c- L T~7 :7-tJvlffl~JllUl:t-:$77Efi 

~•. J!I:. 7:7-tJv::t70):iE ($-1-Jv!mll!/JO)M•> 
••Jll1H:lfil~•~~~~~h-rv)9, -t-L-r. ,$:Jffflt-e 

~.~~ . .:r.::,,9::,,7Efrffi·~~-9Qt-?77Efr •• 
1:. a1:1Wic'"t{:) c i 17 ,y:J=-7,:$1 ::,,1H tJ••~n1~ 
~<!.fl"fl,\,Qg 

[0094]~~. J:E7Efrt-r7Y7e•ML-rfi 

b:ho:,is:ft~O):±M~•Q•~~•eA1*a':J~m~'"t 
9, *~ .:r.::,,9::,,W.t1:ft•~. ,$:ft~O):±Mc~B• 
~•tJ v)n1. f?lJx 1t, ~ 2 1:jf-97Efit- ~ 7 'Y 1'1:~ 
t,), 7 7-tJvlffl~7'.11f9i'~~rai£J.J:t-?77Efi'M~l:~Q 

c~. ••&/i'.50).:r.::,,9::,,W~~O)~•~~~ffbh 
9. -c- L, -r;: '5 L t.:.:r.::,, 9 ::,,{$ .tl: rc'0)7Efr!l:RDf::J3t,) 

-C. ~~I/9/~~~~~m~. 7~-t~OO~~M~ 
~~~J:I::,,9::,,7Efrffi·~~9cg, M•&!i'.5~~ 
JJI::,,::;::,,~BiiJ~~c~~'"to;:.t-e. I::,,9::,,w~ll!/J 

it. C i :? 7 ,y :J=-n!IEE-Jj--;f-0):.,, IJ :::,,9"~7'.)1;:t-1 JvL';lc 
tililj"""['g 9ffl/i'.O)~l:~jE~ h9. 

[O O 9 8] *I:. ~#RO)=fEL'. 7':$1/l'\-1EE (P s 
t by) 0)~~7'.117-:$7:::,,;'\-f~Fai Ct st by) tDtfi 
b:h9, 7-:$1 :::,,;'(-'( EE (P s t by) l;l:. C i 7 7 'YT 

3~1>Lr~7~~A, I./9/10)75/7:.,°"71' 
;¢11> l..-1§$i; L.-, EE*1il t- Ji,:? ~ifH!c '"t Q w!JvJO)fq~fftl!I 
~W.t1:'"t.::,8*0)EEf.1 CMA~100-2ookPaffl 

40 ~) c99, 7..:$7 )'/'\1~Fai ( t s t by) l;J:. m 1 X 

~•30)~•:n$~~~cg~.OOA~a1oomse 

cffl*~~-e~JJ. m10)ft~~$0)·ft~.-c-O) •• 
~~7..1'-~Yy~-~~SJJ.ffi30)~E~$0).ft 

~.-c-O)aCi~7,y:f-::t7c't-?77Efi~U9. * 
t.:. m20)!j!lj.J5$0)fflftl;J:. 7,.7::,,;'(-f~ra, (ts t 

by)~. Ci~7,y:f-EEO)*~M•(7..1-77Y7 
llliJ•) ntM*Q *c'*JHt1::>h9, 
[ 0 0 9 9] ;:O)~ '5 I:, C i 7 7 ,y:f-7..?7 ::,,;'\,f/fjq. 

ft-~~~h9.-c-L-r, ;:O).:r.::,,::;::,,~Mll!/Jft,~~ ~Wfr'"to;:c-e. Ci77,y:f-3efl'LT-'1::-:$79x 
fJ, Ci '.17 'YT 3 0)7,.:$7 //'\1'$1J.c. I/~/Mffl/J 50 :Z. t,,-:$7 2 0) J-.Jv'.77'.liI/9/ 11:~Ji~tl. I/9/ 
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l~@JE""tQ~. ~WO)~ij/YO)EEffiRfi~AQc= 

01:. m~t--Jv:7n1*~<t~Q=c1:c i :77'YT31i 
Aij'Y:fL,. I/9/l~t0)?7/?~&m1:W~L, 
"{ 7 7 /=t-/::1iifJO)A:$7 //'1 ~~ct~Q. =0)@1$,i;~ 

Ii. 6%ffliI/9/1:~*1:t> 1 0 0 ° fil3t1:il;Q. = 
O)r,,,. -'f:-:$7 I--Jv7 (Tm) O)-ll(Hi.I./9/ 10)77 

/=t-/::100M&~*1:0)@IEO)k~~-bnQ~ @IE 
t!!:ti'i)'J11J\~i,)t_:~. 1±:l;/Jfdl 1--Jv:7 (Tout) "'-O)~W 

~~<8~1:il;Q. ~<G-r. 77/7~&~~-~:7 
7/=t-::,,!J'O)l::'-7 rJv7n1~~-tQ=¥M1:~< =c 

1:. fllrJli!IJmlMMiO) 7 7 /=t- / ::1rJv:70)31. '!:i J:nt tJ ~ii 
e~G~9Q=c~'"{:~Q. "t"O)··· .I./9/MDM 
•• O)Ci77'YTffO)A1-:17':17~A~/Aea 

~Q = cnt1:8Q. 
[0 1 0 O] =O)J:.51:L,"{A:$7//H~:J(~;o1~fit~h 

QA'.9/IHMira, (ts t by) ;ot&i/?l-t.:;,c, ~f3f. 

~. MDM•=¥~~J:.QI/9/MD~RbhQ. =O) 
:!il\l;-8-, -'f:-:$1 I--Jv7 (Tm) O)J:ffl*c, C i :7 7 'YTEE 

( 10) ~00.ifl 1 1 - 8 2 2 6 1 

18 

cI~••1:c1;Q. =n~MG-r:.ffi30)~~~- ij
//,-/I/9 /1: Gn\•m Gt~v)t /-lfem i,)Q = c 
~~Qk~.~-O).I./9/~~ffll,k~-&.t/-lf~ 
%l'i*'J'.iEl;J,7f..l:li•m L,t~1,) ,tO) ct~-:> t L, ;I:; 5 ,#.1::i 

7' r J:li,ffrJct~Q. 

(0102] =5l,"{.I./9/%l'i~ft•L,t-:Mi41:. 
I/9/lO)ffilittfllrJfi!IJAo::; rJv1,Jv:te. tO)Mil70) 

7 :7tJvml13tl:~Gt-:ml13tl:mJ~. ~ G < 7 :7tJvm:lf3f. 
1:~ G t-:1±:l :n 1-- Jv:7 1: J:. tJ -'f:-:$1 mD ~ n --c t-i Q 1-- 7;,, 

10 A 2 'Y ~ 3 /O)kn@!Ea1:.r.::,,:,;::,, 1 O)@JEaeiliN 
lt"{v)<. tG--C. Ci 77::;T37'.lif*ft%7 (.I./9 
/@JEacr7/A.::.';1~3/A::IJ@J$.i;•-t~b'!:i-'f:
:$7@1Ean1~1..,<t~-::>t-:c8> -t.:;,c. -'f:-:$7tf:l:n rJv 
7 (Tm) e7 :7tJvmlf3f.1:~ Gt-:i3Jr'1:~~21:7..1-:1 
Yr'J /~-ttQ. 

[0103]*~· J:EM•e~R9QA~~~=¥me 
70-1:m~"tQ, ~4~. ~R~I/9/~DM•~ 

1 /7D-ejf-9, *i"'· AT'Y7S 10)7:7tJvmlf3f. 
(Pei) O)J:*c, 7..:$1-:$1-'f:-:$1110)M~~~Mi -~~~c. 7..5'-:;,:1S20)$•H~~~~J:.tJ. 7..5'-

l:frbhQ, =n1:J:.tJ. 'E:-:$11--Jv:7 (Tm) Ii.$ 20 'Y7S31:. ~fr-Z':17 (~2~!m) iQ\f::>mffO)~frtR 
jiljj0)!.IBDl:!f::,~t~7 :7tJvmlf3f.1:~Gkth*1:0) 1--Jv ~n1.r.::,,:J/~fifljl:~1:c1;Q;o\'i§n\ef1Jltfr-t Q, *t-:. 

:7 (Tac c) I: rJv7iil*5t (Tc run k) c7':$7 AT'Y7S 41:li. ~G< jEfi-Z'Y :f7'J\G Ci 7 7 'YT 
-:$7 t-- Jv7 e11a~t-: 1-- Jv7 ntft1Ja ~ n. c i 7 7 'Y TEE 

(Pc i) O)J:*l:J:.tJ rJv7fiJl~!IH:::lfflL,t-::77'Y 
'f- e1t--r Q 1-- Jv :7 .fi~1: .r.::,,:,;::,, 0) :7 7 / =t- / !J'ntRb 
nQ, =n~J:.tJ • .r.::,,9::,,~tO)@J$,i;0)31.~J:~tJ• 

0)1 :r-~,, rJv71:J:.Q l::'-7 1--Jv:7 e*tJ~.:t --c@J 
EeM~Q. @JE0)31.~J:~tJO)"l#r~. I/9/@JE 

7..:$7 //Hfljl:~l:il;Qt))'j's7'.l\e*'Jltfr9Q, =nGAT'Y 

:1S3c7'5'-'Y7S40)~h~O)"l#r~fit31.(Yes) 
gQJil\l;-&1:. 7-T'Y7S 51:, Ci 77'Y'T7''.9/l'\1 

fll!Hi!ll~~fiL,, *")1:, 7-7'-'Y7S 61:J:.QI/9::,,M 

DillHi!lle~r-=r-rQ = cl:t~Q. 
[0104] ~5~. ~4~jf-g7'5'-'Y7S50)Ci7 

a (Ne) O)~l:f:ll:J:. tJR5 = c :t1:~t~1,i1:lit~t,i 7 'YT7'?1 //'Hili~·O)-if:f Jv-'f-::,,~jf-9. =O)Jv-
;ot, =5l,t-:ft£@1EaO)affiJ'ltO)~l:f:llilE~t~O)-z:', ;$: 30 7/"c'li. ~f1J0)'7,,7';J7S 2 1-e. Ci ::77':ITEE 
-~1:~. 7':$7-:$7-'f:-:$70)~7Mi~ (toff) O)& (Pei) ~WM.(Pf) ~L,"{l:f:l;/JL,, 77':ITO) 

•1:~~n. tO)Mi~&--C:7-:$7-:$1~~7 (OFF) 
c~nQ. tO)~:t-'f:-:$7 rJv70):lffl*~~1iKl~~ 
n. =O)~ft~. I/9::,,@JE~Plr'1:@1Ea~~Q=c 
"c'~*:$712::,,::1~~'::>hQ.tl,T~*c~Mi~'E:
:$7 I--Jv7 (Tm) Ii. $jltij~fi!.IBDl:!f::,~t~ rJv7 I:~ 

l::'7-r/7-ro-7eM~Qm~eR5. =O)m~~J:. 
QCi77'YTO)~D~. 7-7'-'Y7S22~J:.Q:$71-Z 
".T.MEEW::IJ~1::>Mi~ (tf) ~&-L,t-:=c~J:. 
tJlit~~nQ. 
(0 1 0 5] =O)•r .. ,a.efti-:>L, AT'Y7S 2 3 

~nQ, 1:, Ci::77':ITEE(Pci) e.r.::,,9::,,0)77::,,q:::,, 
[o 1 o 1] .r.:;..,9:::.,-0)M!i/J (.r.:;.,,9:;.,,;ol§:h1:@JE~ ::11fflt!h&lll1:t~-QJ::51:. Plr~0).7.:$1:::.,,JHEE (P st 

M~-r:8-Q~~> e~m-r-Q~tifiltfr~.~EO)~~~ by) ~•~1..,. tf:l:n-t-Q. =n~J:.tJ • .r.:::.,-9;,,0)7 

~tJR5=c~T~Q.tO)ffil~. ~-0)~~~-· 40 7/7~~~~@JEL,, 77::,,=t-:;.,,::100M&m<EEWR 
~•m-rQ.r.::1~-7-1--•~•~t-:~ ~•> t:;.,,-if m~M> ~~Q. =0)77/=t-/!l'mJM&mO)~~~. 
O)tf:l;/Jeffll,)Q~~'"{:i5Q 0 =0)~*1:fi, ~ 1) :::,,ypq 
1:0)~~~~~ij::,,y-e~~L,t~GQ~?~~Qc, 
mn;i.~O)~•~l'lt~~~-rP~<~QO)-r: • .r./9/ 

~~"~~~~c~Q. *k· •z~. •n;i.mJ'ltx~ 
#1:ti Am~mfflll!l:i :::,-1,-:$1 O)mJ'lt:a-~-Qn~-es-Q. 
tl,"{,ffi3~. ~ij/YP'-JO)~~EE::IJ:a-~Q~~Tcl; 
Q. ~En~0)5~. ffilO)n~~~:t~-~"1:'il;tJ. 
~1::#1:ti ;i.mJ'ltntft£t-i~lffiO) c ~-z: :tt :;.,,-iftt~ c~ 

AT'Y7S 2 41:. A:7/l'\1EE (P st by) ~tf:l:h 
1..,--cniGO)Mir .. ,n1Plr'.iE0).7.:$1::,,1,1~r .. , <ts t by) 

&•L,t-:~O)"•tRbttQ.*~· 7'5'-'Y7S25 
T . .I./9/~R••~~-:>t-:~efiltfr9Q.tl,t, 
=O)fi.~dn(Yes) O)Jil\l;ft~~ . .r.::,,9:::,-M~M 
•-tr:tJv-T/l:AQ. -~. 7''T'Y :ts 2 51: . .r.::,, 
9::,,jEfi··"~ffi~dn(No) O)~ft~~. ~~. 
7-.T':17S 2 6T, Ci 77~'T.7.:$':;..,1Ha•1:.:1;-Q 
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S231::JR?"{, Ci:77-:;TEE (Pc i) e.:,.:9:;..,J'( 
1EE.(Pstby)~D~§M90. *~· 7.T-:;7'S 

2 6 (J)C i:? 7-:JT7.5 :;..,;Ha•!l!!Jitr7'Jf~/J.t3'.i: (N 

o) (!)$fr~. t-:9*R••~lR?~cL-r*••~ 
i:pJ.t""t""<, 7.T-:;7'S27'T:. Ci:7:"7-;;'Tff (Pc 
i > e o 1::9 o~JJH:fr:::i. 
[O 1 0 6] .:(J)J::51::L-r.:,.:9:;..,;H~:fllH::tJ?tdl 

(J).T./V/M!li/JM.~. *~L"{2?(J)%D£So.:c 
~-r:@o. *~•1••macL-r. 7.:9-:$'t-:9e 
m v)otu1aii1::?t-)-rmfJJ'l9 o. 
[0107] .:(J)Wfr. ~6~~9.r.:;..,v:;..,M!lilJM•~ 

7'Jt,-q::;..,1::.7'oc. 7.T-:;7'S 3 1tJH:i7.T-:17'3 3 
£jii.J~~•fi90.:c~~o~. q:~-1--•m(J)~~ 
..t. /@i;g;::ftfz""T~Uc ~ :h T t,) o. 7. T -:J 7' S 3 1 --n::i:. 
7.:$'-:$'t-:9£M!li/J90. 7.T-:;7'S32T~. Ci 

77-:;'TEE. (Pc i) £Pc i= (Tc runk/µ-

( 11 ) ~lfflijl 1 1 - 8 2 2 6 1 
20 

(Nin) cji',JML~~e. ±Na(J)~(J)ffi00T~ltr9 
o • .:n~J::ojii.JM(J)~itr~/1.t3'.i:(Yes) L~c.:~ 
'T:, 7. T -:; 7' S 4 0 I: J:: 1J , C i :? 7 -:; TEE ( P c i ) 

el00%(J)Ef., 9~b~Pl00~90. ~<L-r. 
Ci 77,y7(J)5c~ff.&l::J::IJ, .T.)':,l)'(J)}--J!,:7tJt$ 

~~~•~nc~o(J)~ • .:,.7-:;-;ts41~. t-:$71-
Jv:? (Tm) :a:MP~it"{t,)(Yll,fJl!:a:fr".5. #tit-r. 7. 

7-:;7'S 4 2T. t-:9 rJv:? (Tm) (1)7.-1-7'-:/'7 
:;..,~J::IJMPL~7tex:;..,v:;..,~Wn~ito (Te=T 

10 a c c -Tm) Yll.fJl!HT'?o Jl.{;f;:1¥:H::l;J:. •-=r.:,. D-:; r 

JvA..(J)fi{%Wn~7.o-:; rJv£1fflv)-rfr<. •1l1:: . .:,. 
T-:17'S 4 3~t-:$' 1--Jv? (Tm) nio 1::tJ?t.:tJ)e 
~~90 . .:.(1)~~~1*3'.L (Yes}90.:c:T. t-

5*fr~6.r.:;..,v:;..,~fr(J)W•~~-79o. ~J:(1)7. 
T-:J7S38-7.T-:;7S43~ .• 7 •• £./J.t9 

c) /a(J)J::':>l::f.Q:'A:'.90 • .:.:1::. Tcrunkl::l:. [0110] J:!2•:Mii%Dl::J:::hli, t-:9V.:r.*-v-

.T. '/V :;..,(J):? 7 :;..,*":;..,::'.fr Jv:? (l)lJZ~f~t. x '/V '/I: :9tJt$f<tiim!li/Jttfl~1::11oit -r:? 7 ;,,;::\:- '/:?. r Jv:? 7t£ mn 
J::?t~~~*?~•~so. 11~. 77-:;'f"(J)*•tt ~@0J:::i~ttn£AM~o~•~~1,,)(J)t, t-:$'V 
(J)/$:•f,·H',n:'So. a c: c f;J::7 7 -:;'f-1::J::? L~*o'A:'. 20 .:r.*- v-:$1 (J)*~iHttJtllJHf o. *t.:. 7.:9-:$'t-:$'(J) 
§&~cl;o. *t.:. AT-:J7S 3 3Tf;J:, t-:9 rJv:? 

(Tm) :a:Wn9o . .:_(J)t-:9 rJv:?l;l:, Tm=T c 

r u n k +Ta c c C9 o • .: .: I:, Tc r u n k l;l:, 
.T.',/:):;..,M!lilJl::~,.tJ r)v:?~SIJ. Tac cf;J:. 77 
tJ1,1mgr1::»t:t.: rJv:?-r:, $Jmi(l)m!li/J1::~,&c:tJo 1-
~:?~So . .:(J)J::5~. &7.T-:;7'£jiij•~•frL~ 
(J)!,, 7.T-:;7'S34'T:. M•lfflM~6(J)•M~~7-

~~. D#x:;..,v:;..,m!lilJ•m(J)~B~c:~mt@o(J) 
~. ~7.r7-:;7'~•~~~~~6no.~~. tta~ 
~~•cL-r. aEE* <t-:$'V.:r.*-v-:9m•m• 
•> soc~••~•m~J::oi2•••to%~~? 
-r ~, D#(J).T.:;.., V :;..,m!li/J•(l)J:: 5 I: 1 2 Vtmtt\V,-:; T 

~tx:;..,v:;..,M!lilJ~~-~~~~ffl6:ho. *~· 7'
.:,.:97-:fJvl::J::oV~ :;..,1:::;..,::'.f.:,.:9- r ~ ~•~s 

M <toff) ea«~~e~o • .:.(J)•M~. x:;..,v o. *~· ffi~S(-30--40° c> (J).r.:;..,v:;..,M 
:;..,tJiif&:,J,@'-1.; ( 1 @'-1,;) 9:hliJ::v)•raVJ(J)~. 1F#I:: jj/J~. ••~1 Jv;f-:;..,7'(l)f.!£B•tttiH:J:: 6-f'. mti'• 
if&:!J,tJ~r,,,-r:if!>o. -'fL-r. ~7•r .. , <to f o t:Ii&i 30 f<tiic:ji',j~(J)vAffi:;..,.:,.-r:~n-r:il!>o. 
~-~~:h~6. 7.T-:;7S35T. 7.:9-:$'t-:$'e 
~7 (OFF) 90 • .:(J)Wfr. 1F#l::~1J,~~7-r,,i 
(toff) (J)~.:,.5-5£~!1i/J~ito(J)~. 7.:$7-:$7 

(J)i!ot0.tt . .:,.:9-:9M!li/Jl::J::-081.~tJcl:tr .. ,~tJv). ~ 
J:(J)7.7-:;-;fS31-7.T-:;7S35~ . .r.:;..,:):;..,@E 

(J)j'[!,..t11••em11.t9 o. 
[0108]~~. AT-:J7S36'T:, x:;..,v:;..,@E~ 

[0111] c:.:~t . ..t~Ml.Mii%DT~t-:$'V 
.:r.*-v-:$'2:a:±c:L. 7.:9-:9t-:911:a:tm@c:L 

-rR.ffl90%D£R?~~. ~~7.:9-:9t-:911£ 
±c:L-rt-:$'V.:r.*-v-:$'2£tm@~~•m90%D 
ea-o.:c~~~-o • .:(J)Wfr. A:9-:9t-:9~!1i/J@ 
~~7.:$'-:$'t-:9~-A9o•M•£ff~1"-o•Mt 
:;..,~e~~ . .:(J)WhMeM••••(J)t-:$'V.:r.*-v 

Plr~@ifiii~ (frJiUa'.. 5 o or pm, 9tJ:b!.M!:M#l.~ -?'l±l:;/JI--Jv7lli'Hlil(J)7-<-~l'b7lli'HWl::Jfl1,~,Q.@ 

c:4*~J::1Jx;,,:,;;,,~sn@E~n~~~~ac:~-o 1~.:5L~••%mea-o~&(J):$'-1b7~-1--e~ 
@El:) l::tJ?t.:7'J)£!1!1Jitr90. -'fL-r. 7.T-:; 7'S 3 40 "t • .:(J)l!ifJ.~f;t, 7.:9-:9t-:911!1/J•M ( I s t) 
6(J)ftitr~dft(Yes) (1)$~~. 7.T-:;:1S37 
~. •~~x:;..,v~~~Me~ML. 4*~tt. x~v 
:;..,eM!li/J~ito.J:~7.T-:;7S32-7.r-:;7'S36 

~. x:;..,v:;..,@E(J)~•••e•11.t90. 
[0109]~<L-r. x:;..,v:;..,~MI/JL~6. AT-:J 

7'S 3 8 ~. t-:$'(1) rJv:? (Tm) £7 7tJl,1fflgr1:: 
It-Gt.: r)v:? (Tac c) l::)R9 • .:_(J)Yl],f,!j!f;t, .r.:;..,:) 
/(J)M!li/Jl::J:: IJ:? 7 :;..,;::\:-:;..,::'.f rJv:? (Tc run k) Ii 
~-t~?kk~~il!>o • .'fL-r. ~~. 7.T-:;7S3 
9~. x:;..,v:;..,@Ea(Ne)~R•~(J)~n@EI: 

tJiPlr~•emj{_tJv)J:: 51::t-:9 v.:r.* v-:$'Wn rJv 
7£~m1"o • .:_(J)~~(J)77,y7~~EE.(Pci) 
~. 7.:9-:9t-:9(J)~!li/Jc:ji',.]•~71/ff (~) * 
~7.1-7'7-:17'L. ~--~~•?•m~~IJ-o • .'f 

L-r. 7.:9-~t-:$'(J)W~~. x:;..,v:;..,@&~m~(J) 
@E§&l::tJ? t.: c:~ c"t o. 
[0112] .:5L~Mm£fi?~$~. 7.:$7-~t

:9 1 1 (J)il!I/J~7i!i£~1::•t;$~~9 J:: 5 f;:pjr~(J) L@v) 

M~T~~j{_o.:~~~@-o.-'fL-r. ~~•t;$~~9 
5o l::'.'-77t(J)7 7 :;..,;::\:-:;..,::'.f~7i!i£t-:$'V.:r.*- v-5 2 tJ! 



BMW1012 
Page 648 of 1654

( 12) t(flffllfl 1 1 - 8 2 2 6 1 
22 21 

jrt:J§"t-o;: c l:tJ.-o. 

[0113]*~-MEMl•••a-e~. X/9/l 
(!)?7/:f/~~±cGT"f:-~9x*v-~2"frr 
1,,), .I./9/@)$z;(!)_v:!,J:~fl:.7-:$7-~"c-;$7 1 1 :a':~ 

llJJIY:Jl:ff./fl"t9tf.JJ3xH]b'tv)9;ot, .r.:;,,~:;,, 1(!)77 

/~/~~ . .V:!>J:ef~~~~T . .7-~-~"f:-~ll 
:a':Jflv)'fl:"f:-:$7 9x* v-:$7 2 (!)JJ. "frr?;: c ~ "f~ 

-o. *I:. ;: 5 L,t.:m~:a':tl-QM 2 •••a1:-:JPT!);g 

!--Jv?~Tme s cl,'"(, 

Tme s=Tc i (Ci 77-:,,-rmil!--Jv?~i!;) 
(aPci+c)µ. 

;: ;: I:. a, d;t? 7 -:,,-rlli5cl:~ IJ ~*-Q'.iE.. µ. l;t 

77~T·~M(!).~ffia, Pci~Ci77~-rffift 

EE€a9.~S. µ.~~~M(!).7-ij-:,,/···~L,M~ 
JHifE, :t-1 J!,tla.1:~ IJ. -z-:,, /'/J) i; (!)~Jj.J& IJ "f~'.iE 

~h-Q. 

s1::;r-9:$11b-r"r-r:a':8ffl!GtJ.n1i;mlj):j9-Q. ro 117J tJ.s • .r./9/!lat1J1:f9!bn-Qt-Jv? <T 
[O 114] ;:(!)m~-r~. ~1,HJJ(!)~~'/J)G.7-:$7//'\1 10 mes) c•jilijlmt/Jl:{!bh-Qt-,Jt,7 (Tmk) (!)~Jft 

~•*"t"(!)MM~.MEm1••••c~•-r~-Q(/) ~---~~-Q•~n•-e~'.lE"t-Q. ;:,(!)~ft. ~Gh 
"t". ~(1)--:a':~-:,Tmlj):j~~;t-Q.~l.,T, ~-~L, 
T.7-:$7//'\1~~7'J{~Jit~h-QA;9//'i-1~Fai (ts t 

by)~&~9-Qc.Mt/J~-¥~~~-Q.r.::.,9:;.,Mt1J 
'/J{fi'bh-Q. ;:(!)~€;. nm~c!VJ. IJ. 'E:-:$7 t-Jv::'.7 

(Tm) (!)~*~ (Tmma x) *"f(!)J:ffl*c, Ci ::'.7 

5-:,,TEE(Pci) (!)J:~c~Fil'J~~rrbh-Q. :::.h~ 
~ IJ. 'E:-:$7 1-Jv_? (Tm) l;t, .jilij(!)lmt/Jl:!f:'.,~tJ.7 

?tJ!,lffl.l:~Gt.:~h*"t"(!) 1--Jv? (Ta CC) I: I-
Jv?ffi*5t:a':;/JO;tt.: }-Jl,7'/Ji{,t;/Ja~h. Ci 7 7 ·;d:.EE 20 

(Pc i) (!)J:~l:~IJ 1-Jv?m~~:!i:a':J:ffll.,t.:C i 7 

5 ,y:J'- 3 :a'::1)-9-0 I-Jv?fi~-e.r./9/ 1(!)77 /=F-/ 

~~fi'bh-Q. =n~~IJ . .r.::.,9::.,1~~(/)lfil&(!).v: 
t>J:ntlJ ~(!)-, 7-:,,;, t--Jt,71:~-Q l::'.'-::'.7 t-Jv::'.7 :a':~ 

IJM;tTlfil&:a':M~-Q. lfil&(!)_v:!,J:~IJ <m~lfil&) 
(!)W~~:$71'-ZX~.r.::.,9/@J&a(Ne) "f~~h 
-Q. ~(!)-'E:-:$7 1-Jv? (Tm) l;l:.I./9:::,,@l&a:a':iiJr 

'.iE~{t;$"l"J:~"t"~-Q I--Jv7 (Tm t) *"fr~f GhT 

t.:1:1:l:hilJti~tJ. !--Jv7~*~ (Tmma x) (!)fl;'i!lffll1;J"t".r. 
::.,9::.,[lat/Jl:i!bh-Q I--Jv7 (Tm es) ~,j\~ < IDl:'.iE 

9-QC, .r.::.,9::.,MtiJWM~•(.v:!>J:ef~•)a• 
(Ne=O-Nel) (!)~M~B<~IJ . .I./9/Mt/J 

VAiF/A'IJ!J!&<tJ.-Q. ~I:. 1--Jv? (Tme s) :a':* 
~ < tJi:'5:'.9-Q c. lmt/J t-Jv? (!)::fJE-e!lat/J:,, 3-:,, 7n1* 

~<~-o. J:EM-~.r./9::.,lfil&n~iiJr'5:'.(!)a~lfil& 
• (Ne 1) l:~9 -Q *"t"k~H,'fg -Q. 

[O 118] ;:(!).r.::.,9::.,@l&•'/Jifi&1J\@1'1;. (Ne 

1) 1:~9,Q*"f(!)~51:. lfil&•ntf!fv)a•-r11. m 
Sl::'.'-:,,!_77,y/t/~(!)~5~~-~t/~"f~. ~-
1:.r.::.,9::.,@1'1;R (Ne) ~~~-e~tJ.v)~ft'/J!~-Q(!) 

-r. M~(!)••~.r.::.,9::.,@l&R(Ne)"t"~~< . .r. 

::.,9::.,(!)~~~~:!it::.,~(!)l:f:l1J~~IJrr".5~5~l.,T 
~~t,). 

[0119] J:E(!)~•(!)a~'5:'.~---~fi'5. ;:(!) 

M•-r~. ~G~G~IDl:'.iE~h~~-•-r.r.::.,9::.,@l& 
J:ffl*~~l;l:kl~~h. ;:(!)~ft~ • .r.:::,,-;:;::.,@l&tJ!iiJr'5:'. •nt_t~9,Q~ 5 Ci 7 7 ')IT~ftEE~7,(- r/'\,y 7 

@1$.z;.l:tJ.-Q;: c"l",~1<:$71' 2. ::.,~'/Ji~ Gh-Q • . ~1<c 30 f!ilJ."t-Q. ;:(!)~ft • .r.::.,9/@1$.z;t: (Ne) n1m1Nfil 

Fil'l~l:'E:-;$71--Jv? (Tm) l;l:lmt/Jl:!f:'.,JlYJ. }-Jl,l_J (T &• (Ne 1) 1:~L,t.:G. 'E:-;$71:f:l1J€.r.::.,9::.,~'.iE 

ace) ~-~h-Q. :::.n~a(!)Mm~. MEm1•• 

••(!)~ft c Fil'J8"t" cl!>-Q. 
[0115] ;::,(!)~5~'E:-:$79x*v-:$72(!)JJ."t".r. 

::.,9:;.,Mt1J~fi5~ft • .r.::.,9:::,,MI/J~#:,$jilijlml/JI
Jv::'.l (To u t) (!)~ft; (~!,~.7J.) I;:!:, C i 7 7 'YT 

3 (!)m;j 1- Jv::'.7 ~•(!)*~ ~ -i-(!) ~ (!) ctJ.-Q. t.,t.:tJ!-:, 

T. Ci :77~-r30)~~!-Jv:7~:M:a:flH?,f.E1J'Z.'ffllJm 
L,, lml/J t-, Jv7 (!)~!,~JJ.c ,i-(!)kit~~rai c (!)~tlftt,) 

1tag1:1.1a•9-Q 1--Jv? (Tm t) *-rr~f-Q. ;:O) 1--Jv 

7~ • .r.::.,9::.,~a(Teoil) c:.r.:::,,9:::,,@l&a 

(Ne) "f~'.lE-r@-Q. ;::,(!)~•~-•~•cl.,T~~ 
"l"@~. ~l.,T, J:~~-?'W1J(!)~~"f • .r.:::,,9::.,@ 
&R(Ne) O)_tff$(dNe/dt)~iiJr'.lE~c~-Q 

~51:. Ci 77-YT~ftEE (Pi c) l±l:h-a:71'-r 
1-(~ ::'.7lfi!Jmi""9. 
(0 12 OJ ;::,L,T.r.)'9/@~t: (Ne) tJ1~WJ@J 

'/J)G, 'E:-?79x* v-~ 2 (!) I-Jv7 l±l1J~1J(!)qil!lffll1;J 40 &~ (Ni n, *9 5 o o- 7 o O r pmffl.'/J!ifl~) I: 

-e. :,, 3-:,, ::'.7 :a':1<fi:•.1:m=~-e@-Q v'°\Jvll,l.rl::t!JJ;t~ = ii Gt.: G. ••Dcfil'J8(!)1Jft-r~~~ttc,~1<(!)t.:~ 

c-r.::r-:~~~••~~c;-Q(!)e~<:::.c~~-Q. O).r.::.,9/••e~M9-Q.~GT.~•~•7••~ 
r o 1 1 6 J ;:(!)~ft. ~~*@tJ.Mt/J t--Jv::'.7 e!f:'.,~c 

9-Q••~ . .r./9::.,MIIJWMM•<.v:t,_tefM•) E 
• (Ne=O-Ne 1) ctJ.-Q(!)""(", ;:(!)W}F.,i'E:-:$7W 

1Jr~?el:f:l:ni5J~~~*·(Tmmax) cT-Q.;: 
(!)flU;:J:, ••. /\-:,, :r lJ tla/l:. S O C tJ. c O)ffi~f4 I: J::. 
-:,T;l.fJ.9. tVC ;:(!) 1--Jv?llilHiPcl'/i'J~I:. Ci :7 

A-Q. =(!)••~~- 'E:-;$7~fi~G.r./Y/~rr~m 
1/J~~~IJm;t-Q.~O)~. Fil'JM~~-il~~:$71'7€ 

IDl:'.iEG. ~mea•~"t-Q~~. ~~~-~-~-ML, 
~-. Ci::'.77,y-r.8EEe~1-:r1'ltlOO%~M 
µf;9 9fE1J *"t" _t~f-Q. 
[0121] ;:0)·2·~-~0).r.::.,9/M~M-~/ 

5-:,,-rEE (Pc i) €rlf2~S"t"lfi1J~-tt-Q. 9fJ.b Jt,-7::.,l;t, jj;g9:ZHF1811 Ol::;f-970-cfJ.-Q. ;:(!) 

!,, .I./9::,MIIJ (&1JJl:@1Gc!itot.:~) l:fi!!bh-Q 50 ~ft . .7-:r-:,,/S 5 1 "l". 'E:-:$7 I-Jv7 (Tm) -a:'E:-



BMW1012 
Page 649 of 1654

23 
:$79.r.*v-:$7~t0c80•~~TW1Jm•u&*1-
;1,7 (Tmm ax) l:"t 9. ;: ;: I:, &* I- Jl,7 (Tm 
max) l;:t, .:r:.::,,.Y:.,0MJ!HJv7 (Tme s) c•ii!ii 
lml/JI-Jv7 (Tmk) 0ii!ii1J:a::W1JT89·T~9. ;: 
ttl;:t, $1*, /'~'.>'T 1J~i;S0C, l'b5'" 1JM.!3tl:/itC: 
tRJ!L,t'bd:.vl. li'/JIF.¥1::. 7..-r-;,-J'S 5 2T. Ci -7 

7-;,:fEE (Pc i) :a::Pc i= (Tmes/.u-c) / 
a0d:.:51::~9:'.JE99. 9tJ:.b!>, Ci 75'-;,:fEE (Pc 
i) Hail/J I-Jv7 (Tm e s) tDtfiiMmti~tJ:fiH:J9:Jl:'. 
99, 
(0122] 7..-r-;,-J'S53T . .:r:.:::,,9/@E.(N 

e) ~M'.i:Ea~@E•<Nel) :a::~@::ik~:a::~~"t 
9, ;:0~'.)E~@EaTu<. :$7~~T-:JEl,t'bd:. 
l,l, -t-L,t, 7..-r-;;-J'S 5 4T. :i::-:$71-Jv'.7 (Tm) 
:a::.I./9/@&a:a::Plr:JERfl::$1."~¥/-1."89 I-Jlt7 (T 
mt) f:M1,-~it6, ;gzl:, '7-. °T-;; -J'S 5 5 T. C i 7 

7 '.:I TEE ( P c i) e 7 ,r - r /'\ 'Y 7 MW!{~ ( P a) I: 

99,-f-L,t, 7..°T-;,-J'S561." . .I./Y/@&•0m 
t£0Rfl::$ (dX2) :a::;:1{()69, J!I:, 7..-r-;,-J'S57 
T. §aR~$(dXl) c0®~(dX) :a::;:1{()69, 
'7-.°T'.:1-J'S58T~. ;:1{&6k®~(dX) ~GCi:'.75' 
-;,:fEE(Pci) 0~:Sl!EE(dPci) :a::;:1{()69, ;:0 
f~f;J:. •~ <ctx> n11Eorn1:*8vlc81:1;i:c i '.'.75'-;; 
:fEE(Pci) :a::MP~it. ®~(dX) ~-~~*8 
vlc8f:l;:tC i'.'.75'-:;:fEE (Pc i) :a::ttl*~if9J::'5 
1:•:JE~tt9, n)< 1..,-c7..-r-;;-J's s 9T. 7,r- r1, 
-:; 7 lliiJf;tJI e•t'r-t 9, 
(0123];gz~, 7..°T-;,-J'S601." • .:C.)'9/@&• 

( 13 ) ~fm.ljl 1 1 - 8 2 2 6 1 
24 

(0126] c;:~T. ~Em2•am•0Ml/JM• 
~. :i::-9@E•~•JE•e1-v-7.."t9J:::5~••9 
9Rmm•ea9;:c'bT89, ;:0•ft. Mll.lM•T 
0:i::-?1W1J 1-;t,-70/lifH;tJil;:t. m2••m•c!lil•c-t 
9. tVC. Ci 77'.>'TEE (Pi c) 0/li!J•:a::~11 
05~b:f~-l-~~"td:.:5~fi:5.-ttitJ!,, '.77/ 
~/~JfflM0Plr'.iEIF.¥MM~s~9t:-:$7@&•<Nm) 
0Rfl::$n)G:77/~::,,~JVJi0:i::-:$1@&a (Nm) 
0&~:a::•Jl:'.96, ;:0mJE'.•~J::6§a•c••0:i:: 

10 -:$7@&• (Nm) 0•c0®~ ( e) :a::Jf.'H.l, 1::-:$1 
@E.(Nm) ~§••e1-v-7,.99J:::j, Ci'.77 
-:;:fEE (Pc i) 0W1Je7,r-r/,-:;7/li!Hmll99. tot 
s, ;:0/lilJ1mlJTl;J:, 1::-:$1S:liIHllli:t/-iJ" (v'/Jt,;,) 
0wn <•13t•w•> e~-:7-.~••efi:50~ff•T 
~9.t0•0••~. m2•ammcli'/JMT~9. 
(0 1 2 7] tots. ;:O)m•f:Svl-C, 1::-:$1@1Ea 
(Nm) 0§a•e••~G-·99/J$'b~~Gh9 

ffi, ~-·TO)®Mi;e~. -~-1."~90)1_", +~ti 
ffi13tn11~ G htJ:vl. ;:nf:tt t., -c :i::-:$7 9 .r.::t-- v-:$10) 

20 S:ffit:.,;J-0).ft, ffi~l;:tffi()b""f~< (~13tf::L,-r•+ 
D--~fi/3t) .~D*0Bt::h•e•w99~'t)+~ 
tJ:ffi /3tT ~ 9. 
co12s]~~. *~~e. t0M•m•e$~cl, 

t. ~1~~9M'.i:E0~7..-rb~d0~D&ii:~•m1.., 
""ffi~L,kffi, ;gz~. ~D&li:40~7..°Tb~d0Rm 
••1:-:Jl,)""(-~99. ~ 151:~9·3····f;J:, 
~D&li:4$0§il/JR•m4occ1'.'.75'-:;:f41c0) 
r .. %:. m2 0:i::-:$79.r.::t-- v-:$1 <M/G> 2 A:a::1-t• 

(Ne)ffiPlr'.iE@E•<M~~ 500rpm) e~@ l,k'b01."~9. *k, ;:0mmT~. ~fi!F.¥.:r:.:.,9:., 
::>k~e~9. ;:O)~~~d~"t9*T. A7':J/S5 30 W~$'bMm9e•~-r~<. :i::-:$79.r.*v-:$72A 
61:)j;!-:i""(, 7,1- r/,-;;-7/li!J•e•fi-t9. ~n1""[7,. 1:Mm9 ev~J!, HlHt~T~Di"!UaT9~d:a::S::i-r 
-r-:;-J'S600.I.)'.Y)'@JE·~~~dft96c. 7..-r 
-;,-J'S 6 11." • .I.)'9/n19Tl:,~1<~h""fvl9ft~!I* 
-~~~:a::fi•T~. ;:0~ffi~. ME0J::5~~~~ 
M•0~&6~.:r:.::,,9/0.I~~-~l-~~-~k0 
I (!'it~) t)'-f:r0)1:1:i1Jl:~:5t,}""(, ~lJ )'::$'~TO)~ 
~~~~u::,,::9"T~~t.,-c~c:9;:cT. mti7..$0)~ 
*i'/Jlgfntffi()bt Pt~< t~¢;: cT!J!IJ'.iEntJiJfm c~ 9. M 
@10Jlt--J'Tf;J:;:0!J!!Jitirf;J:,Fdft (No) cfJ:90T, 
7..°T-:;-J'S 6 2T . .:r:.::,,9::,,A...0~f---l-O)iftMHi'vl, .~ 40 

1(99. 
(0124]~~0)7..-r-;;-J'S63-7..5'"-;;7S670 

-J'ot~~. MEM1••••0A7'.://S39-7..5'" 
-:;-J'S430)~0c.~xli'/JMT~90T. -~e~~ 
T9. 

l,)9. ;: 5 t.,t.:.m•0~D&/i:1::s1.,)-r'b. M~207..:$7 
/ l'\1 /liiJ. cMlD/liiJ.f;J:, lliJM0~i!TfitJ:?;: c n11." 
8~.us. ;:O)m•O)•ft . .:r:.::,,9::,,0MJDM•~ 
1:, m 2 0:i::-5 9 .r. * v-:$12ATI-Jv-70ri!>~~ 
~e•,••efiu:5;:cT . .:r:.::,,9:;,,MJll.J~0~3-;; 
'.'.le-~~~<-t9;:c'bm•cu9.t0~0~d~ 
'?v)tli. ll1:J~am 1 •am•0:t0cli'/J•"t"~¢0"t". 
ffi~99~-~llilt::•~w~eMt.,ta~~ft~9. 
(0129];gz~, ~16~~9·4···-~· ~l/J 

&~4~~. 1::-:$79.r.::t--v-:$72:a::.:r:.::,,9/ (E/ 

G) 1 cEll/JR•fl (T /M) 4 0 cl:iil!*a-t9lUa7 
7'.>':f42M8-J'7::t--5~~~40A:a::~~L,""f, .:r:.::,, 
9 / 1 c:i::-:$7 9 .r.::t-- v-:$1 2 c 1:d:.~F'i 7 v Jvlmll.1 c 
7..-J'U'.>'l-imll.lcem•c1..,k'b0T~~.t1..,-r. -J' 
:'7::t--:$7U~~40A0-f:r)'~~43~1::-:$79.r.::t--v
:$7 21:;1ua~tt. 'J ;,,if~~ 4 s ni.:r:.:.,9::., 11::iUa~ 
h, ~~~744~Wn••cL,tEJll.lR•m4o~~ 

(0125J~Em2•am•~d:.h~ 7..:$7-:$71::
:$711:a::•m-tt~~. ~-u••TVA~/7..J::(.I)' 
Y/~MDe•mT~9.R::>t, ;:©••~. 7..:$7-
:$7-'c-:$711 Hffi~tJ:v)/\1:t•J-:; rlml/J~fftl:'b~ffl 
m•t~f1L~:a::1f"t¢. 

~~htv)¢. t0~©#iJdl:?vltf;t, Ji1J!2M l ~-
50 -~0'b0cli'/J·T~~©T, ;:©JiJiq'bffi~T¢~$ 



BMW1012 
Page 650 of 1654

( 14 ) MlfflijZ 1 1 - 8 2 2 6 1 

25 

~~~--~~~MGtm~~R~Q. ;::0)%8T~. 
'f:-7~ff~~QX/Y/MI/.J•~. aM:J'7y'.f42 
~ffift~ac vc jfcl:ifil~t.:7.7 //Hf!ilHilllcMI/.Jlli'J 
-~~~T. Ci:77y'.f30)M.c'f:-7Yi*v-
7 2 O)fliiJ.~fjfJ.? ;:_ C: l::'.:fJ.Qo 

(0130J~R~. @17~~9ffi5••••~. E 
D&m4~~. 'f:-7Yi*v-::$72~X/Y/ (E/ 

G) 1 cE1DR:ii!Hi1:m~f-l;;tJ9ffi20)'f:-7Yi*v 
-7 (M/G) 2Bl:ifM99/7*7 1J:f-\740B~ 
llcmGtd.>O)Tif.)9. "t"GT. _t~ffi4•••f'@.cl;l:~ 10 

~. 7°5*70:f-\740BO)~/:f-\743~'f:-7Yi 
* v-7 21:. ::\=--v 1J 7 4 4 ~x::.,Y/ 11:if*aG. 1J 
::.,~:f-\745~llin~~cGtffi20)'f:-7Yi*v-
7 (M/G) 2 Bl:if*al:ifML,tv)9. ;::0)%!'@.0)~ 

ft. M!c-&%!'@.l:sv~T!J?:,'f~~tGhTv)QC i 77Y 
'.f 3 ~m:.LJ:-. L,t.:ffl/i)Z7'Jf}j G h Tv)9. ;:: O)Ei/J&mO)j:pj 

lilZT~. 'f:-7~fi~~. ffi20)'f:-7Yi*v-52 
BO)iE~T:$:jjlij~~i/J~i:t, X/9/10)~.LJ:-.O)k~ 

~. ffilO)'f:-5Yi*v-52~~9&n~m~•~ 
9~<. 'f:-5Yi* v-7 2 ~~E:Jj(!itlC99;:: cl: 20 

fJ.9. "t"GTX/9/~Eli/J~0)7.5 //'i--($1J1iijJTl;l:, ffi 

1 O)'f:-::7 Yi* v-::7 2 ~,J\~ tJ. 1-- Jv:J 1:1:lnTiEEn 
l"JA..~!J\@E~tt-Q;:: cT7.5 /l'i-1~!'@.c G. "t"O) 

•• MDM•T~. ffilO)'f:-::$7Yi*v-::$72cffi2 
O)'f:-59x* v-7 2 B ~~~1: t--Jv:7~:;kf!itl•9Q 
;:: c 1:tJ. 9. ;:: 0)%81:s v) t ti M!cffi 3 •••f'@-0) ti 
O)c~•~. x/9/Mi/J•O)y3y:J~-~~~<9 
Q;:: ctJfT~Q. 

26 

'.f/0)7 D-'.f;,- l'-Ti.5-Q. 

[@ 6 l J:tc~-1 /7 o-~O)X/Y::.,MI/.Jf!ilHiIP~-.1Jv 
-'.f::.,0)7 D-'.f;,- rTi./t)Q. 
[@7]J:~ffil •• %80)MI/.JM.0)2%%8~~9 

7-1 b.7'-;,- rT~Q. 

r@sJm2••m•O)•••m~~QX/Y/MI/.JO) 
5-1 b.'.f-v- rT~9. 
[@9] J:~x::.,Y::.,Mi!J~sn-Qx::.,Y::.,Mi!JM•~ 

7·)v-'.f/O)-JifB~~97 O-'.f-v- rTi.59. 

rn11 o J J:tcx::.,y /MI/.Jf!i1J1illl~7·Jv-'.f /O)frn•~ 
~970-'.f-v- rT~Q. 

[@11) _tEmz••••O)MI/.JM.0)2%%8~~ 
9::$'1' b.'.f-v- rTi.59. 
[@12) -·~~6-·X/9/0)'.77/:J@JE~M 

9-Q r)v:JRD~~gif'ifji@Tif.)Q. 
[@ 1 3) -j1J!l:13(_JtJ.x::.,y::.,0):7 7 /::\=-/~ rJ!,:J!f'ifii 

~~g~J:t@Ti./t)Q. 

[@14] J:ac:75/::\=-/~t-Jv:70):i'l:-t_ttJHJ!f'iftt~ 
~9~:i:t@Tif.)9. 

r@ 1 5 J *~~O)ffi 3 ••ma1:ffi9:lj:1:jjlijffl1\-1 -.t1J 
Yr~••mO)y7.rAmlilZ@T~9. 
t@1 6] *~~O)ffi4••ma1:f;f-Q:$:jjlijffl1\-17·1J 

yr~D&mO)y;,,71.:,,fflliJZ@T~9. 
t@l 7] *~~O)ffi5.1ftli%f'@.l:{*9:lj:1:jjlijffl/\1/I) 

yr~••mO)y7.rb.ffllilZ@T~Q. 
t~~O)m~J 

1 x::.,y:::., 

2 'f:-7Yi*v-::7 

(0131)~_t. *~~~5~0)····~~~~2 
%%!'@.~'tl~~TDmGk~.*~~~_tm•••f'@,O) 

3 Ci:7'7y'.f (:77y'.f) 

30 4 Eil/J&m 
lffl~~-O)~~~~~hQ2:c~<.Mffffl*O)~~~ 

E~O)-~O)~~~Tfflk~m•O)•~~-~~R~L, 
t••ilJfmtJ. 't)O)Ti./t) 9;:: c l;l:v) '5 *T'ttJ.v). 

r@ oo 0) tli'i !litJ. m 1i1n 
(@ 1 J *~~O)ffi 1 ••%t11H:f,f-Q:$:jjlijffl/\1' -.t1J y 

r~••mO)y;,,rb.mlilZ@Ti.59. 

t@2J_tE~••m~snQ•••m~O)~fi'f:-r 
?y7°Ti.59. 
[@3]_tEM•&m~~Q~fj~X/Y/MI/.J0)::$71' 

b.'.f-v-rTi.59. 
[@4]J:EX/Y/MI/.J0)~1'/7D-'.f-v-rTi.5 

9o 
[@ 5 J J:tc~-1 /7 o-~0)7.7 /l'Hf!itl•~-.tJv-

40 

5 lli'J•&m 
1 1 7,::$7-7'f:-7 
S5 7.7 :::.,;Hf!i!Hilll¥~ 
S6 MI/.Jf!itl.¥®: 
S 2 1 7 7-7. I'- 7 -1' JI,EE#t*ft¥~ 
S23 7. ?' / J'{-1 EElli'J.¥11lt 
S 3 1. S34 3'.l:"tJ:~flli'J·¥~ 
S32 !7 7 ::-,=1=-::-,~EE~~¥®: 
S 3 3 i-- Jl,:J lli'J•¥®: 
S 4 l, S42 ~711i'J.¥®: 
S 5 1 1-- Jt,:7 f!itl•¥111t 
S52 :7 7 /::\=-/~EE11i'J.¥11lt, ~EE¥11lt 
S58 ~:/Ja1*f!itl•¥111t 



BMW1012 
Page 651 of 1654

(~ 1] 

I'/~ 

2~CJ----i 
E/o 12 ~llj•~a,,. 
I t Ii I 
I Ila 

1 

l.. ____ L __ _ ECU 

• ~:Alfi 
75 

I 
Im 
s 

25 

-9.5 0 25 

(~ 1 2] 

10 

8 

! & 
.Y. 

'"' ' 
~ ..,_ 

~ 0 

*" -a ., 
"' ... ~ 

-& 

. -8 

-10 
~.,~,i ~) 

40 

T/M 

V/B 

I 
_ _J 

6 

(~ 2] 

Ci ?'5':l'r~,:-,~ta 

lilliil ~ 75 100 

( 15) 

0 

C,?'7~ 
P,, 

0 

.:i::r;:,;lfi 

Z:,,.):A!lfl 

.25 ;tl~ 

'E 
!:: 200 
~ 
:;: 

~ 
*" ., 100 

If\ 
-e-

0 
0 

~lffl.ijZ. 1 1 - 8 2 2 6 1 

(~ 7] 

N PL I..AJl, OFF 

175 

(~ 1 3] 

?'7:.-'\'-:-~ 

2 3 4 

Iii 1111 (soc) 



BMW1012 
Page 652 of 1654

( 16) ~[ffl.ijZ. 1 1 - 8 2 2 6 1 

(1813] (1814] 

~1,f:t~i'/({ ;i::,~:,taliJ :i;:,¥:, z~:, 
~t-1-ftllffilf#lA3 $JOOOOia iax Efi!fflia 

T T T T S1 

I 
I Nm I ! 

S2 

E/Gfg]~ i 
i Ne ! 

~-~l§J!Hi i Yes 

I Nm 
I 

tlttNstx Yes 

0 
~Mt No S5 

C1!,:,.,,:r 
~:,,:u<,(l!iJ~ 

=e-9 I-JI,? S8 
Tm 

Tm :c:,!J~i!IJ89 

E/G 1-Jv? Toce Te !)~-:, 

0 

(1819] 

Ci (J...:jJ) 
I ?7~~JI: I I ~t-r 

Pei Pf 

I 
I 

Pstby 
I 

I 

0 i• •1• .~! 
.tf 1st by 111 

I I c1~;,J*9?E/®:; 
I 

I 
:,~~(i'U!U?l§I 

A~-~ I &m 
ON 1 

2 

OFF OFF I 
0 -t 
o 1..-___ _.L. ____ ..1.-------=--=rm=-t-



BMW1012 
Page 653 of 1654

( 17) ~lffl.lJZ- 1 1 - 8 2 2 6 1 

[@5] 

$21 
Pei= Pf 

,---------.-+l<f-,Yes----------------, 
S23 

Pei= Pstby 

No 

Yes 
Yes 

Pei== 0 

!J9-:., 

[@1 4] [@ 1 5] 

2'\.~ 
40 

~ ~~ 
2A 

; ~41 

E/0 M/0 T/M 7 

' • l 
S/M 

110

3 

~9 

V/B 

II 6 

"' IQ( 



BMW1012 
Page 654 of 1654

[~ 6] 

SS1 ~--....._-__, 
7-9-9'€-~ 

ON 

S3
2 

Pc i = (Tc runk/ µ -c) / a 

333 
rn = Tcrunk + Ta 

. No S34 

Yes 
SS5~-----''--~~ 

S38 

~:9-~=E-:$' 
OFF 

Tm =Tecc 

Pei =P100 

S41 ----'-'------, 

S42 .-------
Te ""T21cc - Tm 

( 18) 

E/G§Jd 
Ne 

'£:- 9 "JI,? 
Tm 

E/G 1-Jt,? 
Te 

1:1:tf.JU 1-11,~ 
Tout 

{ 

!tTmesHmk . ! 
I Tm 

Tacc 

~lffl.ijl 1 1 - 8 2 2 6 1 

[~ 8] 

M/G,E/~l',ti~:i1~~tto 
~ ri»iL.011! 

QL.----------------~Mt 



BMW1012 
Page 655 of 1654

• l 

( 19) t#OOiJZ 1 1 - 8 2 2 6 1 

[18110] [~ 1 1] 

Nm.fflBI 

01----1---14----------

. Pclq)A.f-n7;! 

Ci ?'5-:,~EE. Pciq)7-<- rl~":J?M 

Pel 

!J\4'-:., 

[~ 1 6] 

40 

E./G T/M. 7 

V/B 

6 

[~ 1 7] 

2 

~B 

E./G 
43\ 

WG 

408 
S/M 

II 110 



BMW1012 
Page 656 of 1654

( 20) ~lfflijZ 1 1 - 8 2 2 6 1 

(51) Int. CJ.' FI 

F O 2 N 11/08 F O 2 N 11/08 F  
(20) fififimll-BZZGI

7D) FN—“yflfié’

(51)]nl.Cl.' $315357; FI

F02N 11/08 FOZN ll/08 F

BMW1012

Page 656 of 1654



BMW1012 
Page 657 of 1654

r· _;-· · ..... ' 

.... 
< 
M 
in 
co 
co 
M 
co en .... 
w 
Q 

I IIII Ill II Ill II II Ill II Ill II Ill II Ill II Ill II Ill II Ill II Ill II Ill Ill II II Ill I IIII 

@ BUNDESREPUBLIK ® Offenlegungsschrift 
DEUTSCH LAND 

@) DE 19838853 A 1 

• ® Aktenzeichen: 198 38 853.5 
@ Anmeldetag: 26. 8.98 

@ Int. Cl.6: 

B60K6/02 

DEUTSCH ES ® Offenlegungstag: 4. 3.99 

PATENT- UND 

MARKENAMT 

@ Unianspriaritiit: @ Erfinder: 

H9-249338 

@ Anmelder: 

29. 08. 97 JP Tsuduki, Shigea, Anjo, Aichi, JP; Kurita, Kiyashi, 
Anja, Aichi, JP; Matsushita, Yashinori, Anja, Aichi, 
JP 

Aisin AW Co., Ltd., Anja, Aichi, JP 

@ Vertreter: 

Tiedtke, Biihling, Kinne & Partner, 80336 Miinchen 

Die folgenden Angaben sind den vom Anmelder eingereichten Unterlagen entnommen 

® Hybridantriebsvarrichtung fur ein Fahrzeug 
® Eine Hybridantriebsvorrichtung fur ein Fahrzeug, die in 

der Lage ist, das Ansprechen beim Wiederanlassen einer 
Maschine wiihrend der Fahrt eines Fahrzeuges zu verbes
sern. Im Ergebnis kann ein StoB infolge einer Verzoge
rung vermindert warden. Die Hybridantriebsvorrichtung 
fiir ein Fahrzeug hat eine Maschine, einen Elektromotor, 
eine Kupplung, eine Getriebeeinheit und eine Steuerein
heit zur Steuerung der anderen Elemente. Die Steuerein
heit hat eine Wartezustandssteuereinrichtung zur Reali
sierung einer konstanten AnlaBkennlinie, um das AnlaB
ansprechen beim Anlassen der Maschinen durch Obertra
gung der Kraft des Elektromotors auf die Maschine und 
Steuern des Eingriffsdrucks der Kupplung zu verbessern, 
um somit die Maschine in eine AnlaBstartposition zu dre
hen . 
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Beschreibung 

Die Erfindung bezieht sich auf eine H ybridantriebsvor
richtung fiir ein Fahrzeug rnit einem Verbrennungsmotor 
und einem Elektromotor Generator als Antriebsquellen und 
bezieht sich insbesondere auf eine Lehre zum Anlassen des 
Verbrennungsmotors der in einem Zustand angehalten 
wurde, in welchem <las Fahrzeug <lurch den Elektromotor 
Generator zur Verrninderung des Kraftstoffkonsums ange
trieben wird. 

Eine Hybridantriebsvorrichtung ist als eine Antriebsvor
richtung fi.lr ein Fahrzeug bekannt, welches eine Brennkraft
maschine (nachfolgend als Maschine bezeichnet) und einen 
Elektromotor-Generator (nachfolgend als Elektromotor be
zeichnet) aufweist, die jeweils als eine Antriebsquelle die
nen. Die Maschine, eine der Antriebsquellen, ist dadurch ge
kennzeichnet, daB die Wirkungsgradabnahme rasch an
steigt, um die Lastabnahmerate im Bereich leichterer Lasten 
zu schneiden. 

Um den Kraftstoffverbrauch zur Energieeinsparung zu re
duzieren, wurde eine Antriebsvorrichtung vorgeschlagen, 
die an ein Verfahren angepaBt ist, eine Maschine automa
tisch anzuhalten und das Fahrzeug rnit einem Elektromotor 
bei leichter Last anzutreiben, d. h. der Zustand, in welchem 
der Betrag des Niederdriickens eines Gaspedals (nachfol
gend als Gaspedalstellung bezeichnet) einen geringen Wert 
annimmt. Bei dem vorgenannten Verfahren muB die Ma
schine automatisch angelassen werden, wenn die Gaspedal
stellung auf einen Wert groBer als der kleine Wert gesetzt 
wird. Zu dieser Zeit wird, weil ein Teil der Antriebskraft des 
Elektromotors zur Bewegung des Fahrzeugs verwendet 
wird, ein anderer Teil zum Anlassen des Motors verwendet. 
Folglich liegt infolge der AnlaBlast fiir die Maschine eine 
Verrninderung in der Antriebskraft vor, die den Fahrer des 
Fahrzeugs das Gefi.lhl einer iibermii.Bigen Verzogerung gibt. 
Folglich ist ein Verfahren erforderlich, um die vorgenannte 
Schwierigkeit zu iiberwinden, in dem der aus der Verzoge
rung beim Wiederanlassen der Maschine erzeugle StoB ver
rnindert wird. 

Als eine MaBnahme zur Verhinderung eines StoBes in
folge einer Verzogerung ist eine Technologie bekannt, rnit 
der der Eingriffsdruck der Kupplung zwischen dem Elektro
motor und der Maschine abgetastet wird, um cine leichte 
Anderung der Drehzahl des Elektromotors zu erfassen, die 
durch den Anstieg der Ubertragungskraft des Drehmoments 
bei dem Kupplungseingriff hervorgerufen ist. Daraufhin 
wird das Ausgangsdrehmoment des Elektromotors angeho
ben. 

2 
maBigen Wert annimmt, wie in Fig. 13 gezeigt isl. Dies lie gt 
am Tragheitsdrehmoment als ein Widerstand gegen die Um
drehungen, das wiederum dazu client, die Schwankungen 
des Drehmoments durch die Schwungradtrligheit zu begren-

5 zen, nach dem die Maschine gestartet wurde. Folglich kann 
das AnlaBdrehmoment, welches erforderlich ist, Umdrehun
gen rniteiner vorbestimmten Geschwindigkeit aufrechtzuer
halten, einen Durchschnittswert annehmen. 

Enlsprechend wurde eine Technologie vorgeschlagen, um 
to die Erzeugung jedweder Last wahrend der Ansaug- und 

AusstoBvorglinge zu verhindem, bis der Motor wieder ange
lassen wurde, um eine bestimmte Drehzahl in Ubereinstim
mung rnit der Kennlinie des AnlaBdrehmoments zu haben. 
Folglich isl der Spitzenwert der Drehmomentlast verrnin-

15 dert, um das auf den Elektromotor aufgebrachte AnlaBdreh
moment zu verrnindem. 

Jedoch erfordert die letzlgenannte Technik Veranderun
gen der Maschine sowie eine komplizierte Steuerung. Folg
lich muB fiir eine praktische Anwendung eine Vielzahl von 

20 Schwierigkeiten gelost werden. Wahrenddessen hat die erst
genannte Technik eine durch die Kennlinie des AnlaBdreh
moments hervorgerufene Schwierigkeit. Die Anlaufkennli
nie des AnlaBdrehmoments rnit der vorgenannten periodisch 
oszillierenden Drehmomentkomponente wird verandert, 

25 weil die Position der Spitze von der Kurbelwellenposition 
im Anhaltezustand der Maschine, die mit einer unterbroche
nen Linie gezeigt ist, in die durch die durchgezogene Linie 
von Fig. 14 gezeigte Position verschoben sein kann. Weil 
der Zeitpunkt der Erzeugung des Spitzendrehmoments wie 

30 oben beschrieben verschoben ist, muB der hydraulische 
Druck fiir den Eingriff der Kupplung verandert werden, um 
rnit dem vorgenannten Effekt iibereinzustimmen. Folglich 
muB eine sehr genaue Steuerung ausgefiihrt werden, dahin
gehend daB der Anstiegsbetrag des Ausgangsdrehmoments 

35 von dem Elektromotor verandert wird, um mil dem vorge
nannlen Hydraulikdruck iibereinzustimmen. Diese genaue 
Steuerung kann nicht durch eine einfache Steuerung bewal
tigt werden, die beispielsweise eine Steuerung unter Ver
wendung eines Kennfelds ist. Weil die Steuerung die <lurch 

40 die Verdichtungs- und Expansionshiibe in den Zylindem 
hervorgerufene oszillierende Drehmomentkomponente 
nicht genau abschatzen kann, kann Leicht zu Beginn des An
lassens der Maschine ein StoB hervorgerufen werden. Er
schwerend kommt hinzu, daB eine zufriedenslellend hohe 

45 Sleuergeschwindigkeit nicht realisiert werden kann. 
Entsprechend ist es eine ersle Aufgabe der Erfindung, 

eine Hybridantriebsvorrichlung fiir ein Fahrzeug zu schaf
fen, die ausgelegt ist, eine AnlaBkennlinie beim Wiederan
lassen der Maschine konstanl zu machen, so daB die Ma-

so schine rnit guten Ansprechen unter einfacher Steuerung in 
einem Zustand wieder angelassen werden kann, in welchem 
das Fahrzeug <lurch den Elektromolor angetrieben ist. 

Die beim Wiederanlassen der Maschine crzeugte AnlaB
last ist ein kiinstliches Drehmoment, das aus dem Wider
standsdrehmoment, das durch Ansaug-, Verdichtungs- und 
AusstoBhub in jedem Zylinder hervorgerufen ist, dem dem 
mechanischen Schleppwiderstand entsprechenden Drehmo
ment, dem Drehmoment zur Betatigung von Hilfseinrich
tungen, wie eine Klimaanlage, eine Lichtmaschine, eine 
Wasserpumpe und eine Lllpumpe und dem Tragheitsdreh
moment besteht, das erforderlich ist, um die angehaltene 
Maschine zu beschleunigen. Dariiber hinaus isl die <lurch 
die Ansaug/AusstoBvorgange erzeugte Last ein periodisch 
oszillierendes Drehmoment, wie durch Linien rnit entspre- 60 

chend den Zylindem jeweils unlerschiedlichcn Symbol en in 
Fig. 12 gezeigt ist. Der Gesamlwert des vorgenannten Dreh
moments hat eine Kennlinie, die mit einer durchgezogenen 
Linie angedeutet ist. 

Ein zweiles Ziel der Erfindung ist es einen Wartezustand 
<lurch hydraulische Sleuerung zu realisieren, um die AnlaB-

55 kennlinie konstant zu machen. 
Ein drittes Ziel der Erfindung isl es, den Wartezusland zur 

VergleichmaBigung der EinlaBkennlinie anzupassen und <las 
nachfolgende Anlassen innerhalb eines begrenzlen Aus
gangsleistungsbereich vor dem Elektromotor zu realisieren. 

Um einen StoB infolge der Abnahme der Antriebskraft 
beim Wiederanlassen der Maschine zu vermeiden, muB ein 
Elektromotor rnit einer groBen Kapazitat verwendet werden, 
um ein ausreichend groBes Drehmoment abzugeben. Zudem 
muB eine Steuerung fiir die Sleigerung des Ausgangsdreh
moments in Ubereinstimmung rnit der AnlaBlast ausgefiihrt 
werden. Wenn der Elektromotor rnit der groBen Kapazitat 
lediglich zum Anlassen der Maschine vorgesehen werden 
muB, wird die GroBe des Elektromotors unnotig groB. Die 

Das tatsachliche Anla8drehmoment ist dadurch gekenn- 65 

zeichnel, daB es sehr steil ansteigt, um lediglich beim Be
ginn der Umdrehung einen iibermii.Big hohen Drehmoment
wert anzunehmen und dann einen im wesentlichen gleich-
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Kapazitat eines Wandlers zur Steuerung des Elektromotors 
wird entsprechend gro8er, was zu einer vergro8erten Batte
riekapazitiit fiihrt. Samit kann das vorgenannte Verfahren 
die Schwierigkeiten nicht effizient losen. 

4 

Maschine hoch und das nachfolgende Drehrnoment nimmt 
ab. Folglich ist es ein zehntes Ziel der Erfindung, die Steue
rung des Eingriffsdrucks der Kupplung zur Drehmornent
Ubertragung zu vereinfachen, indem zusatzlich ein Anlas-

Entsprechend ist es ein viertes Ziel der Erfindung, eine 
Hybridantriebsvorrichtung fUr ein Fahrzeug zu schaffen, 
welches einen Anlassermotor fiir eine Maschine verwendet, 
der zusiitzlich betiitigt wird, um die Maschine mit einem zu
friedenstellenden Ansprechen anzuwerfen, ohne den Elek
tromotor zu vergroBem, und um das Anlassen unter einfa
cher Steuerung des Eingriffsdrucks der Kupplung auszufiih
ren. 

5 serrnotor betrieben wird, um das erhohte Ausgangsdrehmo
rnent des Elektromotors wiihrend des gesamten Maschinen
anlaBvorgangs auszumitteln. 

Wenn der Anlassermotor zusiitzlich wahrend der Urndre
hungsanfangszeitspanne betrieben wird, kann der Anstieg 

Ein fiinftes Ziel der Erfindung ist es, eine H ybridantriebs
vorrichtung fiir ein Fahrzeug zu schaffen, die ausgelegt ist, 
einen Wartezustand zu realisieren, um die AnlaBkennlinie 
konstant zu machen und den Motor <lurch einen Elektromo
tor nachfolgend anzulassen, ohne spezielle Hilfsantriebsmit-

10 des Ausgangsdrehmoments von dem Elektromotor Uber die 
gesamte MaschinenanlaBzeitspanne vermindert werden. 
Entsprechend ist es ein elftes Ziel der Erfindung, die Dreh
momentbelastung des Elektrornotors zum Anlassen der Ma
schine zu vermindem und die Ausgangsdrehrnomentsteue-

15 rung zu vereinfachen. 

tel zu verwenden. 

Als ein Verfahren zur Verhinderung, daB das Drehmo
ment des Elektromotors zurn Anlassen der Maschine ver
wendet wird, konnte es machbar sein, ein Verfahren zum 
Wiederanlassen der Maschine wiihrend der Fahrt nur <lurch Es ist ein allgemeines Verfahren bekannt, bei dem eine 

Maschine <lurch einen Anlassermotor angelassen wird. 
Wenn das vorgenannte Verfahren lediglich angewandt wird, 
um die Maschine wiihrend der Fahrt des Fahrzeugs anzu
werfen, wird ein storendes Gerausch infolge von Verande
rungen des AnlaBdrehmoments erzeugt und das Start verhal-

20 den Anlassermotor zu verwenden. Wenn dieses Verfahren 

ten kann die Anforderungen nicht erfiillen. Entsprechend ist 25 

es ein sechstes Ziel der Erfindung, eine Hybridantriebsvor
ricbtung fiir ein Fahrzeug zu schaffen, welche einen Anlas
sermotor fiir eine Maschine verwendet, um zusatzlich beim 
Beginn der Maschinendrehung, die ein im wesentlichen ho
hes Drehmoment beim Anlassen erfordert, betrieben zu wer- 30 

den, um ein Anwerfen der Maschine mit guten Ansprechen 
zu ermoglichen, ohne den Elektromotor zu vergroBem, und 
um das Anlassen unter einer einfachen Steuerung des Ein
griffsdrucks der Kupplung zu ermoglichen. 

Wenn die Maschine lediglich <lurch den Elektromotor an- 35 

gelassen wird, konnen verschiedene Verfahren verwendet 
werden, um den Eingriffsdruck der Kupplung zu steuem, 
um die Anzahl-Umdrehungen der Maschine zum Anlassen 
der Maschine anzuheben. Wenn die Steuerung des Eingriffs
drucks kompliziert wird, kann ein Verfahren nach dem vor- 40 

hergehenden 'fyp praktisch nicht verwendet werden. Ent
sprechend ist es ein siebtes Ziel der Erfindung, eine Ma
schine wieder anzulassen, in dern der Eingriffsdruck der 
Kupplung auf einfache Weise gesteuert wird. 

verwendet wird, kann die Lebensdauer des Anlassermotors 
aus den vorgenannten Grunden beeintrachtigt sein. Entspre
chend ist es ein zwolftes Ziel der Erfindung, die Lebens-
dauer des Anlassermotors aufrechtzuerhalten, sogar wenn 
der Anlasserrnotor hauptsachlich verwendet wird und das 
Drehmornent des Elektrornotors zusiitzlich verwendet wird, 
um die Maschine wahrend der Fahrt anzulassen. 

Ein dreizehntes Ziel der Erfindung ist es die Steuerung 
des Anlassermotors bei der AnlaBsteuerung zu vereinfa
chen. 

Ein vierzehntes Ziel der Erfindung ist es, die Maschine 
mit gutern Ansprechen lediglich <lurch das Elektrornotor
drehmoment anzulassen, wiihrend die Erzeugung eines Ver
zogerungsstoBes auf ein Minimum unterdrlickt wird. 

Ein fiinfzehntes Ziel der Erfindung ist es, die Drehrno
rnentsteuerung des Elektromotordrehrnoments bei der An
laBsteuerung in Ubereinstimrnung mit der Steuerung des 
Eingriffsdrucks der Kupplung zu vereinfachen. 

Ein sechzehntes Ziel der Erfindung ist es, die Drehmo
rnentsteuerung des Elektrornotordrehmoments auszufiihren, 
wenn die Wartezustandssteuerung rnit einem sehr einfachen 
Verfahren auf die AnlaBsteuerung Ubergehen wird. 

Ein siebzehntes Ziel der Erfindung ist es, das Ansprechen 
einer Wartezustandssteuerung vor der AnlaBsteuerung <lurch 
den Elektromotor zu verbessem. 

Der Antriebsmodus in der herkornmlichen Hybridan
triebsvorrichtung ist derart geschaltet, daB auf ein Antriebs
rnoduskennfeld, das in einern Mikrocomputer einer Steuer
einheit gespeichert ist, Bezug genornrnen wird, welches An
triebsbereiche hat, die in Ubereinstimmung mit der Bezie
hung zwischen dem Grad der Gaspedalstellung und der 
Fahrzeuggeschwindigkeit vorbestimmt sind. Zudern wird 
der vorgenannte Umschaltvorgang in Ubereinstimrnung rnit 
der Beziehung zwischen dern Grad der Gaspedalstellung zu 

Wenn die Maschine lediglich <lurch den Elektromotor an- 45 

gelassen wird, kann die Erzeugung eines Verzogerungssto
Bes infolge des Anlassens der Maschine nicht bei dem be
grenzten Ausgang des Elektromotors verhindert werden. 
Wenn das Verzogerungsgefiihl auf einen vorbestimmten Be
reich begrenzt wird, kann ein fiihlbarer Sto8 verhindert wer- 50 

den. Entsprechend ist es ein achtes Ziel der Erfindung, die 
Maschine anzulassen, wiihrend eine Verminderung der 
Drehzahl eines Elektromotors verhindert ist, urn einen vor
bestimmten Drehzahlbereich <lurch Steuerung des Eingriffs
drucks einer Kupplung einzuhalten. 

Weil ein Anlassermotor fiir die Maschine nicht haufig be
trieben wird, wird er in einem Uberlastzustand betrieben, 
der einen hohen elektrischen Strom erfordert. Wenn jedoch 
der Anlassermotor haufig zum Wiederanlassen der Ma
schine in diesem Uberlastzustand verwendet wird, kann die 60 

Haltbarkeit des Anlassermotors vermindert sein. Entspre
chend ist ein neuntes Ziel der Erfindung, die Lebensdauer 
des Anlassermotors aufrechtzuerhalten, indem der Anlasser
motor in einern Leichtlastzustand betrieben wird, wobei das 
AnlaBdrehmornent <lurch einen Elektrornotor vervollstan- 65 
digt ist, so daB die Betriebszeit stark begrenzt ist. 

55 jedem Zeitpunkt und der Fahrzeuggeschwindigkeit ausge
fiihrt. Ein achtzehntes Ziel der Erfindung es ist, die Ma
schine wieder anzulassen, indem eine einfache Steuerung 
unter Verwendung eines Kennfelds ausgeflihrt wird, in wel-

Wie oben beschrieben ist, wird das AnlaBdrehrnornent 
zum Anlassen der Maschine zu Beginn der Urndrehung der 

chern die Zeit zurn Beginn der Wartezustandssteuerung ein
gestellt ist. 

Es ist wichtig, das Anlaufen der Maschine zu bestiitigen, 
urn die MaschinenanlaBsteuerung in einer rnoglichst kurzen 
Zeitspanne zu vollenden. Entsprechend ist es ein neunzehn
tes Ziel der Erfindung, das Anlaufen der Maschine genau zu 
bestimrnen. 

Ein zwanzigstes Ziel der Erfindung ist es, die Maschinen
anlaBsteuerung mit dern Elektrornotor sanft zu beenden. 

Ein einundzwanzigstes Ziel der Erfindung ist es, den 
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Elektromotorantrieb auf den Maschinenantrieb umzuschal
ten, nachdern die Maschine angelassen wurde. 

Ein zweiundzwanzigstes Ziel der Erfindung ist es, das 
Ansprechen einer Wartezustandssteuerung zu verbessern, 
die vor der AnlaBsteuerung rnit dem Anlasserrnotor ausge
fi.ihrt wird. 

Ein dreiundzwanzigstes Ziel der Erfindung ist es, den 
Motor durch Ausfiihren einer simplen Steuerung unter Ver
wendung eines Kennfelds wieder anzulassen, in welchern 
die Start zeit der Wartezustandssteuerung vor die AnlaB
steuerung unter Verwendung des Anlasserrnotors gesetzt ist. 

Ein vierundzwanzigstes Ziel der Erfindung ist es, die Ma
schine zurn spontanen Drehen rnit einer guten Zeitsteuerung 
in einer Endstufe der AnlaBsteuerung zu bewegen, indern 
die Kraftstoffversorgung angemessen fortgesetzt und die 
Ziindung ausgefiihrt wird. 

Ein fiinfundzwanzigstes Ziel der Erfindung ist es, die Ma
schinenanlaBsteuerung unter Verwendung eines Anlasser
motors sanft zu beenden. 

Ein sechsundzwanzigstes Ziel der Erfindung ist es, sanft 
von dem Elektrornotorantrieb auf den Maschinenantrieb 
nach dem Anlassen der Maschine unter der Maschinenan
laBsteuerung unter Verwendung eines Anlasserrnotors um
zuschalten. 

Um die erste Aufgabe zu losen hat gemaB einern Aspekt 
der Erfindung eine Hybridantriebsvorrichtung fiir ein Fahr
zeug eine Maschine, einen Elektromotor, eine Getriebeein
heit, die geeignet ist die Kraft der Maschine und des Elektro
rnotors auf die Rader zu iibertragen, und eine Steuereinheit 
zur Steuerung der Maschine, des Elektrornotors sowie der 
Kraftiiberl.ragung der Maschine und des Elektromotors auf 
die Rader. Die Steuereinheit hat AnlaBsteuerungseinrichtun
gen zum Anlassen der Maschine wenn ein Fahrzeug in ei
nem Zustand gefahren wird, in welchem die Maschine ange
halten ist und Leistung von dern Elektromotor auf die Rader 
iibertragen wird, und hat Wartezustandssteuereinrichtungen 
um eine Steuerung auszufiihren, um die Maschine in eine 
AnlaBstartposition zu drehen, bevor das Anlassen der Ma
schine durch die AnlaBsteuereinrichtungen ausgefiihrt wird. 

Um das zweite Ziel zu erreichen, hat eine Hybridantriebs
vorrichtung fiir ein Fahrzeug ferner eine Kupplung, die aus
gelegt ist, die Kraftiibertragung zwischen der Maschine und 
dem Elektromotor zu steuern. Die Wartezustandssteuerein
richtung hat eine Wartezustandsdrucksteuereinrichtung zur 
Steuerung eines Kupplungsdrucks derart, da8 das durch die 
Kupplung iibertragene Drehmoment eine GroBe annimmt, 
die es gestattet, die Maschine in die AnlaBstartposition zu 
drehen. 

Um das dritte Ziel zu erreichen hat die AnlaBsteuerein
richtung eine AnlaBdrucksteuereinrichtung zur Steuerung 
des Eingriffsdrucks der Kupplung derart, daB die GroBe des 
durch die Kupplung iibertragenen Drehmoments kleiner 
oder gleich einem Ausgangsdrehmoment von dern Elektro
motor nach der Wartezustandssteuerung ist. 

Um das vierte Ziel zu erreichen, hat die Hybridantriebs
vorrichtung fiir ein Fahrzeug femer einen Anlassermotor 
zum Anlassen der Maschine. Die AnlaBsteuereinrichtung 
veranlaBt, daB der Anlasserrnotor startet und die Kupplung 
in Eingriff gebracht wird, gleichzeitig nach der Wartezu
standssteuerung. 

Um das fiinfte Ziel zu erreichen, hat eine Hybridantriebs
vorrichtung fiir ein Fahrzeug eine Maschine, eine Elektro
motor, eine Kupplung, die geeignet isl, eine Kraftiibertra
gung zwischen der Maschine und dem Elektromotor zu 
steuern, eine Getriebeeinheit, die ausgelegt ist, die Kraft der 
Maschine und des Elektromotors auf die Rader zu iibertra
gen und cine Steuereinheit zur Steuerung der Maschine, des 
Elektromotors und der Kupplung. Die AnlaBsteuereinrich-
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tung bringt die Kupplung in Eingriff, um die Maschine an
zulassen, wenn ein Fahrzeug in einem Zustand gefahren 
wird, in welchem die Maschine angehalten ist, und die 
Ku pp lung wird au8er Eingriff gebracht, um es dem Elektro-

5 motor zu gestatten, seine Leistung auf die Rader zu iibertra
gen, und es ist eine Wartezustandssteuereinrichtung vorge
sehen, um eine Steuerung auszufllhren, rnit der die Kupp
lung in Eingriff gebracht wird, um die Maschine in cine An
laBstartposition zu bringen, bevor das Anlassen der Ma-

lO schine durch die AnlaBsteuereinrichtung ausgefiihrt wird. 
Die Wartezustandssteuereinrichtung hat eine Wartezu
standsdrucksteuereinrichtung zur Steuerung des Eingriffs
drucks der Kupplung derart, daB die GroBe des <lurch die 
Kupplung iibertragenen Drehmoments eine GroBe annimmt, 

15 die es gestattet, die Maschine in die AnlaBstartposition zu 
drehen. Die AnlaBsteuereinrichtung hat eine AnlaBdruck
steuereinrichtung zur Steuerung des Eingriffsdrucks der 
Kupplung derart, daB die GroBe des <lurch die Kupplung 
iibertragenen Drehmoments nach der Wartezustandssteue-

20 rung gleich oder kleiner wird als ein Ausgangsdrehmoment 
von dem Elektromotor. 

Um das sechste Ziel zu erreichen, ist eine Hybridantriebs
vorrichtung fiir ein Fahrzeug rnit einer Maschine, einem 
Elektromotor, einem Anlassermotor zurn Anlassen der Ma-

25 schine, einer Kupplung, die ausgelegt ist, eine Leistungs
iibertragung zwischen der Maschine und dem Elektromotor 
zu steuem, einer Getriebeeinheit, die ausgelegt ist, die Lei
stung der Maschine und des Elektromotors auf die Rader zu 
iibertragen, und eine Steuereinheit zurn Steuern der Ma-

30 schine, des Elektromotors, des Anlasserrnotors und der 
Kupplung vorgesehen. Die Steuereinheit hat eine AnlaB
steuereinrichtung zum Anlassen der Maschine, wenn ein 
Fahrzeug in einem Zustand gefahren wird, in welchem die 
Maschine angehalten ist, die Kupplung auBer Eingriff ist 

35 und die Leistung des Elektromotors auf die Rader iibertra
gen wird, und hat eine Wartezustandssteuereinrichtung zum 
Ausfiihren einer Steuerung, um die Kupplung in Eingriff zu 
bringen, um die Maschine in eine AnlaBstartposition zu dre
hen, bevor die Maschine <lurch die AnlaBsteuereinrichtung 

40 angelassen wird. Die Wartezustandssteuereinrichtung hat 
eine Wartezustandsdrucksteuereinrichtung zum Steuem des 
Eingriffsdrucks der Kupplung derart, daB die GroBe des 
<lurch die Kupplung iibertragenen Drehmoments cine GroBe 
annirnmt, die es gestattet, die Maschine in die AnlaBstartpo-

45 sition zu drehen, und die AnlaBsteuereinrichtung starlet 
nach der Wartezustandssteuerung den Anlasserrnotor und 
bringt die Kupplung gleichzeitig in Eingriff. 

Um das siebte Ziel zu erreichen, hat die AnlaBdrucksteu
ereinrichtung eine Konstantbeschleunigungssteuereinrich-

50 tung zur Steuerung des Eingriffsdrucks der Kupplung derart, 
daB eine Anderungsrate der Umdrehungen der Maschine auf 
einen gewiinschten Wert gesetzt ist. 

Um das achte Ziel zu erreichen, hat die AnlaBdrucksteu
ereinrichtung eine Drehzahlaufrechterhaltungs- und Steuer-

55 einrichtung zum Steuem des Eingriffsdrucks der Kupplung 
derart, daB die Abnahrnerate der Umdrehungen des Elektro
rnotors gleich oder kleiner einem vorbestimmten Wert wird. 

Urn das neunte Ziel zu erreichen, hat die AnlaBsteuerein
richtung eine Anfangssteuereinrichtung zum Betreiben des 

60 Anlassermotors lediglich wahrend einer Zeitspanne, in wel
cher die Maschine nur langsam dreht. 

Urn das zehnte Ziel zu losen, hat die AnlaBsteuereinrich
tung eine AnlaBdruckeinstelleinrichtung zum Einstellen des 
Eingriffsdrucks der Kupplung auf einen Wert, bei dern die 

65 Kupplung einen Mittelwert des AnlaBdrehmoments der Ma
schine iibertragt. 

Urn das elfte Ziel zu errcichen, hat die AnlaBsteuerein
richtung eine Drehrnornentsteuereinrichtung, urn zu bewir-
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ken, daB der Elektrornotor einen Ausgang rnit dern Mittel
wert des AnlaBdrehmornents der Maschine erzeugt und ein 
Ausgangsdrehmornent zurn Antrieb des Fahrzeugs erzeugt. 

Urn <las zwolfte Ziel zu erreichen, hat die AnlaBsteuerein
richtung eine Drehrnornentsteuereinrichtung, um zu bewir
ken, daB der Elektrornotor ein Ausgangsdrehmornent ent
sprechend einem Anla8strorn des Anlassermotors erzeugt. 

Urn <las dreizehnte Ziel zu erreichen, ist eine Zeit zurn Be
trieb des Anlasserrnotors <lurch einen Zeitgeber gesteuert. 

Urn <las vierzehnte Ziel zu erreichen, hat die AnlaBsteuer
einrichtung eine Drehrnornentsteuereinrichtung, urn zu be
wirken, daB der Elektrornotor ein rnaxirnales Drehrnornent 
herausgibt, und hat Druckerhohungseinrichtungen zur Erho
hung des Eingriffsdrucks urn die Drehrnornentkapazitiit der. 
Kupplung zu erhohen, wenn der Elektromotor ein rnaxirna
les Ausgangsdrehrnornent erzeugt. 

Urn <las fiinfzehnte Ziel zu erreichen, hat die AnlaBsteuer
einrichtung eine Drehmomentsteuereinrichtung, um zu be
wirken, daB der Elektrornotor eigen Mittelwert eines AnlaB
drehrnornents der Maschine erzeugt. 

Urn das sechzehnte Ziel zu erreichen, hat die AnlaBsteu
ereinrichtung Abtasteinrichtungen zurn Abtasten des Ein
gangsdrucks der Kupplung. 

Um das siebzehnte Ziel zu erreichen, hat die Wartezu
standssteuereinrichtung eine Schnellfiilldruckversorgungs
einrichtung zur Verkiirzung eines Kolbenhubs der Kupp
lung . 
. Um das achtzehnte Ziel zu erreichen, hat die Steuerein
heit einen Kupplungswartezustandsbereich, der zwischen 
einem Elektrornotorantriebsbereich und einem Maschinen
antriebsbereich bestirnrnt ist. 

Um <las neunzehnte Ziel zu erreichen, fiihrt die AnlaB
steuereinrichtung Kraftstoff zurn Entziinden der Maschine 
zu, wean die Urndrehungen der Maschine eine vorbe
stimrnte Drehzahl erreicht haben. 

Um das zwanzigste Ziel zu erreichen, bringt die AnlaB
steuereinrichtung die Kupplung nach der Synchronisation 
der Urndrehungen der Maschine und des Elektrornotors in 
vollstiindigen Eingriff. · 

Um <las einundzwanzigste Ziel zu erreichen, hat die Steu
ereinheit eine Vollendungssteuereinrichtung, um <las Aus
gangsdrehrnornent von dern Elektrornotor herunterzufahren 
und eine Drosseloffnung der Maschine zu vergroBem. 

Um <las zweiundzwanzigste Ziel zu erreichen, hat die 
Wartezustandssteuereinrichtung eine Schnellfiilldruckver
sorgungseinrichtung zur Verkiirzung des Kolbenhubs der 
Kupplung. 

Um <las dreiundzwanzigste Ziel zu erreichen, hat die 
Steuereinheit einen Kupplungswartezustandsbereich, der 
zwischen einern Elektrornotorantriebsbereich und einem 
Maschinenantriebsbereich bestimrnt ist. 

Um <las vierundzwanzigste Ziel zu erreichen, fiihrt die 
AnlaBsteuereinrichtung Brennstoff zur Ziindung zu, wenn 
die Umdrehungen der Maschine eine vorbestirnmte Anzahl 
von Umdrehungen erreicht haben. 

Um das fiinfundzwanzigste Ziel zu erreichen, bringt die 
AnlaBsteuereinrichtung die Kupplung nach der Synchroni
sation der Umdrehungen der Maschine und des Elektromo
tors in vollstiindigen Eingriff. 

8 
steuert ist, um sich in die AnlaBstartposition zu drehen. Im 
Unterschied zu einem Anlassen, <las an einer unbestimrnten 
Position ausgefiihrt wird, kann <las vorgenannte Anlassen 
auf leichte Weise gesteuert werden. Folglich kann die Ma
schine innerhalb einer vorbestimrnten Zeitspanne von rela
tiv kurzer Dauer stabil angelassen werden. Folglich gestattet 
der vorgenannte Aufbau das Wiederanlassen der Maschine 
mit zufriedenstellendem Ansprechen, wiihrend mit dem 
Elektromotor gefahren wird. Im Ergebnis kann eine bei dem 

10 Wiederanlassen der Maschine erzeugte groBe Abnahrne des 
Antriebsdrehmoments rnit einer einfachen AnlaBsteuerung 
verhindert werden. 

Weil die Wartezustandssteuerung derart ausgefiihrt wird, 
daB der Eingriffsdruck der Kupplung <lurch die Wartezu-

15 standsdrucksteuereinrichtung gesteuert ist, um die Drehmo
rnenthohe zu begrenzen, kann die Maschine zuverliissig in 
die AnlaBstartposition unter Verwendung des Elektromotor
drehmoments gedreht werden. 

Weil die Maschine so angelassen wird, daB der Eingriffs-
20 druck der Kupplung <lurch die AnlaBdrucksteuereinrichtung 

gesteuert ist, urn die Rohe des iibertragenen Drehrnornents 
auf einen Wert gleich oder kleiner als <las Ausgangsdrehmo
ment des Elektromotors zu begrenzen, kann die Maschine 
innerhalb des erzeugbaren Drehmoments angelassen wer-

25 den. 
Weil der Anlasserrnotor <lurch die AnlaBsteuereinrichtung 

gleichzeitig rnit dern Eingriff der Kupplung gestartet wird, 
kann das Drehmoment effizient verwendet werden, wenn 
ein groBes Drehmoment zu Beginn der Maschinendrehung 

30 in einer Anfangsstufe des AnlaBvorgangs erforderlich ist. 
In einern Wartezustand, in welchem die AnlaBkennlinie 

konstant gehalten ist, ist ein Anlassen der Maschine mit ei
nem Drehrnornent moglich, daB kleiner oder gleich dern 
Ausgangsdrehmoment des Elektromotors ist. Folglich kann 

35 der Elektrornotor den Wartezustand fiir <las Anlassen der 
Maschine erzeugen und danach den AnlaBvorgang ohne 
spezielle Hilfsantriebseinrichtungen ausfiihren. 

Wenn <las ein groBes Drehmoment erfordernde Anlassen 
der Maschine ausgefiihrt wird, nachdem der Wartezustand 

40 zur Konstantrnachung der AnlaBkennlinie realisiert wurde, 
wird der fiir die Maschine vorgesehene Anlasserrnotor zu
siitzlich verwendet. Sornit kann die Maschine angelassen 
wcrdcn, wiihrend sowohl die Belastung des Elektromotors 
und die des Anlasserrnotors verrnindert sind. Folglich kann 

45 rnit dem vorgenannten Autbau die Maschine rnit zufriedens
tellendem Ansprechverhalten ohne VergroBerung des Elek
tromotors fiir <las Anlassen wieder angelassen werden. 

Weil der Eingriffsdruck der Kupplung derart gesteuert ist, 
daB die Anderungsrate der Drehzahlen der Maschine beim 

50 Anlassen der Maschine konstant gehalten ist, kann die Ma
schine <lurch einfache Steuerung des Eingriffsdrucks der 
Kupplung wieder angelassen werden. 

Der Eingriffsdruck der Kupplung wird derart gesteuert, 
daB eine Abnahrne in der Anzahl der Urndrehungen des 

55 Elektromotors in einen vorbestimrnten Bereich beim Anlas
sen der Maschine fiillt. Folglich kann eine AnlaBsteuenmg 
in Ubereinstimrnung mit einem Verzogerungsgefiihl auf der 
Basis der Anzahl von Umdrehungen des Elektromotors aus-
gefiihrt werden. 

Um <las sechsundzwanzigste Ziel zu erreichen, hat die ro 
Steuereinheit eine Vollendungssteuereinrichtung zurn Her
unterfahren des Ausgangsdrehmornents von dem Elektro
motor und zur VergroBerung einer Drosseloffnung der Ma
schine. 

Weil die AnlaBsteuerung derart ausgefiihrt wird, daB der 
Anlassermotor bei einer leichten Last betrieben wird, um 
<las <lurch den Elektrornotor fiir eine begrenzte Zeitspanne 
erzeugte AnlaBdrehrnoment auszugleichen, ist die Lebens
dauer des Anlassennotors gewahrt, wiihrend sowohl die 

ErfindungsgemiiB ist die Hybridantriebsvorrichtung fiir 
ein Fahrzeug derart aufgebaut, daB das Anlassen der Ma
schine stets in einem Zustand begonnen wird, in welchem 
die Maschine <lurch die Wartezustandssteuereinrichtung ge-
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65 Last des Elektrornotors als auch die Last des Anlasserrno-
tors beim Anlassen vermindert sind. 

Weil der Anlassermotor zusatzlich verwendet wird, wenn 
die Urndrehung in einer Anfangsstufe des Anlassens beginnt 

BNS page 5 



BMW1012 
Page 662 of 1654

DE 198 38 853 A 1 
9 

und das Ausgangsdrehmoment von dem Elektromotor er
hoht wire\, um einen Mittelwert wahrend der Maschinenan
laBperiode anzunehmen, kann die Steuerung des Eingriffs
drucks der Kupplung zur Ubertragung des Drehmoments 
vereinfacht werden. 

Wenn die Umdrehung beginnt, wird der Anlassermotor 
zusi:!tzlich verwendet und das Ausgangsdrehmoment von 
dem Elektromotor wird angehoben, um einen Mittelwert 
wi:!hrend der MaschinenanlaBperiode anzunehmen, wobei 
die Steuerung des Ausgangsdrehmoments vereinfacht wer
den kann, wi:!hrend die Drehrnomentbelastung des Elektro
motors zum Anlassen der Maschine reduziert ist. 

Die Maschine wird derart angelassen, daB der Anlasser
motor hauptsi:!chlich verwendet und das Elektromotordreh
moment zusi:!tzlich verwendet wird. Folglich kann eine sol
che Steuerung ausgefiihrt werden, daB das AnlaBdrehrno
ment von dem Elektromotor vennindert wird, um somit den 
EinfluB auf das Antriebsdrehmoment zu minimieren. Zudem 
ist die Lebensdauer des Anlassennotors gewahrt. Die An
laBsteuerung des Anlassennotors ist vereinfacht. 

Weil die Maschine mit einem Maximaldrehmoment ange
lassen wird, daB von dem Elektromotor erzeugt werden 
kann, kann die Maschine mit einem zufriedenstellenden An
sprechen durch den Elektromotor gestartet werden, wahrend 
die Erzeugung eines VerzogenmgsstoBes verhindert ist. 

Weil die Maschine mit einer vorbestimmten Beschleuni
gung angelassen werden kann, wi:!hrend der Elektromotor 
einen Ausgang mit einem vorbestimmten Drehmoment bei 
der AnlaBsteuerung erzeugt, kann die Steuerung des Elek
tromotors vereinfacht werden. 

Erfindungsgemi:18 kann die Steuerung des Eingriffsdrucks 
der Kupplung, die bei einem Ubergang von der Wartezu
standssteuerung zu der AnlaBsteuerung ausgefiihrt wird, 
vereinfacht werden. 

Weil die AnlaBsteuerung <lurch den Elektromotor ausge
filhrt werden kann, um den Kolbenhub der Kupplung zur 
Ausftihrung der Wartezustandssteuerung schnell zu vollen
den, ist das Ansprechen der Wartezustandssteuerung verbes
sert. 

Weil die AnlaBzeitsteuerung der Wartezustandssteuerung 
auf einfache Weise mit einer Bestimmung eines Bereichs 
bestimmt werden kann, kann die Logik ftir die Wartezu
standssteuerung vereinfacht werden und die Wartezustands
steuerung kann schnell ausgefiihrt werden. 

Weil Kratl:stoff der Maschine zur Ziindung zu einem Zeit
punkt zugefilhrt wird, in welchem die Anzahl Umdrehungen 
der Maschine einen vorbestirnmten Wert erreicht haben, 
kann die Maschine angemessen angeiassen werden. 

Erfindungsgemi:18 kann die MaschinenanlaBsteuerung 
durch den Elektromotor sanft vollendet werden. 

Erfindungsgemiill kann der Ubergang von dern Elektro
motorantrieb auf den Maschinenantrieb nach dem Anlassen 
der Maschine sanft ausgefiihrt werden. 

Erfindungsgerniill kann die AnlaBsteuerung unter Ver
wendung des Anlassermotors derart ausgeftihrt werden, daB 
der Kolbenhub der Kupplung filr die Wartezustandssteue
rung schnell ausgefiihrt werden kann, wodurch das Anspre
chen der Wartezustandssteuerung verbessert ist. 

Weil die Zeitsteuerung des Beginns der Wartezeitsteue
rung auf einfache Weise durch Bestimmen des Bereichs 
beim Wic.derstarten durch den Anlassennotor bestimmt 
werden kann, kann die Wartezustandssteuerung schnell aus
gefiihrt werden, wi:!hrend deren Logik vereinfacht ist. 

Weil die Steuerung derart ausgefiihrt wird, daB die Kraft
stoffzuftihrung und Zundung zu einem Zeitpunkt ausgefi.ihrt 
wird, wenn die Anzahl von Umdrehungen einen vorbe
stimmten Wert beim Wiederstart unter Verwendung des An-

· 1assem1otors erreicht haben, kann die Maschine angernessen 
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angelassen werden. 

Erfindungsgemiill kann die MaschinenanlaBsteuerung un
ter Verwendung des Elektromotors und des Anlassermotors 
sanft ausgefilhrt werden. 

5 Erfindungsgemiill kann der Ubergang von dem Elektro-
motorantrieb auf den Mascbinenantrieb nach dem Maschi
nenanlassen durch den Elektromotor und den Anlassermotor 
jeweils sanft ausgefiihrt werden. 

Andere Ziele, Merkmale und Vorteile der Erfindung wer-
10 den aus der nachfolgenden genauen Beschreibung der be

vorzugten Ausfi.ihrungsbeispiele, die anhand der beigefiig
ten Zeicbnungen erli:!utert sind, deutlich. 

Die Erfindung wird anhand der nachfolgenden Zeichnun
gen erli:!utert, in welchen gleiche Elemente mil gleichen Be

ts zugszeichen bezeichnet sind. Es zeigen: 
Fig. 1 ein Diagramm, das <las System einer Hybridan

triebsvorrichlung fiir ein Fahrzeug gemiill einem ersten Aus
fiihrungsbeispiel der Erfindung zeigt: 

Fig. 2 ein Antriebsrnoduskennfeld in einer Steuereinheit 
20 der Hybridantriebsvorrichtung fiir ein Fahrzeug; 

Fig. 3 eine Zeittafel ftir einen ProzeB zum Anlassen der 
Maschine, der <lurch die Steuereinheit ausgefiihrt wird; 

Fig. 4 ein HauptfluBdiagramm des Prozesses zum Anlas
sen der Maschine; 

25 Fig. 5 ein FluBdiagrarnm einer Subroutine in dem Haupt-
fluBdiagramm fUr die Wartezustandssteuerung; 

Fig. 6 ein FluBdiagramm einer Subroutine in dem Haupt
fluBdiagramm zur Steuerung des Anlassens der Maschine; 

Fig. 7 eine Zeittafel, die eine Modifikation der AnlaB-
30 steuerung gema.13 dem ersten Ausfiihrungsbeispiel zeigt; 

Fig. 8 eine Zeittafel fiir einen ProzeB zum Anlassen der 
Maschine der Hybridantriebsvorrichtung ftir ein Fahrzeug 
gemiill dem zweiten Ausfiihrungsbeispiel; 

Fig. 9 ein FluBdiagramm eines Teils der Subroutine zur 
35 MaschinenanlaBsteuerung zum Anlassen der Maschine; 

Fig. 10 ein Flu8diagramm, daB den anderen Teil der Sub
routine fiir die MaschinenanlaBsteuerung zeigt; 

Fig. 11 eine Zeittafel, die eine Modifikation der AnlaB
steuerung gemi:18 einem zweiten Ausfilhningsbeispiel der 

40 Erfindung zeigt; 
Fig. 12 eine charakteristische Darstellung, die Drehmo

mentveranderungen bezilglich Umdrehungen einer Kurbel
welle einer ilblichen Sechszylindermaschine zeigt; 

Fig. 13 einen Graph, der eine AnlaBdrehmomentkennlinie 
45 der allgemein verwendeten Maschine zeigt; 

Fig. 14 einen Graph, der eine Anfangscharakteristik des 
vorgenannten AnlaBdrehmoments zeigt; 

Fig. 15 ein Diagramm, das das System einer Hybridan
triebsvorrichtung filr ein Fahrzeug gemi:18 einem dritten 

so Ausftihrungsbeispiel der Erfindung zeigt; 
Fig. 16 ein Diagramm, das das System einer Hybridan

triebsvorrichtung fiir ein Fahrzeug gemiill einem vierten 
Ausfiihrungsbeispiel der Erfindung zeigt; und 

Fig. 17 ein Diagramm, <las eine Hybridantriebsvorrich-
55 tung fur ein Fahrzeug gemaB einem fiinften Ausfiihrungs

beispiel der Erfindung zeigt. 
Ausfiihrungsbeispiele der Erfindung werden nun unter 

Bezugnahme auf die Zeichnungen beschrieben, Fig. 1 ist ein 
Diagramm, das den Aufbau des Systems einer Hybridan-

60 triebsvorrichtung ftir ein Fahrzeug gerniill einem ersten Aus
ftihrungsbeispiel der Erfindung zeigt. Die Hybridantriebs
vorrichtung filr ein Fahrzeug gemi:18 dem ersten Ausfiih
rungsbeispiel hat eine Maschine (FIG) 1, einen Elektromo
lor (MIG) 2, eine Kupplung 3, welche geeignet ist die Kraft-

65 ilbertragung zwischen der Maschine 1 und dem Elektromo
tor 2 zu steuem, eine Getriebeeinheit 4, welche geeignet ist, 
Leistung der Maschine 1 und des Elektromotors 2 auf die 
Fahrzeugrader zu ilbertragen, und eine elektrische Steuer-
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einheit (ECU) 5 zur Steuerung der Maschine 1, des Elektro
motors 2, eines Anlassermotors (SIM) 11 und der Kupplung 
3. 

Die Maschine 1 hat einen Hilfsmotor als den Anlassermo
tor 11, der ausgelegt ist, von einer 12 V Niedrigspannungs
batterie filr Hilfseinrichtungen betrieben zu werden. Wie ein 
iiblicherweise verwendeter Anlasser, wird ein Ausgangs
zahnrad lla gedreht und wiihrend der Drehung des Anlas
sermotors 11 mit einem Zahnrad 12, das an der Kurbel welle 
der Maschine 1 befestigt ist, in Eingriff gebracht. Wenn die 
Drehung des Anlassermotors 11 unterbrochen wird, gelangt 
das Ausgangszahnrad lla auBer Eingriff von dem Zahnrad 
12. 

12 
Maschinenbetriebsbereich, der in einem Bereich hoher posi
tiver Geschwindigkeiten (Vorwiirtsfahrt) ausgebildet ist, mit 
Ausnahme eines Bereichs eines niedrigen Grads der Gaspe
dalstellung, ein Elektromotorantriebsbereich, der in dem 

5 Bereich niedrigen Grads der Gaspedalstellung ausgebildet 
ist, und ein Regenerativbereich, der in einem positiven Fahr
zeuggeschwindigkeitsbereich (Vorwiirtsbewegung zum An
trieb des Rads) ausgebildet ist, wenn das Gaspedal ausge
schaltet ist. Ein Ci-Kupplungs-Wartezustandssteuerbereich, 

10 der spfiler zu beschreiben ist, ist in dem Elektromotoran
triebsbereich neben dem Maschinenantriebsbereich ausge
bildet. 

Ein Ablauf zur Bestimmung, ob die Maschine angehalten 
ist, wird ausgefilhrt, wenn die Steuereinheit 5 bestimmt, daB 

15 die Maschine 1 in Ubereinstimmung mit dem in Fig. 2 ge
zeigten Antriebsmoduskennfeld angehalten sein konnte in 
einem Fall, in welchem der Grad der Gaspedalstellung in 
dem Elektromotorantriebsbereich filr cine Zeit ist, die nicht 

Der Elektromotor 2 hat einen Rotor 21 der mit der Ma
schine 1 iiber eine Kupplung 3 (nachfolgend als "Ci~Kupp· 
lung" bezeichnet, um von anderen Kupplungen unterschie
den zu werden) verbunden ist. Ferner ist der Elektroinotor 2 
mit einer automatischen Getriebeeinheit (TIM) 40, die 
hauptsiichlich die Getriebeeinheit 4 bildet, iiber .eine Ein
gangskupplung 41 (nachfolgend als "Cl-Kupplung" be- 20 
zeichnet) verbunden. 

kilrzer ist, als eine vorbestimmte Zeit. 
Wenn die Steuereinheit 5 bestimmt, daB das Anlassen der 

Maschine 1 in einem Fall erforderlich ist, in welchem der 
Grad der Gaspedalstellung, entgegengesetzt zu der vorge
nannten Bestimmung zum Anhalten der Maschine 1, in dem 
Maschinenantriebsbereich filr eine Zeit ist, die nicht kilrzer 

Die die Getriebeeinheit 4 bildende automatische Getrie
beeinheit 40 hat einen vorbestimmten Zahnradsatz, der 
durch eine hydraulische Steuereinrichtung (V/B) 6 gesteuert 
ist. Eine Ausgangswelle der automatischen Getriebeeinheit 
40 ist iiber eine Differentialeinheit 7 mit linken und rechten 
Antriebsriidem 8 verbunden. Bei der Vorrichtung gemiill 
diesem Ausfi.ihrungsbeispiel client die hydraulische Steuer
einheit 6 als eine Steuereinheit zur Steuerung des hydrauli
schen Servos (Antriebseinheit) der Ci-Kupplung 3. 

Die Steuereinheit 5 hat eine elektronische Steuereinheit 
mit einem Mikrocomputer zur Steuerung des Elektromotors 
2 Uber einen Inverter (nicht gezeigt), der hydraulischen 
Steuereinheit 6 iiber ein Solenoid (nicht gezeigt) und des 
Anlassermotors 11 iiber ein Relais. Die Steuereinheit kann 
ein den Grad der Gaspedalstellung wiedergebendes Signal, 
ein Fahrzeuggeschwindigkeitssignal, ein die Anzahl von in 
das Getriebe eingegebenen Umdrehungen anzeigendes Si
gnal und ein die Anzahl von Umdrehungen der Maschine 1 
anzeigendes Signal von zugehorigen Sensoren (nicht ge
zeigt) empfangen. 

Die Steuereinheit 5 hat eine AnlaBsteuereinrichtung. Die 
AnlaBsteuereinrichtung erfaBt den Grad der Gaspedalstel
lung, um die Maschine 1 wiihrend der Fahrt des Fahrzeugs 
in einem Zustand anzulassen, in welchem die Maschine 1 
angehalten und die Ci-Kupplung 3 au8er Eingriff ist, um die 
Kraft des Elektromotors 2 auf die Antriebsriider 8 zu iiber
tragen. Die Steuereinheit 5 hat eine Wartezustandssteuerein
richtung zum Dreben der Maschine 1 in cine Position in der 
das Anlassen beginnt, bevor der Vorgang von der AnlaBsteu
ereinrichtung ausgefilhrt wird. 

Insbesondere hat die AnlaBsteuereinrichtung die Warte
zustandsdrucksteuereinrichtung zum Steuem des Eingriffs
drucks der Ci-Kupplung 3, um die Kraftilbertragung einzu
stellen. 

Ferner hat die Steuereinheit 5 ein in dem Speicher ihres 
Mikrocomputers gespeichertes Antriebsmoduskennfeld. 
Fig. 2 zeigt grafisch die Kennfelddalen. In Obereinstim
mung mit der Beziehung zwischen der Fahrzeuggeschwin
digkeit und dem Grad der Gaspedalstellung sind die folgen
den Bereiche vorgesehen: ein Maschinenantriebsbereich, 
der in einem Bereich hoher negativer Geschwindigkeiten 
(Riickwiirtsantrieb) ausgebildet ist, wenn das Gaspedal ein
geschaltet ist, Maschinen- und Elektromotorantriebsberei
che, die in einem niedrigen Positivgeschwindigkeitsbereich 
und einem niedrigen Negativgeschwindigkeits- (vorwiirts/ 
riickwiirts) Bereich auf beiden Seiten einer Position, die die 
Fahrzeuggeschwindigkeit Null enthlilt, ausgebildet sind, ein 

25 ist als eine bestimmte Zeitspanne, wird bestimmt, daB die 
Maschine 1 wieder angelassen wurde. Wenn bestimmt wird, 
daB die Maschine 1 angelassen werden sollte, werden die 
Wartezustandssteuerung der Ci-Kupplung 3 und die AnlaJ3-
steuerung der Maschine 1 ausgefiihrt. Dann wird bestimmt, 

30 daB die Verbrennung vollendet wurde und die Vollendungs
steuerung wird ausgefilhrt. Die AnlaBsteuerung der Ma
schine 1 besteht aus der Steuerung des Beginns der Drehun
gen der Maschine, die in der ersten Hiilfte eines AnlaBvor
gangs ausgefilhrt wird, der Steuerung der Beschleunigung, 

35 die in der zweiten Hiilfte des AnlaBvorgangs ausgefilhrt 
wird, der Kraftstoffzufuhr und der Ziindung. Die Wartezu
standssteuerung der Ci-Kupplung 3 kann zu den folgenden 
drei Zeitpunkten erfolgen. Ein erster Zeitpunkt ist ein Zeit
punkt, wenn die Bestimmung zum Wiederanlassen gemacht 

40 wurde. Ein zweiter Zeitpunkt ist ein Zeitpunkt, wenn der Ci
Kupplungs-Wartezustandssteuerbereich in dem in Fig. 2 ge
zeigten Antriebsmoduskennfeld gestartet wurde. Ein dritter 
Zeitpunkt ist ein Zeitpunkt innerhalb einer vorbestimmten 
Zeitspanne nachdem die Maschinenabschaltsteuerung voll-

45 endet wurde. Ein Verfahren, das den vorgenannten zweiten 
Zeitpunkt verwendet, ist das effizientes Verfahren. In die
sem Ausfilhrungsbeispiel werden die vorgenannten Verfah
ren alle verwendet. 

Bezug nehmend auf die Zeittafel in Fig. 3 und ebenfalls 
50 Bezug nehmend auf Fig. l wird der Inhalt der Steuerung se

quentiell beschrieben. Zuniichst nimmt die Maschinendreh
zahl (Ne) einen Wert Null an, der den Haltezustand angibt, 
die Elektromotorumdrehung (Nm) wird allmiihlich angeho
ben wenn die Fahrzeuggeschwindigkeit zunimmt, das Ma-

55 schinendrehmoment (Te) nimmt einen Wert Null an, der den 
Haltezustand angibt, das Motordrehmoment (Tm) wird all
miihlich in einem beschleunigten Zustand angehoben, wobei 
<las Ausgangsdrehmoment in Ubereinstimmun_g mil einem 
Ausgangssteuerkennfeld ist, welches zuvor in Ubereinstim-

60 mung mit dem Grad der Gaspedalstellung bestimmt wurde, 
der Ci-Kupplungsdruck (Pei) nimmt einen Wert van Null 
an, der den Nichteingriffszustand wiedergibt, und das Aus
gangswellendrehmoment (Tout) ist in einem Zustand, in 
dem es allmahlich angehoben ist, um mit den Anlriebskraf-

65 ten ilbereinzustimmen, die durch das Elektromotordrehmo
ment verwirklicht sind. 

Wenn der Grad der Gaspedalstellung im Elektromotoran
triebsbereich angehoben wird, um in den Ci-Kupplungswar-
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tezustandssteuerbereich iiberzugehen, wird ein Solenoidsi
gnal (wie mil einer unterbrochenen Linie in Fig. 1 gezeigt 
ist) von der Steuereinheit 5 zu der hydraulischen Steuerein
heit 6 iibertragen. Folglich wird eine solche Steuerung aus
gefiihrt, daB der Ci-Kupplungsdruck, wie der Schnellfiill
druck (Pt), dem hydraulischen Servo der Ci-Kupplung 3 fiir 
eine Schnellfilllzeitspanne (tt) (wie <lurch eine unterbro
chcne Linie in Fig. 1 gezeigt ist) zugefiihrt wird. Der 
Schnellfiilldruck (Pt) und die Schnellfiillzeitspanne (tt) sind 
auf einen Wert bestimmt, durch den der Kupplungskolben 
schnell bewegt werden kann und der Zylinder des hydrauli
schen Servos der Ci-Kupplung 3 mit 01 gefilllt werden 
kann. 

Dann wird ein ii.hnlicher Vorgang verwendet, so daB der 
Wartezustandsdruck (Pstby) fiir eine Wartezustandszeit
spanne (tstby) aufgebracht wird. Der Wartezustandsdruck 
(Pstby) hat ein Druckniveau (beispielsweise etwa 100 kPa 
bis etwa 200 kPa) bei dem die Ci-Kupplung 3 in der Lage 
ist, kleine Drehmomente zu iibertragen, um die Kurbelwelle 
der Maschine 1 Leicht zu drehen und bei dem die Kurbel
welle in einer Winkelposition angehalten wird, die mit dem 
Verdichtungsdrehmoment iibereinstimmt, unmittelbar vor 
der Position, die dem erforderlichen Kompressionsdrebmo
ment entspricht. Die Wartezustandszeitspanne (tstby) muB 
beispielsweise etwa mehrere hundert Millisekunden betra
gen, wenn das erste oder das dritte Bestimmungsverfahren 
verwendet werden. Wenn das erste Bestimmungsverfahren 
verwendet wird, wird die Abtaststeuerung sofort begonnen. 
Wenn das dritte Bestimmungsverfahren verwendet wird, 
wird die Ci-Kupplung 3 abgeschaltet. Dann wird ein Elek
tromotorantriebsmodus gestartet. Wenn das zweite Bestim
mungsverfahren verwendet wird, wird die Wartezustands
zeitspanne (tstby) fortgesetzt, bis die nii.chste Steuerung 
(Abtaststeuerung) des Drucks der Ci-Kupplung 3 ausgefiihrt 
wird. 

Wenn die Ci-Kupplungswartezustandssteuerung wie 
oben beschrieben ausgefiihrt wurde, wird das Drehmoment 
des Elektromotors 2 auf die Maschine 1 iiber die Ci-Kupp
lung 3 iibertragen. Somit wird die Maschine 1 gedreht. Weil 
das erforderliche Drehmoment zu Beginn des Kompressi
onshubs des ersten Zylinders erhoht ist, rutscht die Ci
Kupplung 3 <lurch. Somit wird die Maschine 1 an einer Po
sition angehalten, die dern gegenwii.rtigen Kurbelwinkel ent
spricht, so daB die Maschine 1 vor dern AnlaBbetrieb in den 
Wartezustand gebracht ist. Der Drehwinkel fiir die Ma
schine 1 ist nicht groBer als etwa 100° irn Fall einer Sechs
zylindermaschine. Wahrend der vorgenannten Zeitspanne 
wird ein Teil des Elektromotordrehmoments (Tm) verwen
det, um die Maschine 1 in die AnlaBstartstellung zu drehen. 
Weil nur ein geringer Drehwiderstand vorliegt, wird kein 
groBer EinfluB auf das Ausgangswellendrehrnornent (Tout) 
ausgeiibt. Weil die Kurbelwinkelposition stets vor der Stel
lung positioniert wird, in der das AnlaBdrehmoment wie 
oben bescbrieben erzeugt wird, wird stets dasselbe An
stiegsverhalten des AnlaBdrehmoments realisiert, wenn die 
Steuerung beginnt. Im Ergebnis kann die Abtastantwort des 
Ci-Kupplungsdrucks wii.hrend der MaschinenanlaBsteue
rung verbessert werden. 

Nach dem Verstreichen der Wartezustandszeitspanne 
(tstby) in der der Wartezustand realisiert ist, wird das Ma
schincnanlassen <lurch die AnlaBsteuereinrichtung ausge
fiihrt. In diesem Fall werden das Elektromotordrehmoment 
(Tm) und der Ci-Kupplungsdruck (Pei) angehoben und der 
Anlassem1otor 11 wird gleichzeitig gestartet. Im Ergebnis 
wird das Elektromotordrehmoment (Tm) derart angehoben, 
daB das angehobene Drehmoment (Tcrunk) und das AnlaB
drehmoment zu dern vorhergehenden Drehrnoment (Tacc) 
addiert werden, das erforderlicb ist, daB Fahrzeug anzutrei-
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ben und dem Grad der Gaspedalstellung entspricht. Das 
Drehmoment wird iiber die Kupplung iibertragen, deren 
Drehmomentiibertragungsleistung im Zusammenhang mit 
dem Anheben des Ci-Kupplungsdrucks (Pei) angehoben 

5 wurde, um somit die Maschine 1 anzuwerfen. Im Ergebnis 
beginnt die Maschine 1 zu drehen, wii.hrend sie das Spitzen
drehmoment iibersteigt, da8 aus Trii.gheitsdrehmomenten re
sultiert, die bei der Erhohung der Umdrehungen der Ma
schine 1 erzeugt sind. Obwohl der Anstieg der Umdrehun-

10 gen durch Erfassen der Maschinendrehzahl (Ne) bestimmt 
werden kann, wird bestimmt ob die Ausschaltzeit (toff) des 
Anlassermotors vergangen ist, weil die kleine Anzahl von 
Umdrebungen nicht genau erfaBt werden kann. Wenn die 
Ausschaltzeit (toff) verstrichen ist, wird der Anlasser ausge-

15 schaltet. Der Zustand, in welchem das Elektromotordrehmo
ment angehoben ist, wird aufrechterhalten. Wenn die An
zahl von Umdrehungen der Maschine 1 auf eine vorbe
stimmte Anzahl von Umdrehungen in diesem Fall angeho
ben wurde, wird der Ziindzeitpunkt eingestellt. Gleichzeitig 

20 mit der Ziindung wird das Elektromotordrehmoment (Tm) 
auf den Drehmomentwert zuriickgefiihrt, der erforderlich 
ist, um das Fahrzeug anzutreiben. 

Die Bestimmung hinsichtlich der Beendigung der Ver
brennung zur Beslii.tigung des Anspringens der Maschine (in 

25 einem Zustand in dem die Maschine kontinuierlich drehen 
kann), kann <lurch die nachfolgend bescbriebenen Verfahren 
ausgefiihrt werden. Bin erstes Verfahren nutzt den Ausgang 
eines 02 Sensors, der in dem Abgasabschnitt angeordnet isl, 
um zur allgemeinen Steuerung des Luft Brennstoffverhii.lt-

30 nisses verwendet zu werden. Bei diesem Verfahren wird die 
Konzentration von Sauerstoff im Abgas deutlich vennin
dert, wenn der Verbrennungshub in dern Zylinder kontinu
ierlich ausgefiihrt wird. Folglich kann bestimmt werden, daB 
die Verbrennung vervollstii.ndigt wurde. Ein zweites Verfah-

35 ren ist die Erfassung der Temperalur des Abgases oder der 
Temperatur eines katalytischen Wandlers (Katalysator) zur 
Verarbeitung des Abgases. Ein drittes Verfahren ist die Er
fassung des Verbrennungsdrucks in dem Zylinder. Das erste 
Verfahren ist das effizienteste unter den vorgenannten Ver-

40 fahren. Wenn ein 0i Sensor mit einem Heizer verwendet 
wird, um die Leistung (Empfindlichkeit) des Sensors zu sta
bilisieren, sogar wenn die Temperatur des Abgases niedrig 
ist, kann ein noch besseres Ergebnis erhalten werden. Weil 
das dritte Verfahren einen Sensor enthii.lt, der ausschlieBlich 

45 bei Magermotoren verwendet wird, wiirde ein solcher Sen
sor andemfalls lediglich zur Bestimmung der Vollendung 
der Verbrennung verwendet. Folglich ist das dritte Verfahren 
hinsichtlich der Kostenverminderung nachteilig. 

Wenn die Vollendung der Verbrennung in der Maschine 1 
50 bestimmt wurde, wird ein elektrisches Drosselventil zu ei

nem Grad geoffnet, der der Gaspedalstellung bei den ver
schiedenen Gelegenheiten entspricht. Folglich wird die An
zahl Umdrehungen der Mascbine 1 der Eingangsanzahl von 
Umdrehungen in das Getriebe angenii.hert, das <lurch den 

55 Elektromotor rnit dern dern Grad der Gaspedalstellung ent
sprechenden Drehmoment betrieben wird. Wenn der Ein
griff der Ci-Kupplung 3 vervollstii.ndigt ist (wenn die An
zahl von Urndrehungen der Maschine 1 und die Eingangsan
zahl von Umdrehungen in das Getriebe identisch sind) wird 

60 das Elektromotorausgangsdrehmoment (Tm) mit einern vor
bestimrnten Gradientcn in Ubercinstimrnung rnit dern Grad 
der Gaspedalstellung heruntergefahren. 

Ein spezieller Ablauf zur Durchfilhrung der vorgenannten 
Steuerung wird nun unter Bezugnahme auf ein FluBdia-

65 gramm beschrieben. Fig. 4 zeigt ein HauptfluBdiagramm zur 
Steuerung des Anlassens der Maschine wii.hrend der Fahrt 
des Fahrzeugs. Der Grad der Gaspcdalstellung wird irn 
Scbritt Sl eingelesen und die Fahrzeuggeschwindigkeit 
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wird im Schritt S2 eingelesen. Somit wird im Schritt S3 auf 
der Basis des Antriebskennfelds (siehe Fig. 2) bestimmt, ob 
der gegenwiirtige Fahrzustand im Maschinenantriebsbereich 

16 
um das Fahrzeug anzutreiben. Nachdem die vorhergehen
den Schritte wie oben beschrieben ausgeflihrt wurden, wird 
im Schritt S34 bestimmt, ob die Ausschaltzeit (toff) vom 

ist. Im Schritt S4 wird auf der Basis des Antriebskennfelds 
bestimmt, ob der gegenwiirtige Fahrzustand im Wartezu- 5 
standsbereich der Ci-Kupplung 3 ist. Wenn die Bestimmung 

Beginn der Steuerung verstrichen ist. Die vorgenannte Zeit 
ist eine sehr kurze Zeitspanne, die es der Maschine gestattet 
sich langsam zu drehen (eine Umdrehung). Wean das Vcr-

in einem der Schritte S3 oder S4 JA ist, wird die Ci-Kupp
lungswartezustandssteuerung im Schritt S5 ausgefiihrt. Im 
Schritt S6 wird die MaschinenanlaBsteuerung ausgefiihrt. 

Fig. 5 zeigt eine Subroutine fiir die Wartezustandssteue- 10 

rung der Ci-Kupplung, die im Schritt S5 gemii.B Fig. 4 aus
gefilhrt wird. In der vorgenannten Routine wird zur Ausgabe 

streichen der Ausschaltzeit (toff) bestiitigt ist, wird der An
lassermotor im Schritt S35 abgeschaltet (AUS). Weil der 
Anlasser flir eine sehr kurze Zeitspanne im vorgenannten 
Fall betiitigt wird, entstehen keine Schwierigkeilen hinsicht
lich der Lebensdauer des Anlassers und hinsichtlich der 
<lurch den Start des Anlassers erzeugten Geriiusche. Die 
oben beschriebenen Schritte S31 bis S35 bilden die Steue
rung des Beginns der Maschinenumdrehung. In Schritt S36 
wird bestimrnt, ob die Umdrehung der Maschine eine vorbe
stimrnte Anzahl von Urndrehungen (beispielsweise 500 

im Schritt S21 der Ci-Kupplungsdruck (Pei) auf einen An
fangswert (Pt) gesetzt. Somit wird ein Vorgang zur Verklir
zung des Kolbenhubs der Kupplung ausgefiihrt. Der Betrieb 15 

der Ci-Kupplung <lurch den vorgenannten Vorgang kann be
statigt werden, wenn die Zeit (tt) seit der Ausgabe des hy
draulischen Drucks in Ubereinstinunung mit einern Zeitge
ber im Schritt S22 verstrichen ist. 

U/min hat, d. h. die Anzahl Umdrehungen, bei der der voll
standige Verbrennungszustand erreicht wird, und die Ma
schine in der Lage ist, <lurch Kraftstoffversorgung und Zlin-

Nachdem die vorgenannte Zeit verstrichen ist, wird der 
Ci-Kupplungsdruck (Pei) auf den vorbestimmten Wartezu
standsdruck (Pstby) gesetzt, um die Maschine in die AnlaB
startposition im Schritt S23 zu bringen. Dann wird der War
tezustandsdruck (Pstby) ausgegeben. Als ein Ergebnis wird 
die Kurbelwelle der Maschine leicht gedreht, so daB die Ma
schine in die AnlaBstartposition gebracht wird (vor den Ver
dichtungshub ). Die AnlaBstartposition wird im Schritt 27 
bestatigt, indem bestinunt wird ob die vorbestimrnte Warte
zustandszeitspanne (tstby) seit dem Ausgang des Wartezu
standsdrucks (Pstby) verstrichen ist. Im Schritt S25 wird be
stimmt, ob der Maschinenantriebsbereich gestartet wurde. 
Wean die vorgenannte Bestimmung JA ist, wird die Maschi
nenanlaBsteuersubroutine gestartet. Wean die Bestimmung 
des Maschinenantriebsbereichs im Schritt S25 NEIN ist, 
wird im Schritt S26 bestimmt, ob der Zustand in dem Warte
zustandsbereich der Ci-Kupplung ist. Wenn die vorgenannte 
Bestimmung JA ist, kehrt der Betrieb zum Schritt S23 zu
rlick, so daB der Ci-Kupplungsdruck (Pei) auf dem Wartezu
standsdruck (Pstby) gehalten wird. Wean die Bestimmung 
des Wartezustandsbereichs der Ci-Kupplung im Schritt S26 
NEIN ist, wird bestimmt, daB der Zustand in den Elektromo
torantriebsbereich zurlickgekehrt ist. Somit wird die vorge
nannte Steuerung unterbrochen, indem ein Ablauf zum Zu
rlicksetzen des Ci-Kupplungsdrucks (Pei) auf Null in Schritt 
S27 ausgefiihrt wird. 

Das Anlassen der Maschine wird <lurch zwei Verfahren 
gesteuert, nachdem der vorgenannte Wartezustand realisiert 
wurde. Ein erstes Ausflihrungsbeispiel, eine den Anlasser
motor verwendende Steuerung, wird nun beschrieben. 

20 dung zu drehen). Wean die Bestimmung irn Schritt S36 JA 
isl, wird im Schritt S37 der Kraftstoff in die Maschine ein
gespritzt, so daB die Zlindung ausgeflihrt wird, und somit ist 
die Maschine angelassen. Die obigen Schritte S32 bis S36 
bilden die Steuerung der Beschleunigung der Maschinen-

25 umdrehung. 
Nachdem die Maschine angelassen wurde, wird das Elek

tromotordrehmoment (Tm) auf das dem Grad der Gaspedal
stellung entsprechende Drehmoment (Tacc) im Schritt S38 
zurlickgefiihrt. Der vorgenannte Vorgang wird ausgeflihrt, 

30 . weil das AnlaBdrehmoment (Tcrunk) nach dem Anlassen 
der Maschine nicht erforderlich ist. Im Schritt S39 wird be
stimmt, ob die Maschinendrehzahl (Ne) milder Eingangs
anzahl von Umdrehungen (Nin) des Getriebes innerhalb ei
nes Bereichs von ± Na synchronisiert ist. Wenn die Synchro-

35 nisierung bestiitigt wird (JA) wird der Ci-Kupplungsdruck 
(Pei) im Schritt S40 auf 100% gesetzt, d. h. PlOO. Somit ist 
die Ci-Kupplung vollstiindig in Eingriff und das Drehmo
ment der Maschine kann auf die Rader libertragen werden. 
Folglich wird ein Vorgang zur Verrninderung des Elektro-

40 motordrehmoments (Tm) im Schritt S41 ausgeflihrt. Gleich
zeitig nimmt ein Drehmomentausgang (Te= Tacc - Tm) in
folge des Herunterfahrens des Elektromotordrehmoments 
(Tm) ab. Insbesondere wird ein Signal zu der elektrischen 
Drossel libertragen, um die Drossel zu offnen. Im Schritt 

45 S43 wird bestimmt, ob das Elektromolordrehmoment (Tm) 
auf Null gesetzt wurde. Wenn die vorgenannte Bestimmung 
JA ist, ist das Umschalten vom Elektromotorantrieb auf den 
Maschinenantrieb vollendet. Die vorgenannten Schritte S38 
bis S43 bilden den die Steuerung abschlieBenden Teil. 

Das erste Ausflihrungsbeispiel beseitigt die Notwendig-
keit des Elektromotors die Leistung zur Herausgabe des An
laBdrehmoments zusiitzlich zu dcr Leistung zum Antrieb des 
Fahrzeugs anzupassen. Folglich kann die Gr6Be des Elek
tromotors verrnindert werden. Weil der libliche massenpro-

In dem ersten Ausflihrungsbeispiel werden die Schritte 50 

S31 bis S33 zu Beginn der MaschinenanlaBsteuerungssub
routine gemiiB Fig._ 6 gleichzeitig ausgefiihrt. Um das Dia
gramm verstiindlicher beschreiben zu konnen, werden die 
Schritte sequentiell dargestellt. Im Schritt S31 wird der An
lassermotor gestartet. Im Schritt S32 wird der Ci-Kupp
lungsdruck (Pei) so gesetzt, daB er die Bedingung Pei = 
(Tcrunk/m - c)/a erflillt, wobei Tcrunk ein Mittelwert des 
Anlassens ist, d. h. erforderliches AnlaBdrehrnoment der 
Maschine, das zuvor flir die Maschine bestimmt wurde, m 
ein Reibungskoeffizient eines Reibelements der Kupplung 

55 duzierte Anlassermotor zum Drehen der Maschine allge
mein verwendet werden kann, kann ein Kostenanstieg mini
miert werden. Wenn ferner der Ladezustand (SOC) eines 
Hochspannungssystems (einer Stromquelle zum Betrieb des 
Elektromotors) auf Null gesetzt wurde, infolge von Selbst-

60 entladung oder dergleichen, die <lurch unsachgemiiBem Ge
brauch Uber eine groBere Zeitspanne hervorgerufen wurde, 
ist ein Vorteil darin zu sehen, daB die Maschine milder 12 V 
Batterie flir die Hilfseinrichtungen angelassen werden kann, 

ist und a und c auf der Basis der Kupplung bestimmte Kon
stanten sind. 

Im Schritt S23 wird ein Ausgang des Elektrornotordreh
moments (Tm) erzeugt. Das Motordrehmoment isl so ge
wiihlt, daB es die Bedingung Tm = Tcrunk + Tacc erflillt, 65 
wobei Tcrunk das zum Anlassen der Maschine erforderliche 
Drchmoment ist und Tacc das Drehmoment ist, das dem 
Grad der Gaspedalstellung entspricht und erforderlich ist, 
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wie die tiblichen maschinenbetriebenen Fahrzeuge. 
Zudem kann Starthilfe mit einem Starthilfekabel gegeben 

werden. Ferner kann ein Anlassen der Maschine bei sehr 
niedrigen Temperaturcn (-30°C bis -40°C) mit einem glei
chen Ansprechverhalten wie bei einem herkommlichen 
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Fahrzeug ausgefiihrt werden unabhiingig von der Leistung 
der elektrischen Olpumpe bei niedrigen Temperaturen. 

18 
Maschine rnit einem vorbestimrnten Anderungsgrad zu er
hohen, wiihrend es den Anstiegszustand aufrechterhiilt. 
Auch in diesem Fall wird der Ziindzeitpunkt bestimmt, 
wenn die Anzahl von Umdrehungen der Maschine 1 auf eine 

Das erste Ausfiihrungsbeispiel ist derart aufgebaut, daB 
der Elektromotor 2 hauptsiichlich betrieben wird und der 
Anlassermotor 11 zusiitzlich betrieben wird. Ein anderer, ge
gensatzlicher Aufbau kann verwendet werden, bei dem der 
Anlassermotor 11 hauptsiichlich und der Elektromotor 2 zu
siitzlich betrieben wird. In diesem Fall ist ein Stromsensor 
zur Messung eines Stromwerts in dem Schaltkreis zum Be
trieb des Anlassermotors vorgesehen, um einen Stromwert 

5 vorbestimmte Anzahl von Umdrehungen angehoben wurde. 
Gleichzeitig rnit der Ziindung wird das Elektromotordreh
moment (Tm) auf das Drehmoment (Tacc) zuriickgefiihrt, 
das erforderlich ist, das Fahrzeug anzutreiben. Die nachfol
gende Steuerung wird auf eine gleiche Weise ausgefiihrt, 

10 wie bei dem ersten Ausfiihrungsbeispiel. 
Wenn die Maschine lediglich durch den Elektromotor 2 

angelassen wird, entspricht die Anderung (Abnahme) des 
Drehmoments (Tout) zum Antrieb des Fahrzeugs beim An
lassen der Maschine der Hohe des Drehmoments, <las <lurch 

t5 die Ci-Kupplung 3 iibertragen werden kann. Folglich ist die 
Hohe des Drehmoments, das durch die Ci-Kupplung 3 iiber
tragen werden kann, <lurch den Eingriffsdruck gesteuert. 
Unter Beriicksichtigung der Kombination der Verminderung 
des Antriebsdrehmoments und der Zeit wiihrend der die Ver-

zu messen, der in den Anlassermotor flieBt. Ein Ausgangs
wert vom Stromsensor wird verwendet, um eine Regelung 
des Ausgangsdrehmoments des Elektromotors auszufi.ihren, 
wenn die Anla8steuerung ausgefi.ihrt wird. Fig. 7 zeigt eine 
Zeittafel der vorgenannten Steuerung. Bei der Steuerung 
wird das Ausgangsdrehmoment vom Elektromotor derart 
eingestellt, daB der Strom (Ist) zum Betrieb des Anlassermo
tors einen vorbestimmten Wert nicht iibersteigt. Der Kupp
lungsdruck (Pei) soll einfach so gesteuert werden, daB der 
Druck simultan mit dem Start des Anlassermotors auf den 20 

Leitungsdruck hochgefahren wird, wonach er konstant ge
halten wird. Der Betrieb des Anlassermotors wird unterbro
chen, wenn die Maschinendrehzahl auf eine vorbestimmte 
Umdrehungszahl angestiegen ist. 

Wenn die vorgenannte Steuerung ausgeflihrt wird, kann 25 

die Betriebslast des Anlassermotors 11 auf einen Wert gleich 
oder kleiner als ein vorbestimmter Grenzwert vermindert 
werden, wie mit einer durchgezogenen Linie in Fig. 7 ge
zeigt ist. Die AnlaBlast entsprechend der <lurch eine unter
brochene Linie in Fig. 7 gezeigten Spitze wird durch den 30 

Elektromotor 2 zur Verfligung gestellt. 
Das erste Ausflihrungsbeispiel hat den Aufbau, bei dem 

das Anlassen der Maschine 1 hauptsiichlich durch den Elek
tromotor 2 erfolgt. Ferner wird der Anlassermotor 11 zusiitz
lich betiitigt, wenn die Umdrehung der Maschine 1 beginnt. 35 

Jedoch kann das Anlassen der Maschine 1 inklusive deren 
Beginn lediglich durch den Elektromotor 2 ausgefi.ihrt wer
den, ohne den Anlassermotor 11 zu betiitigen. Ein zweites 
Ausflihrungsbeispiel mit dem vorgenannten Aufbau wird 
nun unter Bezugnahme auf eine Zeittafel gemiiB Fig. 8 be- 40 

schrieben. 
Auch in dem zweiten Ausfi.ihrungsbeispiel ist der Vor

gang vom Ausgangszustand in die Wartczustandsstcuerung 
auf eine gleiche Weise ausgeflihrt wie bei dem ersten Aus
fiihrungsbeispiel. Folglich ist dort wo der Vorgang der glei- 45 
che ist, dieser aus der Beschreibung weggelassen. 

Nachdem die Wartezustandszeitspanne (tstby) in der der 
Wartezustand realisiert wird, verstrichen ist, liiBt die AnlaB
steuereinrichtung die Maschine an. Im Unterschied zum er
sten Ausfi.ihrungsbeispiel werden der Anstieg des Elektro- 50 
motordrehmoments (Tm) auf einen maximalen Wert 
(Tmmax) und das Anheben des Ci-Kupplungsdrucks (Pei) 
gleichzeitig ausgeflihrt. Im Ergebnis wird das Elektromotor
drehmoment (Tm) durch Addieren des erhohten Drehmo
rnents zu dem vorhergehenden Drehmornent (Tacc) entspre- 55 
chend dem Grad der Gaspedalstellung und erforderlich zum 
Antrieb des Fahrzeugs erhalten. Weil das Drehmoment iiber 
die Ci-Kupplung 3 iibertragen wird, deren Drehmoment
iibertragungsleistung infolge des Anstiegs des Ci-Kupp
lungsdrucks (Pei) angehoben wurde, wird das Anlassen der 60 

Maschine 1 ausgefiihrt. Im Ergcbnis beginnt die Maschine 1 
zu drehen, wiihrend sic das Spitzendrehmoment iibersteigt, 
das <lurch das Triigheitsdrehmoment zur Zeit des Anstiegs 
der Drehzahl der Maschine 1 erzeugt ist. Der Beginn der 
Drehung (leichte Drehung) wird durch einen Zeitgeber oder 65 

die Maschinendrehzahl (Ne) bestimmt. Dann wird das Elek
tromotordrehmoment (Tm) auf das Drehmoment (Tmt) re
duziert, welches ausreicht die Anzahl der Umdrehungen der 
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rninderung anhiilt, wird ein StoB auf einen erlaubten Pegel, 
der durch den Korper eines mitfahrenden Passagiers erfaBt 
wird, innerhalb des Bereichs des Ausgangsdrehmoments 
des Elektromotors 2 reduziert. Folglich kann die Erzeugung 
eines unangenehmen Venogerungsgefiihls verhindert wer-
den. 

Weil ein Ausgangsbereich (eine AnlaBsteuerung) (Ne= 0 
bis Nel, eine vorbestimmte geringe Anzahl von Umdre
hung) fiir die Steuerung des Anlassens der Maschine in die-
sem Fall das gro8te AnlaBdrehmoment erfordert, ist das 
Ausgangsdrehmoment von dem Elektromotor auf den maxi
malen Wert (Tmrnax) fiir die vorgenannte Zeitspanne ge-
setzt. Der vorhergehende Wert variiert in Abhiingigkeit von 
verschiedenen Bedingungen, inklusive der Fahrzeugge
schwindigkeit, der Temperatur der Batterie, dem Ladezu
stand (SOC) und dergleichen. Gleichzeitig mit der Drehmo
mentsteuerung wird eine auf die nachfolgende Weise be-
schriebene Steuerung des Ausgangs eines Ci-Kupplungs
drucks (Pei} erzeugt. Es wird angenommen, daB das zum 
Anlassen der Maschine (um die Drehungen zu beginnen) er
forderliche Drehmoment Tmes wie folgt ist: 
Tmes = Tei (von der Ci-Kupplung iibertragenes Drehmo
ment) = (aPci + c) m, 
wobei a und c Konstanten sind, die durch die Eigenschaften 
der Kupplung bestimmt sind, m ein Reibkoeffizient des 
Reibglieds der Kupplung und Pei ein Eingriffsdruck der Ci
Kupplung ist. Es ist anzumerken, daB m in Ubereinstirn-
rnung mit der Durchrutschgeschwindigkeit des Reibglieds 
berechnet ist, wobei der auf die Druckfliiche aufgebrachte 
Druck und die Oltemperatur so sind, wie sie dem Fachmann 
bekannt sind. Das Verhiiltnis des Drehmoments (Tmes) zum 
Anlassen der Maschine beziiglich des Drehmoments (Tmk) 
zurn Antreiben des Fahneugs ist in Ubereinstirnrnung mit 
einem Ergebnis einer Auswertung eines Gefiihls in einem 
tatsiichlichen Fahneug ermittelt. Wenn das Drehmoment 
(Tmes) zum Anlassen der Maschine in einem Bereich des 
maxirnalen Drehrnoments (Tmmax), das erzeugt werden 
kann, abnimmt, ist die Zeit fiir die anfiingliche Steuerung 
des Anlassens der Maschine (die AnlaBsleuerung) im Be
reich (Ne= 0 bis Ne 1) verliingert. In diesem Fall ist das An
laBansprechen gestort. Wenn im Gegensatz dazu das Dreh
mornent (Tmes) angehoben wird, bewirkt ein nichtausrei-
chendes Drehmornent, daB der Passagier im Fahneug einen 
groBen StoB beim Anlassen fiihlt. Die vorgenannte Steue
rung wird ausgefiihrt, bis die Anzahl Umdrehungen der Ma
schine eine vorbestimmte geringe Anzahl von Umdrehun
gen (Nel) erreicht. 

In einem Bereich, in welchcrn die Anzahl von Umdrehun
gen klein ist, bis sie die kleine Anzahl von Umdrehungen 
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(Nel) erreicht, kann ein preiswerter Sensor, wie ein elektro
magnetischer Aufnehmer die Maschinenumdrehungen (Ne) 
nicht genau erfassen. Folglich kann die vorgenannte Steue
rung in Ubereinstimmung mit einem Ausgang von einem 
Sensor zur Erfassung der Luftansaugmenge der Maschine 
anstelle der Maschinenumdrehungen (Ne) erfolgen. 

Nachdem die vorgenannte Steuerung ausgefiihrt wurde, 
wird die Konstantbeschleunigungssteuerung ausgefiihrt. 
Die vorgenannte Steuerung erfolgt derart, daB der Eingriffs
druck der Ci-Kupplung geregelt wird, so daB die Anzahl von 
Umdrehungen der Maschine mit einer vorbestimmten Be
schleunigung erhoht wird. Wenn die Maschinenumdrehun
gen (Ne) auf die kleine Anzahlumdrehungen (Nel) angeho
ben ist, wird der Ausgang des Elektromotors auf <las Dreh
moment (Tmt) zur konstanten Beschleunigung der Ma
schine reduziert. Das vorgenannte Drehmoment kann in 
Ubereinstimmung mit einer Maschinenoltemperatur (Teoil) 
und der .Maschinendrehzahl (Ne) bestimmt werden. Die 
vorgenannte Beziehung kann als ein Wert von experimentel
Jen Ergebnissen erhalten werden. Bei der vorgenannten Be
dingung des Ausgangs von dem Elektromotor ist der Aus
gang des Ci-Kupplungseingriffsdrucks (Pei) geregelt, so 
daB die Anstiegsrate (dNe/dt) auf einen vorbestimmten Wert 
gesetzt ist. 

20 
(Pa) gesetzt. Im Schritt S56 wird die gegenwiirtige Ande
rungsrate (dX2) der Anzahl der Umdrehungen der Maschine 
erhalten. Im Schritt S57 wird eine Abweichung (dX) von ei
ner erforderlichen Anderungsrate ( dX 1) erhalten. Im Schritt 

s S58 wird eine Druckanderung (tlPci) in Ubereinstimmung 
mit der erhaltenen Abweichung (dX) erhalten. Der vorge
nannte Wert ist derart bestimmt, daB wenn die Abweichung 
(dX) in Richtung positiver Werte groB ist, der Ci-Kupp
lungsdruck (Pei) reduziert wird. Wenn die Abweichung 

10 (dX) in Richtung negativer Werte groB ist, wird der Ci
Kupplungsdruck (Pei) erhoht. Somit wird die tatsachliche 
Regelung im Schritt S59 ausgefiihrt. 

Im Schritt S60 wird bestimmt, ob die Maschinendrehzahl 
(Ne) eine vorbestimmte Anzahl von Umdrehungen ilber-

15 schritten hat (beispielsweise 500 U/min). Der Ablauf kehrt 
zum Schritt S56 zur Ausfiihrung der Regelung zurilck, bis 
die vorgenannte Bestimmung gemacht wird. Wenn im 
Schritt S60 bestimmt wird, daB die Anzahl von Maschinen
umdrehungen die vorbestimmte Anzahl von Umdrehungen 

20 erreicht hat, schreitet der Ablauf zum Schritt S61 fort. Im 
Schritt S61 wird bestimmt, ob der Zustand einen vollstandi
gen Verbrennungszustand erreicht hat, bei dem die Ziindung 
in der Maschine aufgetreten ist. Die vorgenannte Bestim
mung kann in Ubereinstimmung mit einem Ausgang vom 

25 Oi (Sauerstoffsensor) ausgefiihrt werden, der im Abgasab
schnitt der Maschine vorgesehen ist, um das Luft Brenn
stoffverhaltnis wie oben beschrieben zu steuem. Wean die 
Verbrennung in dem Zylinder aufeinander folgend in alien 
Zylindem ausgefiihrt wird und somit die Sauerstoffkonzen-

Nachdem die Maschinendrehzahl (Ne) die Synchronisie
rungsanzahl von Umdrehungen (Nin, ein zwischen 500 
U/min bis etwa 700 U/min reichender angemessener Wert) 
erreicht hat, wird die Steuerung der Maschine zum Einsprit
zen von Kraftstoff auf die gleiche Weise wie bei dem vor
hergehenden Verfahren gestartet. Dann wird schlieBlich die 
Vollendungssteuerung begonnen. Bei der vorgenannten 
Steuerung wird die Antriebsquelle vom Elektromotorantrieb 
auf den Maschinenantrieb umgeschaltet. Zu dieser Zeit ist 
ein Zeitgeber auf eine angemessene Zeit nach der Bestati
gung der Synchronisierung gesetzt. Um eine zuverlassige 3S 

Synchronisierung auszufiihren, wird der kontinuierlich syn
chronisierte Zustand aufrechterhalten und dann wird der 
Eingriffsdruck der Ci-Kupplung auf einen Druck angeho
ben, der einem Leistungsverhaltnis von 100% entspricht. 

30 tration im Abgas deutlich verringert ist, kann die vorge
nannte Bestimmung ausgefiihrt werden. Weil die vorge
nannte Bestimmung in einem ersten Umlauf NEIN ist, geht 
das Programm zum Schritt S62 Uber, in dem Kraftstoff zur 
ZUndung in die Maschine eingespritzt wird. 

Die nachfolgenden Ablaufe in den Schritten S63 bis S67 
sind im wesentlichen gleich jenen in den Schritten S39 bis 
S43 des ersten Ausfiihrungsbeispiels. Folglich werden die 
gleichen Ablaufe nicht emeut beschrieben. 

Bei dem zweiten Ausfiihrungsbeispiel kann die Maschine 
Eine Subroutine zur Steuerung des Anlassens der Ma

schine gemaB dem zweiten Ausfiihrungsbeispiel wird in 
Ubereinstimmung mit einem in Fig. 9 und 10 gezeigten 
FluBdiagramm ausgefiihrt. Im Schritt S51 wird das Elektro
motordrehmoment (Tm) auf das maximale Drehmoment 
(Tmmax) gesetzt, das von dem Elektromotor bei den vorlie
genden Bedingungen abgegeben werden kann. Das Maxi
maldrehmoment (Tmmax) ist das Drehmoment, mit dem so
wohl das Drehmoment (Tmes) zum Anlassen der Maschine 
als auch das Drehmoment (Tmk) zum Antreiben des Fahr
zeugs erzeugt werden. Des maximale Drehmoment 
(Tmmax) kann in Ubereinstimmung mit der Fahrzeugge
schwindigkeit, dem Ladezustand der Batterie oder der Tem
peratur der Batterie verandert werden. Gleichzeitig wird im 
Schritt S52 der Ci-Kupplungsdruck (Pei) derart bestimmt, 
daB er Pei - ((Tmes/m) - c)/a erfiillt. Dies bedeutet, daB der 
Ci-Kupplungsdruck (Pei) auf einen Wert bestimmt ist, deres 
gestattet, daB die Ci-Kupplung das AnlaBdrehmoment 
(Trnes) ilbertragen kann. 

Im Schritt S53 wird bestimmt, ob die Maschinendrehzahl 
(Ne) groBer ist als die vorbestimmte geringe Anzahl von 
Umdrehungen (Nel). Die vorgenannte Bestirnrnung kann in 
Ubereinstimmung mit der <lurch den Zeitgeber gemessenen 
Zeit erfolgen anstelle der Anzahl von Umdrehungen. Im 
Schritt S54 wird das Elektromotordrehmoment (Tm) auf das 
Drehmoment (Tmt) abgesenkt, mit dem die Anzahl von 
Umdrehungen der Maschine mit einer vorbestimmten Ande
rungsrate erhoht werden kann. Im Schritt S55 wird der Ci
Kupplungsdruck (Pei) auf einen Regelungsausgangswert 
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40 mit einem schnellen Ansprechen unter einfacher Steuerung 
wieder angelassen werden, ohne den Anlassermotor 11 zu 
verwenden. Folglich kann mit der vorgenannten Steuerung 
ein dahingehender Vorteil realisiert werden, daB die vorge
nannte Steuerung auf eine Hybridantriebsvorrichtung ange-

45 wandt werden kann, die keinen Anlassermotor 11 hat. 
Die AnlaBsteuerung gemaB dem zweiten Ausfuhrungs

beispiel kann derart modifiziert werden, daB die Anzahl von 
Umdrehungen des Elektromotors geschatzten Werten folgt. 
In diesem Fall wird die Steuerung des Ausgangsdrehmo-

50 ments von dem Elektromotor in der AnlaBsteuerung auf eine 
gleiche Weise ausgefiihrt, wie bei dem zweiten Ausflih
rungsbeispiel. Die Steuerung des Ci-Kupplungsdrucks (Pei) 
wird in Ubereinstimmung mit einer Zeittafel gemaB Fig. 11 
ausgefiihrt. Dies bedeutet, daB der Ubergang der Elektromo-

ss torumdrehung (Nm) vom Anlassen in Ubereinstimmung mit 
einer Anderungsrate in der Elektromotordrehzahl (Nm) um 
eine vorbestimmte Zeitspanne vor dem Beginn des Anlas
sens geschiitzt wird. Dann wird eine Abweichung (e) zwi
schen einem in Ubereinstimmung mit dem geschatzten Wert 

60 bestimmten Sollwert und der tatsachlichen Elektromotor
drehzahl (Nm) erhalt.en. Um zu bewirken, daB die Elektro
motordrehzahl (Nm) den Sollwerten folgt, wird der Aus
gang des Ci-Kupplungsdrucks (Pei) geregelt. Vorzugsweise 
wird die vorgenannte Steuerung auf der Basis eines Aus-

65 gangs (erfaBte Geschwindigkeit) von einem Sensor (einem 
Drehgeber) zur Erfassung der Position eines magnetischen 
Pols eines Elektromotors ausgefiihrt. Die nachfolgende 
Steuerung wird auf die gleiche Weise wie bei dem zweiten 
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Ausfilhrungsbeispiel ausgefilhrt. 
Obwohl ein Verfahren Yerwendet werden kann, in wel

chem der Sollwert der Elektromotordrehzahl (Nm) in Uber
einstimmung mit der Fahrzeuggeschwindigkeit berechnet 
isl, kann eine zufriedenstellende Genauigkeit nicht erreicht 
werden, weil die Abweichung e bei dieser Modifikation sehr 
klein ist. Wenn der Magnetpolsensor des Elektromotors Yer
wendet wird, kann eine zufriedenstellende Genauigkeit (ein 
Drehwinkel im Bereich Yon 10 Winkelsekunden bis zu eini
gen Minuten) erfaBt werden, um die Verwindung des An
triebssystems ebenfalls zu erfassen. 

Die Beschreibung wurde dahingehend gemacht, daB das 
erfindungsgemiiBe Steuersystem auf die AntriebsYorrich
tung mit dem in Fig. 1 gezeigten spezifischen Systemaufbau 
angewandt wurde. Eine Modifikation des Systemaufbaus 
der Getriebeeinheit 4 wird nun beschrieben. Ein drittes Aus
fiihrungsbeispiel gemiiB Fig. 15 hat einen Aufbau, in wel
chem ein zweiter Elektromotor (MIG) 2A zwischen der au
tomatischen Getriebeeinheit 40 und der Ci-Kupplung 41 in 
der Getriebeeinheit 4 angeordnet ist. Bei diesem Ausfiih
rungsbeispiel wird eine Hilfseinheit 9 sogar betrieben, wean 
die Maschine wiihrend der Fahrt abgestellt ist, indem ein 
Aufbau Yerwendet wird, bei dem die Hilfseinheit 9 Uber ei
nen Keilriemen mit dem Elektromotor 2A yerbunden ist, um 
synchron betrieben zu werden. Auch die Antriebsyorrich
tung mit dem Yorgenannten Aufbau kann die Wartezu
standssteuerung und die AnlaBsteuerung durch Verfahren 
gleich denen der Yorgenannten Ausfiihrungsbeispiele aus
ftihren. Im Yorgenannten Fall wird bei der Steuerung des 
Maschinenanlassens, der zweite Elektromotor 2A gesteuert, 
um die Abnahme beim Drehmoment zu kompensieren. 
Folglich kann der durch das Anlassen der Maschine hervor
gerufene StoB daran gehindert werden, auf die mitfahrenden 
Passagiere aufgebracht zu werden. Weil die anderen Ele
mente gleich denen des ersten Ausfiihrungsbeispiels sind, 
sind tibereinstimrnende Elemente mit den gleichen Bezugs
zeichen bezeichnet. Folglich sind die tibereinstimmenden 
Elemente nicht beschrieben. 

Ein in Fig. 16 gezeigtes Yiertes Ausfiihrungsbeispiel hat 
einen Aufbau, in welchem ein Planetenzahnrad 40A mit ei
ner Verriegelungskupplung 42 zur Verbindung des Elektro
motors 2 mit der Maschine (E/G) 1 und der automatischen 
Getriebeeinhcit (f/M) 40 in der Getricbeeinheit 4 angeord-

22 
der Trager 44 mit der Maschine 1 yerbunden ist. Ferner ist 
das als ein Ausgabeelement dienende Ringzahnrad 45 mit 
dem zweiten Elektromotor (MIG) 2B Yerbunden. Dieses 
Ausfiihrungsbeispiel ist so aufgebaut, das die Ci-Kupplung, 

5 die in jedem der Yorhergehenden Ausfiihrungsbeispiele Yor
handen war, entfernt ist. Mit dem yorgenannten Aufbau der 
Getriebeeinheit wird der Elektromotorantriebsbetrieb derart 
ausgefiihrt, daB der Elektromotor 2B Yorwarts dreht, um das 
Fahrzeug anzutreiben. Wenn die Maschine 1 angehalten 

10 wird, wird die Reaktion des Elektromotors 2 unterdrtickt, in
dem der Elektromotor 2 durchgedreht wird. Wenn die War
tezustandssteuerung ausgefilhrt wird, um die Maschine an
zulassen, wird der erste Elektromotor 2 mit einem kleinen 
Ausgangsdrehmoment langsam yorwiirts gedreht. Somit 

15 wird der Wartezustand realisiert. Dann wird die AnlaBsteue
rung ausgefiihrt, so daB das Drehmoment des ersten Elektro
motors 2 und das des zweiten Elektrornotors 2B gleichzeitig 
erhoht werden. Auch bei diesern Ausfiihrungsbeispiel kann 
der StoB infolge des Anlassens der Maschine auf eine Weise 

20 gleich dern dritten Ausfiihrungsbeispiel weiter minimiert 
werden. 

Obwohl die Erfindung in fiinf beyorzugten Formen mit 
einern gewissen Genauigkeitsgrad beschrieben wurde, ist 
anzumerken, daB die yorliegende Darstellung der beyorzug-

25 ten Ausfiihrungsform der Erfindung in Einzelheiten des 
Aufbaus und in der Kombination und Anordnung Yon Teilen 
Yariiert werden kann. 

Es ist eine HybridantriebsYorrichtung fiir ein Fahrzeug 
beschrieben, die in der Lage ist das Ansprechen beirn Wie-

30 deranlassen einer Maschine wiihrend der Fahrt eines Fahr
zeugs zu Yerbessem. Im Ergebnis kann ein StoB infolge ei
ner Verzogerung yermindert werden. Die Hybridantriebs
Yorrichtung fiir ein Fahrzeug hat eine Maschine, einen Elek
tromotor, eine Kupplung, eine Getriebeeinheit und eine 

35 Steuereinheit zur Steuerung der anderen Elemente. Die 
Steuereinheit hat eine Wartezustandssteuereinrichtung zur 
Realisierung einer konstanten AnlaBkennlinie, um das An
laBansprechen beim Anlassen der Maschine durch Ubertra
gung der Kraft des Elektromotors auf die Maschine und 

40 Steuern des Eingriffsdrucks der Kupplung zu yerbessern, 
um sornit die Maschine in eine AnlaBstartposition zu dre
hen. 

net ist. Folglich kann ein paralleler Antrieb und ein geteilter 
Antrieb der Maschine 1 und des Elektromotors 2 ausgefiihrt 45 
werden. Ein Sonnenrad 43 des Planetenzahnrads 40A ist rnit 
dem Elektromotor 2 Yerbunden, wiihrend ein Ringzahnrad 

Patentansprtiche 

1. HybridantriebsYorrichtung filr ein Fahrzeug, mit 
einer Maschine (1), 

45 mit der Maschine 1 Yerbindbar ist. Ferner ist der als ein 
Ausgangselement dienende Trager 44 mit der automati
schen Getriebeeinheit 40 Yerbunden. Andere diesen Aufbau 50 

bildende Elemente sind gleich jenen des ersten Ausfiih
rungsbeispiels. Folglich sind die gleichen Bezugszeichen an 
die gleichen Elemente yergeben und eine Beschreibung der 
gleichen Elemente unterbleibt. Wenn in diesem Ausfiih
rungsbeispiel die Maschine durch das Elektromotorantriebs- 55 

yerfahren angelassen wird, wird die Verriegelungskupplung 
42 in den Eingriffszustand gebracht. Ferner werden die Yor
genannte Wartezustandssteuerung und die AnlaBsteuerung 
ausgefiihrt, um die Steuerung der Ci-Kupplung 3 und des 
Elektromotors 2 auszufiihren. 60 

Ein in Fig. 17 gezeigtes fiinftes Ausfiihrungsbeispiel hat 
einen Aufbau, in welchem ein Planetenzahnrad 40B zur Ver
bindung des Elektromotors 2 mit der Maschine (E/G) 1 und 
einem zweiten Elektromotor (MIG) 2B, die anstelle der au
tomatischen Getriebeeinheit yerwendet werden, in der Ge- 65 

triebeeinheit 4 angeordnet ist. Im Gegensatz zu dem Yierten 
Ausfiihrungsbeispiel ist das Sonnenrad 43 des Planeten
zahnrads 40B rnit den Elektromotor 2 Yerbunden, wahrend 
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einem Elektromotor (2), 
einer Getriebeeinheit ( 4) zur Ubertragung der Leis tung 
der Maschine (1) und des Elektromotors (2) auf Rader 
(8), und einer Steuereinrichtung (5) zur Steuerung der 
Maschine (1), des Elektromotors (2) und der Ubertra
gung der Leistung der Maschine (1) und des Elektro
motors (2) auf die Rader (8), dadurcb gekennzeicb
net, daB die Steuereinrichtung (5) 
eine AnlaBsteuerungseinrichtung (56) zum Anlassen 
der Maschine (1), wenn das Fahrzeug in einem Zustand 
fiihrt, in welchem die Maschine (1) angehalten ist und 
Leistung Yon dern Elektromotor (2) auf die Rader iiber
tragen wird, und 
eine Wartezustandssteuereinrichtung (S5) enthiilt, um 
eine Steuerung zur Drehung der Maschine (1) in eine 
AnlaBstartposition auszufiihren, beyor das Anlassen 
der Maschine (1) Yon der AnlaBsteuerungseinrichtung 
(S6) ausgefiihrt wird. 
2. HybridantriebsYorrichtung nach Anspruch 1, femer 
rnit einer Kupplung (3) zwischen der Maschine (1) und 
dem Elektromotor (2), wobei die Wartezustandssteuer-

BNS page 12 



BMW1012 
Page 669 of 1654

DE 198 38 853 A 1 
23 

einrichtung (S5) eine Wartezustandsdrucksteuerein
richtung (S23) zur Steuerung eines Kupplungsdruck 
aufweist, so da8 das von der Kupplung (3) iibertragene 
Drehmoment eine GroBe annimmt, die eine Drehung 
der Maschine (1) in die Anla8startposition zulii.Bt. 5 

3. Hybridantriebsvorrichtung nach Anspruch 2, wobei 
die AnlaBsteuerungseinrichtung (S6) eine Anla8druck
steuerungseinrichtung (S52) aufweist, um den Ein
griffsdruck der Kupplung (3) so zu steuem, daB die 
GroBe des von der Kupplung (3) iibertragenen Dreh- 10 

moments kleiner oder gleich einem Ausgangsdrehmo
ment von dem Elektromotor (2) nach der Wartezu
standssteuerung wird. 
4. Hybridantriebsvorrichtung nach Anspruch 2, femer 
mit einem Anlassermotor (11) zum Anlassen der Ma- 15 
schine (1), wobei die AnlaBsteuerungseinrichtung (S6) 
veranlaBt, da8 nach der Wartezustandssteuerung 
gleichzeitig der Anlassermotor (11) gestartet und die 
Kupplung (3) eingerilckt werden. 
5. Hybridantriebsvorrichtung filr ein Fahrzeug, mit 20 
einer Maschine (1), 
einem Elektromotor (2), 
einer Kupplung (3) zur Steuerung der Leistungsilber
tragung zwischen der Maschine (1) und dem Elektro-
motor (2), 25 

einer Getriebeeinheit (4) zur Ubertragung der Leistung 
der Maschine (1) und des Elektromotors (2) auf Rader 
(8), und 
einer Steuereinrichtung (5) zur Sreuerung der Ma
schine (1), des Elektromotors (2) und der Kupplung 30 

(3), dadurch gekennzeichnet, daB die Steuereinrichtung 
(5) 
eine Anla8steuerungseinrichtung (S6) zum Einrilcken 
der Kupplung (3) zum Anlassen der Maschine (1), 
wenn das Fahrzeug in einem Zustand fiihrt, in welchem 35 

die Maschine (1) angehalten ist, die Kupplung (3) aus
gerilckt ist und Leistung von dem Elektromotor (2) auf 
die Rader iibertragen wird, und 
eine Wartezustandssteuereinrichrung (S5) enthalt, um 
die Kupplung (3) einzurilcken, um eine Drehung der 40 

Maschine (1) in eine AnlaBstartposition auszufilhren, 
bevor das Anlassen der Maschine (1) von der AnlaB
steuerungseinrichtung (S6) ausgefilhrt wird, wobei die 
Wartezustandssteuereinrichtung (S5) eine Wartezu
standsdrucksteuereinrichtung (S23) zur Steuerung ei- 45 

nes Kupplungsdrucks aufweist, so da8 das von der 
Kupplung (3) iibertragene Drehmoment eine GroBe an
nimmt, die eine Drehung der Maschine (1) in die An
laBstartposition zulaBt, und wobei die Anla8steue
rungseinrichtung (56) eine Anla8drucksteuerungsein- 50 
richtung (S52) aufweist, um den Eingriffsdruck der 
Kupplung (3) so zu steuem, da8 die Gr6Be des von der 
Kupplung (3) iibertragenen Drehmoments kleiner oder 
gleich einem Ausgangsdrehmoment von dem Elektro-
motor (2) nach der Wartezustandssteuerung wird. 55 

6. Hybridantriebsvorrichtung filr ein Fahrzeug, mit 
einer Maschine (1), 
einem Elektromotor (2), 
einem Anlassermotor (11) zum Anlassen der Maschine 
m w 
einer Kupplung (3) zur Steuerung der Leistungsilber
tragung zwischen der Maschine (1) und dem Elektro
motor (2), 
einer Getriebeeinheit (4) zur Ubertragung der Leistung 
der Maschine (1) und des Elektromotors (2) auf Rader 65 

(8), und 
einer Steuereinrichtung (5) zur Steuerung der Ma
schine (1), des Elektromotors (2), des Anlassermotors 
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24 
(11) und der Kupplung (3), dadurch gekennzeichnet, 
da8 die Steuereinrichtung (5) 
eine Anla8steuerungseinrichtung (S6) zum Anlassen 
der Maschine (1), wenn das Fahrzeug in einem Zustand 
fiihrt, in welchem die Maschine (1) angehalten ist, die 
Kupplung (3) ausgerilckt ist und Leistung von dem 
Elektromotor (2) auf die Rader iibertragen wird, und 
eine Wartezustandssteuereinrichtung (S5) enthfilt, um 
die Kupplung (3) einzurilcken, um eine Drehung der 
Maschine (1) in eine Anla8startposition auszufilhren, 
bevor das Anlassen der Maschine (1) von der Anla8-
steuerungseinrichtung (S6) ausgefilhrt wird, wobei die 
Wartezustandssteuereinrichtung (S5) eine Wartezu
standsdrucksteuereinrichtung (S23) zur Steuerung ei
nes Einrilckdrucks der Kupplung aufweist, so daB das 
von der Kupplung (3) ilbertragene Drehmoment eine 
Gro8e annimmt, die eine Drehung der Maschine (1) in 
die Anla8startposition zulaBt, und wobei die AnlaB
steuerungseinrichtung (S6), nach Beendigung der War
tezustandssteuerung gleichzeitig den Anlassermotor 
(11) startet und die Kupplung (3) einrilckt. 
7. Hybridantriebsvorrichtung nach Anspruch 5, wobei 
die Anla8drucksteuerungseinrichtung (S52) eine Kon
stantbeschleunigungssteuereinrichtung (S58) zur 
Steuerung des Eingriffsdrucks der Kupplung (3) hat, 
derart, da8 eine Anderungsrate der Drehzahl der Ma
schine (1) einen Sollwert annimmt. 
8. Hybridantriebsvorrichtung nach Anspruch 5, wobei 
die Anla8drucksteuerungseinrichtung (S52) eine Dreh
zahlhalte- und steuereinrichtung zur Steuerung des 
Eingriffsdrucks der Kupplung (3) hat, derart, daB eine 
Abnahmerate der Drehzahl des Elektromotors (2) klei
ner oder gleich einem vorbestimmten Wert ist. 
9. Hybridantriebsvorrichtung nach Anspruch 6, wobei 
die Anla8steuerungseinrichtung (S6) eine Anfangs
steuerungseinrichtung (S31, S34) zum Betreiben des 
Anlassermotors (11) lediglich filr eine Zeitspanne auf
weist, in der die Maschine (1) leicht dreht. 
10. Hybridantriebsvorrichtung nach Anspruch 6, wo
bei die Anla8steuerungseinrichtung (S6) eine AnlaB
druckeinstelleinrichtung (S32) zum Einstellen des Ein
rilckdrucks der Kupplung (3) auf einen Wert aufweist, 
bei dem die Kupplung (3) einen Mittelwert des Anla8-
drehmoments der Maschine (1) ilbertragt. 
11. Hybridantriebsvorrichtung nach Anspruch 6, wo
bei die AnlaBsteuerungseinrichtung (S6) eine Drehmo
mentsteuerungseinrichtung (S33) aufweist, um den 
Elektromotor (2) zu veranlassen, ein Ausgangsdrehmo
ment mit dem Mittelwert des Anla8drehmoments der 
Maschine (1) sowie dem Drehmoment zum Antrieb des 
Fahrzeugs zu erzeugen. 
12. Hybridantriebsvorrichtung nach Anspruch 6, wo
bei die AnlaBsteuerungseinrichtung (S6) eine Drehmo
mentsteuerungseinrichtung aufweist um den Elektro
motor (2) zu veranlassen, ein Ausgangsdrehmoment 
entsprechend dem Anlaufstrom filr den Anlasserrnotor 
(11) zu erzeugen. 
13. Hybridantriebsvorrichtung nach Anspruch 6, wo
bei eine Betriebszeit des Anlasserrnotors (11) durch ei
nen Zeitgeber gesteuert ist. 
14. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die AnlaBsteuerungseinrichtung (S6) eine Drehmo
mentsteuerungseinrichtung (S51) aufweist, um den 
Elektromotor (2) zu veranlassen, ein maximales Dreh
moment abzugeben, und eine Druckerhohungseinrich
tung (S52) hat, um den Einriickdruck zur Erhohung des 
von der Kupplung (3) iibertragbaren Drehmoments zu 
erhohen, wenn der Elektromotor (2) ein maximales 
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Ausgangsdrehrnornent erzeugt. 
15. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die AnlaBsteuerungseinrichtung (S6) eine Drehrno
mentsteuerungseinrichtung aufweist, um den Elektro
rnotor (2) zu veranlassen, ein Ausgangsdrehmomenl 5 
mil dern Mittelwert des AnlaBdrehrnornents der Ma
schine (1) zu erzeugen. 
16. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die AnlaBsteuerungseinrichtung (S6) eine Hoch
fahreinrichtung aufweist, um den Einriickdruck der 10 

Kupplung (3) hochzufahren. 
17. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die Wartezustandssteuereinrichtung (S5) eine 
Schnellfiill-Druckversorgungseinrichtung (S21) zur 
Verki.irzung eines Kolbenhubs der Kupplung (3) hat. 15 

18. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die Steuereinheit (5) einen Kupplungswartezu
standsbereich hat, der zwischen einern Elektromotor
antriebsbereich und einern Maschinenantriebsbereich 
bestimrnt ist. 20 

19. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die AnlaBsteuerungseinrichtung (S6) der Maschine 
(1) Kraftstoff zur Zilndung zufilhrt, wenn die Umdre
hungen der Maschine (1) eine vorbestimrnte Anzahl 
von Urndrehungen pro Zeiteinheit erreicht haben. 25 
20. Hybridantriebsvorrichtung nach Anspruch 5, wo
bei die AnlaBsteuerungseinrichtung (S6) nach der Syn
chronisation der Urndrehungen der Maschine (1) und 
des Elektrornotors (2) die Kupplung (3) vollstiindig 
einrilckt. 30 

21. Hybridantriebsvorrichtung nach Anspruch 5, wo-
bei die Steuereinheit (5) eine Vollendungssteuerungs
einrichtung (S41) aufweist, um das Ausgangsdrehmo
ment des Elektrornotors (2) herunterzufahren und eine 
Drosseloffnung der Maschine (1) zu vergroBem. 35 

22. Hybridantriebsvorrichtung nach Anspruch 6, wo-
bei die Wartezustandssteuereinrichtung (S5) eine 
Schnellfi.ill-Druckversorgungseinrichtung (S21) zur 
Verki.irzung eines Kolbenhubs der Kupplung (3) hat. 
23. Hybridantriebsvorrichtung nach Anspruch 6, wo- 40 

bei die Steuereinheit (5) einen Kupplungswartezu
standsbereich hat, der zwischen einern Elektromotor
antriebsbereich und eincm Maschinenantriebsbcreich 
bestimrnt isl. 
24. Hybridantriebsvorrichtung nach Anspruch 6, wo- 45 

bei die Anla8steuerungseinrichtung (S6) Kraftstoff zur 
Ziindung zufiihrt, wenn die Urndrehungen der Ma
schine (1) eine vorbestimrnte Anzahl von Urndrehun
gen pro Zeiteinheit erreicht haben. 
25. Hybridantriebsvorrichtung nach Anspruch 6, wo- 50 

bei die AnlaBsteuerungseinrichtung (S6) nach der Syn
chronisation der Umdrehungen der Maschine (1) und 
des Elektromotors (2) die Kupplung (3) vollstandig 
einrilckt. 
26. Hybridantriebsvorrichtung nach Anspruch 6, wo- 55 
bei die Steuereinheit (5) eine Vollendungssteuerungs
einrichtung (S65) aufweist, um das Ausgangsdrehmo
ment des Elektrornotors (2) herunterzufahren und eine 
Drosseloffnung der Maschine (1) zu vergroBem. 

60 

Hierzu 16 Seite(n) Zeichnungen 

65 
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Prufungsantrag gem. § 44 PatG ist gestellt 
® Antriebssystem fi.ir ein Kraftfahrzeug sowie Verfahren zum Betreiben desselben 
® Die Erfindung betrifft ein Antriebssystem fur ein Kraft-

fahrzeug, mit einem Verbrennungsmotor (1) und wenig- 4 
stens einer elektrischen Maschine (6, 6'), die jeweils fur 
sich als Antriebsmotor des Fahrzeugs dienen konnen, wo
bei das Antriebssystem so ausgebildet ist, daB die An
fahrphase des Fahrzeugs folgendermaBen ablauft: 
i) das Fahrzeug wird anfangs allein durch die elektrische 
Maschine (6, 6') beschleunigt, 
ii) der Verbrennungsmotor (1) wird wahrenddessen ge
startet, 
iii) der Verbrennungsmotor (1) i.ibernimmt darauffolgend 
den Antrieb des Fahrzeugs, 
wobei ein ruckartiges Ankuppeln des Verbrennungsmo
tors (1) Verlauf der Schritte i) bis iii) vermieden wird, in
dem entweder 
a) der Verbrennungsmotor (1), wahrend die elektrische 
Maschine (6, 6') das Fahrzeug beschleunigt, mitge
schleppt wird, oder 
bl der Verbrennungsmotor (1) in vom Antrieb entkoppel
tem Zustand zwecks Starten hochgedreht wird und bei 
Synchrondrehzahl mit dem Antrieb gekoppelt wird. 
Die Erfindung ist auch auf ein entsprechendes Verfahren 
zum Betreiben eines Antriebssystems gerichtet. 
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Beschreibung ruckartigen Kuppelvorgang. 
Im einzelnen stellt die Erfindung gemaB Anspruch 1 ein 

Antriebssystem gemaB der eingangs genannten Art bereit, 
welches so ausgebildet ist, daB die Anfahrphase des Fahr-

5 zeugs folgendermaBen ablauft: 

Die Erfindung betrifft ein Antriebssystem filr ein Kraft
fahrzeug mit einem Verbrennungsmotor und wenigstens ei
ner elektrischen Maschine, die jeweils fur sich als Antriebs
motor des Fahrzeugs dienen konnen. Die Erfindung betrifft 
ferner ein Verfahren zum Betreiben eines solchen Antriebs
systcms. Solche Antriebssysteme, bei denen Verbrennungs
motor und elektrische Maschine jeweils fiir sich den Fahr
zeugantrieb tibemehmen konnen, sind auch unter der Be- 10 
zeichnung "Parallelhybridantrieb" bekannt. 

i) das Fahrzeug wird anfangs allein durch die elektri
sche Maschine beschleunigt, 
ii) der Verbrennungsmotor wird wahrenddessen gestar
tet, 
iii) der Verbrennungsmotor Ubernimmt darauffolgend 
den Antrieb des Fahrzeugs, 

wobei ein ruckartiges Ankuppeln des Verbrennungsmotors 
15 im verlauf der Schritte i) bis iii) vermieden wird, indem ent

weder 

Ein wesentliches Ziel bei der Entwicklung von Kraftfahr
zeugantrieben ist die Reduzierung der von den Verbren
nungsmotoren verursachten Schadstoff- und Liirmemissio
nen. Ein kritischer Bereich ist hierbei die Anfahrphase der 
Fahrzeuge: hier komrnt es zu einem erhohten spezifischen 
Kraftstoffverbrauch und zu relativ hohen Schadstoffemis
sionen. Letzteres stort insbesondere im Stadtbereich auf
grund der dort gehauften Anfahrvorgange. Hinzu kormnt 
eine erhohte Larmbelastigung aufgrund des Hochdrehens 20 
der Motoren vor dem Einkuppeln. 

a) der Verbrennungsmotor, wahrend die elektrische 
Maschine das Fahrzeug beschleunigt, mitgeschleppt 
wird, oder+z b) der Verbrennungsmotor in vom An
trieb entkoppeltem Zustand zwecks Starten hochge
dreht wird und bei Synchrondrehzahl mit dem Antrieb 
gekoppelt wird. 

Parallelhybridantriebe bieten in diesem Zusanunenhang 
die Moglichkeit, das Fahrzeug in der Anfahrphase aus
schlieBlich mit Hilfe eines elektrischen Antriebes zu be-

Eine entsprechende verfahrensmaBige Losung ist in An
spruch 16 angegeben. 

Wie oben bereits ausgefiihrt wurde, vermeidet die Erfin
dung das Auftreten eines Startrucks bereits im Ansatz und 
macht daher aufwendige und nicht optimale Losungen, etwa 

30 nach Art eines verstellbaren Tragheitsmoments hinfiillig. 

schleunigen und den Verbrennungsmotor erst zuzuschalten, 25 

wenn der Betriebspunkt in einem hinsichtlich Wukungsgrad 
und Schadstoffemissionen giinstigeren Bereich liegt. Eine 
solche Losung ist beispielsweise aus der DE 33 35 923 Al 
bekannt. Hier wird nach dem elektrischen Anfahren der Ver
brennungsmotor mit Hilfe einer Kupplung iiber die elektri
sche Maschine mit der Antriebsachse verbunden. Dieser 
wird dabei durch das Ankuppeln angeworfen. Eine entspre
chende Losung ist aus der EP O 743 216 A2 bekannt. Das 
Ankuppeln des Verbrennungsmotors an den Antriebsstrang 
erfolgt dort nicht mechanisch, sondem mit Hilfe einer elek
tromagnetischen Kupplung. Das Ankuppeln des stillstehen
den Verbrennungsmotors an den rotierenden Antriebsstrang 
hat den Nachteil, daB schlagartig ein relativ groBes Drehmo
ment aufgebracht werden muB. Dies kann zu einem ruckar
tigen Abfall des Antriebsmoments fiihren. Um diesen uner
wiinschten Effekt zu mindern, ist in der erstgenannten 
DE 33 35 923 Al der Verbrennungsmotor mit einem ab
schaltbaren Schwungrad ausgebildet. Dadurch kann scin 
Tragheitsmoment verkleinert werden, so daB er beim An
kuppeln leichter "mitgerissen" werden kann. In der zweitge
nannten EP O 743 216 A2 wird dem ruckartigen Momenten
abfall mit einer entsprechenden Erhohung des elektrischen 
Antriebsmoments entgegengewirkt. 

In den Unteranspriichen sind vorteilhafte Ausgestaltun
gen angegeben. Die Anspriiche 2 bis 7 beziehen sich auf die 
erste Alternative, bei welcher die elektrische Maschine den 
Verbrennungsmotor im Rahmen der Fahrzeugbeschleuni-

35 gung mitschleppt. Die Anspriiche 8 bis 13 beziehen sich auf 
die zweite Alternative. Die Anspriiche 14 und 15 betreffen 
Ausgestaltungen zu beiden Altemativen. 

Beim Mitschleppen des Verbrennungsmotors entstehen 
storende Drehmomentschwankungen durch die alleinige 

40 Wirkung von Massenkraften des Kurbeltriebs. GemaB An
spruch 2 wirkt eine mit dem Verbrennungsmotor gekoppelte 
elektrische Maschine diesen Drehmomentschwankungen 
aktiv entgegen, indem sie entgegengerichtete (gegenpha
sige) Drehmomente aufbringt. GemaB Anspruch 3 handelt 

45 es sich bei dieser elektrischen Maschine um diejenige, wel
che auch als Antriebsmotor fiir das Fahrzeug fungiert. Zu 
diesem Zweck wird die Maschine so gesteuert, daB sie die 
entgegengerichteten, im allgemeinen zeitlich schnell variie
renden Drehmomente dem (relativ dazu nur langsam variie-Der vorliegenden Erfindung liegt die Aufgabe zugrunde, 

ein weiteres Antriebssystem anzugeben, welches einen elek
trischen Anfahrvorgang und ein spateres Zuschalten des 
Verbrennungsmotors ermoglicht. Dazu gehort auch die Be
reitstellung eines entsprechenden Verfahrens. 

Die Erfinder der vorliegenden Erfindung haben erkannt, 
daB es wilnschenswert ware, zur Beseitigung des o.g. Pro
blems den Kupplungsruck im Ansatz zu beseitigen, und 
nicht nur seine Auswirkungen zu mindem. Sie haben er
kannt, daB dies durch eine Synchronisation von Verbren
nungsmotor und Antrieb erzielbar ist. Dies kann erfindungs
gem!iB auf zwei Arten geschehen: einerseits, indem der Ver
brennungsmotor vom elektrischen Antrieb schon am An
fang der Anfahrphase mitgeschleppt wird. Er wird dann zum 
gewiinschten Zeitpunkt einfach gestartet, z. B. durch Akti
vierung von Kraftstoffzufuhr und/oder Ziindung. Die andere 
Art ist diejenige, den Verbrennungsmotor im entkoppelten 
Zustand zu starten und auf Synchrondrehzahl mit der zu 
koppelnden Antriebswelle zu bringen, bevor er an den An
trieb gekoppelt wird. Beide Losungen vermeiden einen 

BNSOOCIO: <0E __ 19814402AU...> 

50 renden) Antriebsmoment tiberlagert. 
Zur Verminderung der vom Komprimieren herriihrenden 

Drehmomentschwankungen erfolgt gemaB Anspruch 4 das 
Mitschleppen des Verbrennungsmotors zunachst im dekom
primierten Zustand. Um einen etwaigen Ruck beim Uber-

55 gang vom Betrieb unter Dekompression zu demjenigen un
ter Kompression zu vermeiden, setzt gemaB Anspruch 5 die 
Kompression nach dem anfanglichen dekomprimierten Mit
schleppen weich ein. Um eine besonders wirksame Damp
fung der Ungleichftirmigkeiten zu erzielen, kann vorteilhaft 

60 die Dekompression kombiniert mit der obigen Aktivd!imp
fung durch die elektrische Maschine zur Anwendung kom
men. GemiiB Anspruch 6 ist der Verbrennungsmotor zur Er
zielung der Dekompressionsfunktion vorteilhaft mit einem 
elektromagnetischen oder elektrodynamischen Ventiltrieb 

65 ausgestattet (ein elektromagnetischer Ventiltrieb ist bei
spielsweise aus der DE 30 24 109 A 1 bekannt). Die Dekom
pression und ggf. der weiche Ubergang von Dekompression 
zu Kompression werden durch entsprechende Ansteuerung 

BNS page 2 
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des Ventiltriebs bewirkt. Der hohe Bedarf an elektrischer 
Energie, den ein solcher Ventiltrieb hat, kann vorteilhaft ge
deckt werden, indem die dem Antrieb dienende elektrische 
Maschine nach Beendigung der Anfahrphase als Generator 
fungiert. 

Das eigentliche Starten des mitgeschleppten Verbren
nungsmotors kann dadurch herbeigeftihrt werden, daB bei 
Erreichen einer ausreichenden Drehzahl die Ztindung und/ 
oder die Kraftstoffeinspritzung aktiviert werden (Anspruch 
7). 

Die folgenden Ausgestaltungen beziehen sich auf die 
zweite Alternative des Hauptanspruchs, wonach der Ver
brennungsmotor in vom Antrieb entkoppeltem Zustand 
zwecks Starten hochgedreht wird. GemiiB Anspruch 8 er
folgt hierbei das Hochdrehen und Starten des Verbrennungs
motors durch eine elektrische Maschine, Grundsatzlich 
kann nach dem Start ein ggf. erforderliches weiteres Hoch
drehen des Verbrennungsmotors bis zur Erreichung der Syn
chrondrehzahl aus eigener Kraft erfolgen. Dies erfolgt je
doch nur relativ trage; zudem ist eine genaue Synchronisa
tion auf diesern Wege steuerungstechnisch nur schwierig zu 
beherrschen. Um diese Nachteile zu venneiden, Ubemimmt 
gemaB Anspruch 9 die ftir das Starten sorgende elektrische 
Maschine auch die Aufgabe, den Verbrennungsmotor aktiv 
auf die Synchrondrehzahl zu bringen. 

Filr das Starten des Verbrennungsmotors im vom Antrieb 
abgekoppelten Zustand schliigt die vorliegende Erfindung 
zwei verschiedene Ausgestaltungen vor: 

4 
schlagen hierbei besonders vorteilhaft zu Buche. 

Die obigen Ausfilhrungen zum Antriebssystern haben 
vollinhaltlich auch Gtiltigkeit fiir das erfindungsgemli.Be 
Verfahren (Anspruch 16) und dessen vorteilhafte Ausgestal-

5 Lungen (Anspruch 17). 

10 

Die Erfindung wird nun anhand von Ausftihrungsbeispie
len und der angeftlgten beispielhaften Zeichnung naher er
lautert. 

In der Zeichnung zeigen: 
Fig. 1 eine Schemadarstellung der wichtigsten Funktions

einheiten eines ersten Ausfl.ihrungsbeispiels; 
Fig. 2a, 2b ein zum ersten Ausftihrungsbeispiel gehoriges 

Diagrarnm der Drehzahl des Antriebs als Funktion der Zeit 
und ein zugehoriges Diagramm des Moments der elektri-

15 schen Maschine; 
Fig. 3 eine vereinfachte Schemadarstellung eines zweiten 

Ausfi.ihrungsbeispiels; 
Fig. 4a, 4b ein zum zweiten Ausftihrungsbeispiel gehori

ges Diagramm entsprechend Fig. 2a sowie ein zugehoriges 
20 Diagrarnm der Drehzahl der elektrischen Maschine als 

Funktion der Zeit (Fig. 4b); 
Fig. 5 eine Darstellung entsprechend Fig. 3 eines dritten 

Ausfilhrungsbeispiels mit zwei elektrischen Maschinen; 
Fig. 6a-6c zum dritten Ausfilhrungsbeispiel gehorige 

25 Diagramme entsprechend Fig. 4a und 4b, mit einem zusli.tz· 
lichen Drehzahl-Zeit-Diagramm der zweiten elektrischen 
Maschine. 

In den Figuren sind funktionsgleiche oder -ahnliche Tuile 
mit gleichen Bezugsziffem gekennzeichnet. 

Ein Antriebssystem filr ein Kraftfahrzeug, z. B. einen 
Personenkraftwagen, weist gemiiB Fig. 1 einen Verbren
nungsmotor 1 auf, der Drehmoment uber eine Antriebswelle 
2 (z. B. die Kurbelwelle des Verbrennungsmotors 1 und eine 
damit verbundene Wellenfortsetzung), eine Kupplung 3 und 

35 ein Getriebe 4 auf Antriebsrader 5 des Fahrzeugs abgibt. 

Nach einer ersten Ausgestaltung gemiiB Anspruch 10 ist die 
filr das Starten sorgende elektrische Maschine mit der fiir 30 

die Fahn..eugbeschleunigung sorgenden identisch. Sie wird 
nach Beschleunigung des Fahrzeugs vom Antrieb abgekop
pelt, dann an den Verbrennungsmotor angekoppelt, und 
dreht diesen dann hoch, so daB er startet. AnschlieBend wird 
der Verbrennungsmotor bei Synchrondrehzahl rnit dern An
trieb gekoppelt; er ilbemimmt dann den Fahrzeugantrieb. 
Bei einer Variante gemaB Anspruch 11 ist die elektrische 
Maschine als eine elektrische Doppelmaschine ausgebildet, 
welche zwei Laufer und einen umschaltbaren Stander auf· 
weist. Die Umschaltung kann beispielsweise durch mecha
nische Verschiebung des Standers oder <lurch elektrische 
Umschaltung einer Art Doppelstander erfolgen. 

Auf der Antriebswelle 2 sitzt eine ebenfalls als Antriebs
quelle dienende elektrische Maschine 6, bier eine Asyn
chron-Drehstrommaschine. Sie weist einen direkt auf der 
Antriebswelle 2 sitzenden und drehfest mit ihr verbundenen 

40 Laufer 7 sowie einen z. B. am Gehause des Verbrennungs
motors 1 gegen Drehung abgesttitzten Stander 8 auf. Die 
elektrische Maschine 6 (sowie die unten naher beschriebe
nen Einrichtungen zu ihrer Speisung und zur Energiespei
cherung) sind so dimensioniert, daB sie das Fahrzeug aus 

Nach einer zweiten Ausgestaltung gemaB Anspruch 12 
sind die filr das Starten und ftir den Fahrzeugantrieb sorgen
den elektrischen Maschinen zwei gesonderte elektrische 
Maschinen. Diese arbeiten sirnultan: eine von ihnen startet 
den vom Antrieb entkoppelten Verbrennungsmotor, wah
rend die andere das Fahrzeug beschleunigt. Bei Erreichen 
der Synchrondrehzahl wird der Verbrennungsmotor dann 
mit dem Antrieb gekoppelt. 

Gemli.B Anspruch 13 ist zwischen den beiden elektrischen 
Maschinen eine Kupplung angeordnet. Das Koppeln des 
Verbrennungsmotors mit dem Antrieb erfolgt dann durch 
SchlieBen dieser Kupplung. 

Ftir alle genannten Ausgestaltungen der Erfindung ist es 
vorteilhaft, wenn die zum Starten und/oder Fahrzeugbe
schleunigen dienende/n Maschine/n auf der Kurbelwelle des 
Verbrennungsmotors oder einer Antriebswelle sitzt und 
wahrend des Antriebs durch den Verbrennungsmotor mit
dreht (Anspruch 14). 

Besonders vorteilhaft ist die Erfindung im Rahmen einer 
automatischen Start-Stop-Steuerung des Verbrennungsmo
tors einsetzbar (Anspruch 14). Bei einer solchen Start-Stop
Sleuerung muB ein Fahrzeug niimlich sehr hiiufig aus einem 
Zustand mit abgestelltem Verbrennungsmotor beschleuni
gen. Die Charakteristika des erfindungsgemiiBen Antriebs
systems - absolut verzogerungsfreies Losfahren sowie ge
ringe Lann- und Schadstoffemissionen in der Anfahrphase -
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45 dem Stand beschleunigen kann und dabei den Verbren
nungsrnotor 1 mitschleppen kann, und zwar ohne Ober- oder 
Untersetzung zwischen der elektrischen Maschine 6 und 
dem Verbrennungsmotor l, so daB beide permanent mit glei
cher Drehzahl zusammenlaufen konnen. Bei (nicht darge-

so stellten) Ausfilhrungsfonnen ist zwischen der Antriebswelle 
5 und der elektrischen Maschine 6 ein Untersetzungsge
triebe angeordnet, z. B. in Form eines Planetengetriebes, so 
daB die elektrische Maschine 6 beispielsweise mit der dop
pelten Drehzahl des Verbrennungsrnotors 1 dreht. Die (nicht 

55 dargestellte) Wicklung des Standers 8 wird durch einen 
Wechselrichter 9 mit elektrischen Stromen und Spannungen 
praktisch frei einstellbarer Amplitude, Phase und Frequenz 
gespeist. Es handelt sich z. B. um einen Gleichspannungs
Zwischenkreis-Wechselrichter, welcher aus einer im we-

60 sentlichen konstanten Zwischenkreis-Gleichspannung mit 
Hilfe von elektronischen Schaltem z. B. sinusbewertete 
breitenmodulierte Pulse herausschneidet, die - gemittelt 
durch die lnduktivitat der elektrischen Maschine 6 - zu na
hezu sinusformigen Strornen der gewilnschten Frequenz, 

65 Amplitude und Phase fl.ihren. Der Wechselrichter 9 besteht 
im wesentlichen aus einem Gleichstrom-Wechselstrom
Urnrichter 9a, einern Zwischenkreis 9b und einem Gleich
spannungs-Wandler 9c. Ein Hochleistungsenergiespeicher 
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10 liegt- elektrisch gesehen - im Zwischenkreis 9b. Es han
delt sich bei ihm z. B. um eine Kunzeitbatterie oder einen 
Kondensatorspeicher mit hoher Kapazitat. Der Wandler 9c 
ist mit einem Niederspannungs-Fahrzeugbordnetz 11 und ei
nem Langzeitspeicher, hier einer herkommlichen Nieder
spannungs-Bordnetzbatterie 12, gekoppelt. Das Bordnetz 11 
und die Batterie 12 liegen auf einem niedrigen Spannungs
niveau, z. B. 12 oder 24 Volt. Der Zwischenkreis 9b liegt 
demgegenilber auf einer erhohten Spannung, z. B. an der 
oberen Grenze des Niederspannungsbereichs (z. B. 42 Volt) 
oder auch weit darilber, z. B. 200 bis 300 Volt. Die elektri
sche Maschine 6 kann nach dem (unten noch naher beschrie
benen) Anfahrvorgang, bei dem sie elektrische Energie aus 
dem Hochleistungsspeicher 10 entnimmt, als Generator fun
gieren, d. h. elektrische Energie liefern. Diese dient der Auf
ladung des Hochleistungsspeichers 10, der Niederspan
nungsbatterie 12 sowie der Versorgung von Verbrauchern, 
beispielsweise Hochleistungsverbrauchem (z. B. elektroma
gnetischer Ventiltrieb) auf einem erhohten Spannungsni
veau (z. B. dem Zwischenkreisniveau) und normalen Ver
brauchern im Niederspannungsnetz 11, und zwar nach 
Gleichrichtung durch den Umrichter 9a und ggf. Span
nungsherabsetzung durch den Wandler 9c. Im Motorbetrieb 
wandelt der Umrichter 9a die von der Hochleistungsbatterie 
10 in den Zwischenkreis 9b abgegebene Gleichspannung in 
Wechselspannung um. Ein ilbergeordnetes Steuergerat 13 
steuert den Wechselrichter 9, und zwar den Umrichter 9a 
und den Wandler 9c. Es steuert femer den Verbrennungsmo
tor 1 und die (automatisch betiitigbare) Kupplung 3. Bei 
weiteren (nicht gezeigten) Ausfilhrungsformen liegen Zwi
schenkreis und Fahrzeugbordnetz auf dem gleichen Span
nungsniveau, z. B. an der oberen Grenze des Niederspan
nungsbereichs (z. B. 42 Volt). 

Anhand Fig. 2 wird nun die Funktionsweise des Antriebs
systems von Fig. 1 erlautert: Der Fahrer des Fahrzeugs gibt 
bei abgestelltem Verbrennungsmotor 1 ein Anfahrsignal, 
z. B. durch Bet:atigen des Fahrpedals. Das Fahrzeug fiihrt 
darautbin praktisch verzogerungsfrei an und beschleunigt 
stetig. ber erste Tei! des AnfalU"Vorgangs erfolgt durch den 
Antrieb der elektrischen Maschine 6 bis, filr den Fahrer 
praktisch unmerklich, der Verbrennungsmotor 1 den weite
ren Antrieb ilbemimmt. Dies ist im Drehzahldiagramm der 
Antriebswelle 2 gemiill Fig. 2a dargestellt. 

Die elektrische Maschine 6 hat in der ersten Phase des 
Anfahrvorgangs eine Doppelfunktion. Und zwar dient sie 
einerseits der Fahrzeugbeschleunigung, andererseits dreht 
sie gleichzeitig den drehfest mit ihr verbundenen Verbren
nungsmotor mit hoch, so daB dieser im Verlauf der Anfahr
bcschleunigung gestartet werden kann. Im ersten Tei! dieser 
Phase wird der Verbrennungsmotor 1 im dekomprimierten 
Zustand hochgedreht, wobei die Dekompression beispiels
weise durch ein offenhalten des AuslaBventils erfolgen 
kann. Ein derartiges Ventilverhalten kann einfach mit Hilfe 
einer elektromagnetischen Ventilsteuerung realisiert wer
dcn. Bei Erreichen einer ausreichenden Drehzahl wird die 
Dekompression beendet (gekennzeichnet mit "K" in Fig. 
2a), wobei der Ubergang von Dekompression zu Kompres
sion vorzugsweise weich erfolgt. Kun danach beginnt die 
Einspritzung des Kraftstoffes und die Aktivierung der Ziln
dung (gekennzeichnet mit "F, Z" in Fig. 2a). Sodann startet 
der Verbrennungsmotor 1 und ilbernimmt die weitere Fahr
zeugbeschleunigung (gekennzeichnet <lurch "Start"). Um 
diesen Losfahrvorgang zu ermoglichen, erzeugt die elektri
sche Maschine 6 ab dem Zeitpunkt des Anfahrsignals ein 
hohes Antriebs-Drehmoment, welches bei Ubernahme des 
Fahrzeugantriebs durch den Verbrennungsmotor 1 wieder 
zurilckgenommen wird. Diesem, im wesentlichen konstan
ten Drehmoment ist ein Wechseldrehmoment ilberlagert, das 
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betragsgleich gegenphasig zu den Drehmomentschwankun
gen ist, welche der Verbrennungsmotor 1 beim Mitschlep
pen erzeugt. Wie in Fig. 2b dargestellt ist, nimmt dieses Uber 
lagerte Wechseldrehmoment nach Beendigung der Dekom-

5 pression stark zu. Dann nehmen niimlich die Gaskrafte des 
mitgeschleppten Verbrennungsmotors 1 zu, so daB zu deren 
Kompensation ein entsprechend groBeres Wechseldrehmo
ment erforderlich ist. 

Bei dem Ausfilhrungsbeispiel gemaB Fig. 3 ist im An-
10 triebsstrang zwischen dem Verbrennungsmotor 1 und der 

elektrischen Maschine 6 eine weitere Kupplung 3' angeord
net. Abgesehen von - unten niiher erlauterten - steuerungs
technischen Unterschieden (also einer unterschiedlichen 
Programmierung des Steuergerats 13) gleicht dieses Aus-

15 filhrungsbeispiel ansonsten dem vorbeschriebenen Ausfilh
rungsbeispiel der Fig. 1. Die diesbeziiglichen obigen Aus
filhrungen haben daher auch filr das vorliegende Ausfiih
rungsbeispiel Giiltigkeit. 

In den Fig. 4a und 4b ist die Funktionsweise des Ausfiih-
20 rungsbeispiels gema.8 Fig. 3 dargestellt. Der Anfahr- und 

Startvorgang weist vier verschiedene Phasen I bis IV auf. 
(Anmerkung: Die Einteilung dieser Phasen ist nicht mit der 
Einteilung i-iii der Schritte in Anspruch 1 identisch.) Fig. 4a 
zeigt ein Drehzahldiagramm der Antriebswelle 2. In der er-

25 sten Phase I sorgt die elektrische Maschine filr den Antrieb 
des Fahrzeugs. In den anschlieSenden Phasen II und ill rollt 
das Fahrzeug vorilbergehend antriebslos weiter. In der letz
ten Phase IV erfolgt der Antrieb <lurch den Verbrennungs
motor 1 (wobei es rnoglich ist, daB auch in Phase IV die 

30 elektrische Maschine 6 antriebsunterstiltzend wirkt). 
Das Drehzahldiagramm der Fig. 4b zeigt im einzelnen, 

wie dieses Wechselspiel von elektrischer Maschine 6 und 
Verbrennungsmotor 1 ablauft. Dabei ist die Drehzahl der 
elektrischen Maschine 6 mit durchgezogener und diejenige 

35 des Verbrennungsmotors 1 mit strichpunktierter Linie dar
gestellt. In der Phase I ist die Kupplung 3 geschlossen und 
die Kupplung 3' offen. In diesem Zustand beschleunigt die 
elektrische Maschine 6 das Fahneug aus dem Stand auf die 
Endgeschwindigkeit der Phase I. Zu Beginn der Phase II 

40 wird die Kupplung 3 geoffnet. Die elektrische Maschine 6 
wird dann auf generatorischen Betrieb umgeschaltet und 
<lurch die Generatorbremswirkung schnell zum Stillstand 
gebracht. Zu Beginn der anschlieBenden Phase III wird die 
Kupplung 3' geschlossen. Die elektrische Maschine 6 dreht 

45 dann - wieder motorisch betrieben - den Verbrennungsmo
tor 1 auf eine Drehzahl, bei der zunachst <lessen Start er
folgt, und anschlieBend noch hoher auf eine Drehzahl, wel
che der momentanen Drehzahl des Antriebs entspricht 
("Synchrondrehzahl"). Hierbei handelt es sich im wesentli-

50 chen um die am Ende der Phase I erzielte Drehzahl, ggf. ver
mindert um eine geringfilgige Abnahme aufgrund der an
triebslosen Phasen II und III. Zu Beginn der Phase IV wird 
die Kupplung 3 geschlossen, und zwar ruckfrei aufgrund der 
Synchronisierung. Die weitere Beschleunigung des Fahr-

55 zeugs im Verlauf der Phase IV iibernimmt der Verbren
nungsmotor 1. Die elektrische Maschine 6 lauft dann mit, 
was durch das Wort "passiv" gekennzeichnet ist; sie kann 
beispielsweise leicht bremsend wirken (fiir eine Funktion 
als Fahrzeuggenerator) oder die zeitweise Fahrzeugbe-

60 schleunigung durch motorische Wirkung unterstiltzen. 
Das dritte Ausfilhrungsbeispiel gemiiB Fig. 5 entspricht 

wiederurn demjenigen der Fig. 1, wobei hier aber zwischen 
der Kupplung 3 und dem Getriebe 4 eine weitere elektrische 
Maschine 6' angeordnet ist. Abgesehen von diesem Unter-

65 schied und einer hieraus resultierenden anderen Funktions
weise haben die obigen Ausfilhrungen zu Fig. 1 auch filr 
dieses Ausfilhrungsbeispiel Gilltigkeit. 

Die Drehzahldiagramme gema.B Fig. 6a bis 6c veran-
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schaulichen dessen Funktionsweise. Gemiill Fig. 6a erfolgt 
der Antrieb der Fahrzeugs in einer ersten Phase a zunachst 
durch die elektrische Maschine 6. In einer anschlie8enden 
zweiten Phase p iibernimmt der Verbrennungsmotor 1 den 
Fahrzeugantrieb, ohne daB dazwischen eine antriebslose 5 
Phase liige. Vorzugsweise ist der Ubergang so gestaltet, da8 
die Drehzahl des Antriebs als Funktion der Zeit sowie deren 
zeitliche Ableitung an der Ubergangsstelle stetig sind, mit 
anderen Worten also an der Ubergangsstelle kein Sprung in 
der Drehzahl oder der Drehzahliinderung als Funktion der 10 

Zeit auftritt. In Phase a ist die Kupplung 3 offen, in Phase P 
ist sie geschlossen. 

Die Fig. 6b und 6c verdeutlichen, wie diese Funktion er
zielt wird. Und zwar beschleunigt die elektrische Maschine 
6' bei offener Kupplung 3 das Fahneug aus dem Stand bis 15 

zum Ende der Phase a (Fig. 6b). Simultan dazu dreht die 
elektrische Maschine 6 den Verbrennungsmotor 1 hoch, so 
da8 dieser starlet. Die elektrische Maschine dreht ihn dar
iiberhinaus noch weiter, bis am Ende der Phase a die gleiche 
Drehzahl wie diejenige der elektrischen Maschine 6' erreicht 20 
ist ("Synchrondrehzahl"). Zu diesem Zeitpunkt wird die 
Kupplung 3 geschlossen. Der Verbrennungsmotor 1 iiber
nimmt dann den Antrieb, so daB beide elektrischen Maschi
nen 6, 6' mitlaufen, was durch die Worter "passiv" gekenn
zeichnet ist. Sie konnen dabei generatorisch bremsend wir- 25 
ken oder zeitweise die weitere Fahrzeugbeschleunigung un
terstiitzen. 

Patentanspriiche 
30 

1. Antriebssystem fiir ein Kraftfahrzeug, mit einem 
Verbrennungsmotor (l) und wenigstens einer elektri
schen Maschine (6, 6'), die jeweils fiir sich als An
triebsmotor des Fahneugs dienen konnen, wobei das 
Antriebssystem so ausgebildet ist, daB die Anfahrphase 35 

des Fahrzeugs folgenderma8en abliiuft: 
i) das Fahrzeug wird anfangs allein durch die 
elektrische Maschine (6, 6') beschleunigt, 
ii) der Verbrennungsmotor (1) wird wahrenddes-
sen gestarlet, 40 

iii) der Verbrennungsmotor (1) iibernimmt darauf
folgend den Antrieb des Fahrzeugs, 

wobei ein ruckartiges Ankuppeln des Verbrennungs
motors (1) im Verlauf der Schritte i) bis iii) vermieden 
wird, indem entweder 45 

a) der Verbrennungsmotor (1), wiihrend die elek
trische Maschine (6, 6') das Fahrzeug beschleu
nigt, mitgeschleppt wird, oder 
b) der Verbrennungsmotor (1) in vom Antrieb 
entkoppeltem Zustand zwecks Starlen hochge- 50 

dreht wire! und bei Synchrondrehzahl mit dem An
trieb gekoppelt wire!. 

2. Antriebssystem nach Anspruch 1, bei welchem 
beim Mitschleppen des Verbrennungsmotors (1) auf
tretende Drehmomentschwankungen aktiv durch ent- 55 

gegengerichtete Drehmomente verringert werden, wel
che von einer elektrischen Maschine (6) aufgebracht 
werden. 
3. Antriebssystem nach Anspruch 2, bei welchem die 
entgegengerichteten Drehmomente von der das Fahr- 60 

zeug antreibenden elektrischen Maschine (6) aufgc
bracht und dabei dem antreibenden Moment iiberlagert 
werden. 
4. Antriebssystem nach einem der Anspriiche 1 bis 3, 
bei welchem der Verbrennungsmotor (1) am Anfang 65 

des Mitschleppens dekomprimiert mitgedreht wire!. 
5. Antriebssystem nach Anspruch 4, bei welchem die 
Kompression nach dem anfanglichen, dekomprimier-
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ten Mitschleppen weich einsetzt. 
6. Antriebssystem nach Anspruch 4 oder 5, bei wel
chem der Verbrennungsmotor (1) mit einem elektroma
gnetischen oder elektrodynamischen Ventiltrieb ausge
riistet ist und die Dekompression durch geeignete An
steuerung dieses Ventiltriebs erreicht wird. 
7. Antriebssystem nach einem der Anspriiche 1 bis 4, 
bei welchem beim Mitschleppen des Verbrennungsmo
tors (1) die Kraftstoffzufuhr und/oder die Ziindung we
nigstens so lange verzogert wird, bis eine zum Starten 
des Verbrennungsmotors (1) ausreichende Drehzahl er
reicht wird. 
8. Antriebssystem nach Anspruch 1, bei welchem das 
Hochdrehen und Starlen des Verbrennungsmotors (1) 
in vom Antrieb entkoppeltem Zustand gemiill Schritt ii) 
<lurch eine elektrische Maschine (6) erfolgt. 
9. Antriebssystem nach Anspruch 7, bei welchem die 
im entkoppelten Zustand fiir das Starten sorgende elek
trische Maschine (6) den Verbrennungsmotor (1) auf 
Synchrondrehzahl bringt, bevor er im darauffolgenden 
Schritt iii) den Fahneugantrieb iibemimmt. 
10. Antriebssystem nach Anspruch 8 oder 9, bei wel
chem die fiir das Starten im abgekoppelten Zustand 
sorgende elektrische Maschine (6) mit der fiir die Fahr
zeugbeschleunigung sorgenden identisch ist, und diese 
elektrische Maschine (6) nach Beschleunigung des 
Fahrzeugs gemiill Schritt i) vom Antrieb abgekoppelt 
wird, dann an den Verbrennungsmotor (1) angekoppelt 
wird und diesen gemiill Schritt ii) hochdreht und startet, 
wobei der Verbrennungsmotor (1) anschlie8end bei 
Synchrondrehzahl mit dem Antrieb gekoppelt wird und 
gemiiB Schritt iii) den Fahrzeugantrieb iibemimmt 
11. Antriebssystem nach Anspruch 8 oder 9, bei wel
chem die fiir das Starten sorgende elektrische Ma
schine (6) und die fiir die Fahneugbeschleunigung sor
gende als eine elektrische Doppelmaschine ausgebildet 
sind, welche zwei Laufer und einen umschaltbaren 
Stander aufweist, wobei die Umschaltung durch me
chanische Verschiebung des Standers oder durch elek
trisches Umschalten eines Doppelstiinders erfolgt. 
12. Antriebssystem nach Anspruch 8 oder 9, bei wel
chem die fiir das Starlen und die fiir den Fahrzeugan
tricb sorgenden clcktrischen Maschine zwei gcsonderte 
elektrische Maschinen (6 und 6') sind, von denen si
multan eine (6) den vom Antrieb entkoppelten Ver
brennungsmotor (1) starlet und die andere (6') das 
Fahneug beschleunigt, wobei der Verbrennungsmotor 
(1) nach Erreichen der Synchrondrehzahl mit dem An
trieb gekoppelt wird. 
13. Antriebssystem nach Anspruch 12, welches eine 
Kupplung (3) zwischen den beiden elektrischen Ma
schinen (6, 6') aufweist, und bei welchem das Koppeln 
des Verbrennungsmotors (1) mit dem Antrieb durch 
Schlief3en der Kupplung (3) erfolgt. 
14. Antriebssystem nach einem der Anspriiche 1 bis 
13, bei welchem die fiir das Starlen und/oder das Fahr
zeugbeschleunigen sorgende elektrische Maschine (6, 
6') auf der Kurbelwelle des Verbrennungsmotors (1) 
oder einer Antriebswelle (2) sitzt und beim Antrieb 
durch den Verbrennungsmotor (1) mitgedreht wird. 
15. Antriebssystem nach einem der Anspriiche 1 bis 
14, welches mit einer automatischen Start-Stop-Steue
rung des Verbrennungsmotors (1) ausgeriistet ist, 
16. Verfahren zum Betreiben eines - Antriebssystems 
fiir ein Kraftfahrzeug, welches mit einem Verbren
nungsmotor (1) und wenigstens einer elektrischen Ma
schine (6, 6') ausgeriistet ist, die jeweils fiir sich als An
triebsmotor des Fahrzeugs dienen konnen, mit folgen-
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den Schri tten: 
i) das Fahrzeug wird anfangs allein durch die 
elektrische Maschine (6, 6') beschleunigt, 
ii) der Verbrennungsmotor (1) wird wiihrenddes-
sen gestartet, 5 
iii) der Verbrennungsmotor (1) Ubemimmt darauf
folgend den Antrieb des Fahrzeugs, 

wobei ein ruckartiges Ankuppeln des Verbrennungs
motors (1) im Verlauf der Schritte i) bis iii) vermieden 
wird, indem entweder 10 

a) der Verbrennungsmotor (1), wahrend die elek
trische Maschine das Fahrzeug beschleunigt, mit
geschleppt wird, oder 
b) der Verbrennungsmotor (1) in vom Antrieb 
entkoppeltem Zustand zwecks Starten hochge- 15 
dreht wird und bei Synchrondrehzahl mit dem An
trieb gekoppelt wird. 

17. Verfahren nach Anspruch 16, welches eines oder 
mehrere der Merkmale der AnsprUche 2 bis 14 auf-
weist. 20 
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PTO/S~ (08-03) 

Approved for use through 7/31/2006. 0MB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displa11S a valid 0MB control number. 

PATENT APPLICATION FEE DETERMINATION RECORD Api7)j or~i;t zm~ 77 
Substitute for Form PT0-875 

7 
CLAIMS AS FILED - PART I OTHER THAN 

(Column 1) (Column2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE FEE RATE FEE 
BASIC FEE 

s:250 (37 CFR 1. t6(a)) s OR 
TOT AL CLAIMS ~; X $ 1r, = (37 CFR l.16(c)) minus 20 = XS --= OR 

INDEPENDENT CLAIMS 

~ X s2'1= (37 CFR t.16(b)) minus 3 = XS --= OR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(d)) +s = OR +s = 

• If the difference in column 1 is less than zero, enter ·o· in column 2. TOTAL OR TOTAL r'5v 
CLAIMS AS AMENDED - PART II 

'2 ~ --i. "16 OR OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY 

<( 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI-
I- AFTER PREVIOUSLY EXTRA TIONAL TIONAL z AMENDMENT PAID FOR FEE FEE 
UJ 

£ii .. IZ// 2 Total Minus = I D (37 CFR 1.16(c)l XS = OR XS = 
z Independent ;; Minus ··· I I = / UJ (37 CFR 1.16(b)l XS = OR X $ = 
2 / <( FIRST PRESENTATION OF MULTIPLE DEPENDENT ClAIM (37 CFR 1.16(d)) +s = OR +s = 

TOTAL TOTAL 
AOD'L FEE OR ADD'LFEE 

(Column 1) (Column 2) (Column 3) 

co 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI-
I- AFTER PREVIOUSLY EXTRA TIONAL TIONAL z AMENDMENT PAID FOR FEE FEE 
UJ .. 
2 Total Minus = 
D (37 CFR 1.16{c)) X $ = OR X $ = 

z Independent Minus ... = 
UJ (37 CFR 1.16{b)) XS 
2 

= OR XS = 

<( FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37CFR 1.16(d)) +s OR +s = = 
TOTAL TOTAL 
ADO'L FEE OR AOO'LFEE 

(Column 1) (Column 2) (Column 3) 

l) 
CLAIMS HIGHEST 

REMAINING NUMBER PRESENT RATE ADDI- RATE ADDI-
I- AFTER PREVIOUSLY EXTRA TIONAL TIONAL z AMENDMENT PAID FOR FEE FEE 
UJ 1---• .. 
2 Total Minus = 
D 

(37 CFR 1.16{c)) X $ = OR X $ = 

z lndependenl Minus ... = w (J7 CFR 1.16(b)) X $ = OR X $ = 
2 
<( FIRST PRESENTATION OF MULTIPLE DEPENDENT ClAIM (37 CFR 1.16(d)) +s = OR + s = 

TOTAL TOTAL 
ADD'LFEE OR AOD'L FEE 

• If the entry in c.c!umn 1 is less than the entry in column 2, write -o· in column 3 . 
•• If th• ~i .i .. ••• ;: •:ti ... , .. ~ • ril~ ~PA\...,c 1s ;u.:.,:; ' ._,..., ~ -t.," ? ' . 

••• If the ~Highest Number Pr8Vl0usly Paid t-or 1N I HIS SPACE is less tnan ~ . .,,·,i.u1 .. .3'. 
The -HiQhest Number Previously Paid For" (Total or Independent\ is the hi!lhest number found in the aporopriate box in column 1. 

This collection of information is required by 3 7 CFR 1.16. The information is required to obtain or retain a benefrt by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-BOO-PT0-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTME1'T OF COMMERCE 
United States Patent and Trademark Office 
Adm=: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
Al=dria. Vi,ginia 22313•1450 
www .uspU>.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

7590 

Michael de Angeli 
60 Intrepid Lane 
Jamestown, R1 02835 

04/21/2005 EXAMINER 

DUNN, DA V!D R 

ART UNIT PAPER NUMBER 

3616 

DA TE MAILED: 04/21/2005 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/382,577 03/07/2003 Alex J. Severinsky PAICE20J.D1V 9389 

TITLE OF INVENTION: HYBRID VEHICLES 

· ... I __ A_r_rL_N_. _rv_P_E _ __. __ s_M_A_L_L _EN_T_1rv __ ...__ ___ 1s_su_E_F_EE ___ ...__P_ue_L_1c_A_n_o_N_FE_E _ ___. __ ro_T_A_L_FE_E_<s_) D_u_E_...._ __ DA_T_E_D_u_E _ __, 

nonprovisional NO $1400 $300 $1700 07/21/2005 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION .QN lllE MERITS 18. CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PA TENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. TillS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
lE REGARDED AS ABANDONED. 
' 
HOW TO REPLY TO THIS NOTICE: 

\ Review the SMALL ENTITY status shown above. 

fthe SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

'I. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
,fail Stop ISSUE FEE unless advised to the contrary. 

:MPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
1aintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page I of 3 

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mllil 

orfu 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(703) 746-4000 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUB LI CATION FEE (if required). Blocks I through 5 should be completed where 
. appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 

indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
1 maintenance fee notifications. 

i 
't 

CURRENT CORRESPONDENCE ADDRESS (Nou,: Use Block I for any change of nddress) 

7590 

Michael de Angeli 
60 Intrepid Lane 
Jamestown, RI 02835 

APPLICATION NO. 

10/382,577 

04/21/2005 

FILING DATE 

03/07/2003 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
paper,;. Each add_itional pape~, .such as an assignment or formal drawing, must 
have its own certificate of ma1hng or transm1ss1on. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal S'ervice with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (703) 746-4000, on the date indicated beTow. 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. CONFIRMATION NO. 

Alex J. Severinsky PAICE20J.D1V 9389 

TITLE OF INVENTION: HYBRID VEHICLES 

.1. APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOTAL FEE(S) DUE DATE DUE ________ __..__ ________ .._ _________ ....... _________ __..__ ________ .._ ________ _, 

u nonprovisional NO $1400 $300 $1700 07/21/2005 

EXAMINER ART UNIT CLASS-SUBCLASS 

3616 180-065100 DUNN, DAVID R fr1 _________________________ ,...... _______________________________ _ 

·. Change of correspondence address or indication of"Fee Address" (37 
'.:::FR 1.363). 

; 0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

2 ____________ _ 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

,4a. The following fee(s) are enclosed: 4b. Payment ofFee(s): 

: j O Issue Fee O A check in the amount of the fee(s) is enclosed. 

0 Publication Fee (No small entity discount permitted) 0 Payment by credit card. Form PT0-2038 is attached. 
1 0 Advance Order· # of Copies O The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 

Deposit Account Number (enclose an extra copy ofthts form). 

· Change in Entity Status (from status indicated above) 

; 0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 3 7 CFR I .27(g)(2). 

Jbe Director of the US PTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above, 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the apphcant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature ____________________ _ Date ________________ _ 

Typed or printed name-------------------- Registration No.-------------

This co!lection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application form to the US PTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chieflnformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

:rOL-85 (Rev. 12/04) Approved for use through 04/30/2007. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

' .l 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

10/382,577 

7590 

Michael de Angeli 
60 Intrepid Lane 
Jamestown, RI 02835 

FILING DATE FIRST NAMED INVENTOR 

03/07/2003 Alex J. Severinsky 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

A TIORNEY DOCKET NO. CONFIRMATION NO. 

PAICE20l.D1V 9389 

04/21/2005 EXAMINER 

DUNN, DAVlD R 

ART UNIT PAPER NUMBER 

3616 

DA TE MAILED: 04/21/2005 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 210 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 210 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
'.PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
'>atent Legal Administration at (571) 272-7702. Questions relating to issue and publication fee payments should be 
lirected to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 

Page 3 of 3 

PTOL-85 (Rev. 12/04) Approved for use through 04/30/2007. 
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Notice of Allowability 

Application No. 

10/382,577 

Applicant(s) 

SEVERINSKY ET AL. 
Examiner 

David Dunn 

Art Unit 

3616 

- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [8J This communication is responsive to amendment filed 2122105. 

2. [8J The allowed claim(s) is/are 82-122. 

3. [8J The drawings filed on 07 March 2003 are accepted by the Examiner. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) D All b) D Some* c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

6. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number.(see 37 CFR 1.B4(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1. 121 (d). 

7. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. [81 Information Disclosure Statements (PT0-1449 or PTO/SB/08), 
Paper No./Mail Date 2/22/05 

4. D Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

5. D Notice of Informal Patent Application (PT0-152) 

6. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

7. D Examiner's Amendment/Comment 

8. D Examiner's Statern,,.,.+-,..f.Sra;;;~,... 

9. D Other __ . 

or Allowance 

David Dunn 
Primary Examiner 
Art Unit: 3616 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 20050316 
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·.- ~ IXlC!OlT PAICE201. DI~CATJON 10/382,577 - -INFORMATION DISCLOSURE CITATION 

IN AN APPLICATION !Ant,x"""' Severinsky et al 

, /7~ IFn,uG 3/7/2003 ~ffllPl\ltT loot 3616 ;o.rt 
\ 

T C! 

ElWC1JIU DOCU!ENT NI.Ml!ER DATE NllME 
CLASS SUBCLAS FILING DATE 

INITIAi. 
-

1'7') ) 610 6i7 s lo h 5/2000 Harada et al 

'v') 414 1!1 1hh 10/1983 Fiala 

~ 3\5 2!0 3i2b 5/1968 Maeda 

~ ~ 
: . 

613 1!7 6i6ls 11/2001 Tabata et al 

l~I)'\J 6h 8!3 3lal9 2/2001 Tabata et al 
l'f)f) sis 6!5 11111 10/1996 Haaiwara -

! ! ! 

! 

: : : 

DOCIJMEllT NUMBER tll\TE COUNTRY CLJ\SS SUBCLASS TRANSLATION 

YES NO 

m 7 5 4 9 8 3 12/1995 Japan X 

~ 4 2 4 4 6 5 8 9/1992 !Japan ~ 
't1D 11 0 8 2 2 6 13/1999 Japan }( 

\)\) 11 1 2 2 7 1 24/1999 ~apan tJIJII/,,/. 
l\)f) 62 1 1 3 9 5 6 lS/1987 P'apan parJ,J 

OTHER DOCUMENTS (Including .Author, Title, Date, Pertinent Pages, £.teJ 

- ~ 
~---.. ""'\ ~ )~../ ptE CONSIDERED 1/11/qr 
EXJ\Ml.NER: Initial if citation consideri,d, whether or not citation is .In confon:i..anco with MPEP 5609; Duv line th.rough citotion if not in 
contomance and not considered. Include copy of this toni with ne.xt cC1111unlcation to the applicant. 

1 
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11' ~ PAICE2 01, DivrlCATIO.~ NlJllll£I 10/382,577 
£~ INFORMATION 

~'1."'61 
DISCLOSURE CITATION 

IN AN APPLICATION i!mlC.IIIT 
Severinsky et al 

21~ ~ ILI/C llAlI 3/7/2003 f'1" Arr lNJT 361 

II ~ PATJ.'NT 

EXAlllr.:EI DCICIJ!ID,j ll'IAIB£I DATE NA.lll! 
L\111.\L CLASS SUBCLASS FILING DATE 

i 
: : : 
: ! 

i i 

: 
: 

: 

i : 
! ! 

! 
i i 

! ! 

! ! 

: i 
l i 
l ! 

DOCIJIIOO IMmER DATE COU'i'l'Rf CLASS SUBCLASS TRM'SLATIO.~ 

YES NO 

i)'( ~ 11 0 8 2 2 6 0 3/1999 P-apan X 

i)I) 19 8 3 8 8 s 3 8/1998 Permany ~ 

Dv 19 8 l 4 4 0 2 3/1998 Germanv II( 

OTHER DOCUMENTS Unc)uding Author, Ti tie, Date, Pertinent Pages, Etc) 

~ 

'~ 1 C 

EWlllifll '\/fl"'.. A A V v-., I 

___., tATE CU'l5ID£RED 3 I 16 lo'>--
~IIIER: Initial If cltat;;;., considered, .iiether or not citation is in confo=c• •ith IIPEP §609: Dra• line throu&h citation if not lo conforeaace and oot 

msidered. Include copy or tbh fon, •ith nelt cOD1J11iteti<11 to the applicant. 

1 
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Application No. Applicant(s) 

Issue Classification 
10/382,577 SEVERINSKY ET AL. 

111 1111 11 111 111 111 

Examiner Art Unit 

David Dunn 3616 

ISSUE CLASSIFICATION 
ORIGINAL• CROSS REFERENCE(S) 

.<, CLASS. SUBCLASS 

::/1ao ·· 65.2 

[2J Claims renumbered in the same order as presented by applicant 0CPA D T.D. D R.1.47 

m m m m m m m m m m m m 
C C C C C m C m -~ C ·a C ·a C ·a C ·a C ·a C ·a C .!2> u:: 8 u:: 8 u:: 8 u:: 8 u:: 8 u:: ·.:::: u:: 0 0 

1 31 61 91 121 151 181 
2 32 62 92 122 152 182 
3 33 63 93 123 153 183 
4 34 64 94 124 154 184 
5 35 65 95 125 155 185 
6 36 66 96 126 156 186 
7 37 67 97 127 157 187 
8 38 68 98 128 158 188 
9 39 69 99 129 159 189 
10 40 70 100 130 160 190 
11 41 71 101 131 161 191 
12 42 72 102 132 162 192 
13 43 73 103 133 163 193 
14 44 74 104 134 164 194 
15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
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