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Summary of Facts and Subm ssi ons

2243.D

Eur opean patent No. O 666 435 was granted on 14 Cctober
1998 on the basis of European patent application
No. 95 300 633.5.

Claim 1l of the granted patent reads as foll ows:

"A control nmethod for determ ning vehicular gross
conbi ned weight (GCW in a vehicle having at |east a
partially automated transm ssion system including a
fuel -controlled engine, a nultiple-speed change-gear
transm ssion having a plurality of known gear rati os,
an input shaft drivingly connectable to the engi ne and
an out put shaft drivingly connectable to vehicul ar
drivewheel s, first sensor nmeans for providing an input
signal indicative of drive torque to the drivewheel s,
second sensor mneans for providing an input signal

i ndi cative of vehicular acceleration and a controller
for receiving said input signals and processi ng sane
according to predetermned logic rules to issue
command out put signals to systemactuators, said nethod
i ncl udi ng;

determ ning a value indicative of current drivewheel
torque (T);

determ ning a value indicative of current vehicle
acceleration (A); and

characterized by: determining only imediately after an
upshift into a target gear ratio, a value indicative of
current vehi cul ar gross conbi ned wei ght (GCW) as a
function of the expression:
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(T, - T) = ((AL- A) *O
wher e:
i = an integer greater than 1

T, = a value indicative of wheel torque at tine t,
selected at a tinme imediately prior to engagenent
of the target gear ratio;

T, = 0
T, = a value indicative of wheel torque at time t; O 0;

A, = a value indicative of vehicle acceleration at tine
t, selected at a tine immediately prior to
engagenent of the target gear ratio;

A = a value indicative of vehicle acceleration at tine
ti;

C= constant related to gear ratio, drivetrain
characteristics and gravity; and

time t; is less than a reference tine (REFy,w after
time t, "

The granted patent was opposed by the present
respondents on the grounds that its subject-matter

| acked novelty and/or inventive step (Article 100(a)
EPC). Anong the prior art docunents relied upon was
EP A-0 111 636 (D1).

Wth its decision posted on 11 Decenber 2000 the
Qpposition D vision revoked the patent. The reason
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given for the decision was that the subject-matter of
claim1l1 | acked inventive step with respect to docunent
D1 and the conmon general know edge of the person
skilled in the art.

A notice of appeal against this decision was filed on
31 January 2001 and the fee for appeal paid at the sane
tinme.

The statenent of grounds of appeal was received on
12 April 2001.

Oral proceedi ngs before the Board were held on 16 July
2002.

The appellants (proprietors of the patent) requested
that the decision under appeal be set aside and the
pat ent mai ntai ned as grant ed.

Their argunents in support of this request can be
summari sed as foll ows:

Both the clained invention and the nethod of docunent
D1 determ ned the gross conbi ned weight (GCW of a
vehi cl e by conparing drive torque and vehicle
acceleration at two closely spaced points in tinme. The
basic principle involved was therefore simlar. The
teaching of this prior art docunent did not however
lead in practice to accurate results and the appellants
had had the insight that the reason for this lay in the
vari abl e decel eration of the vehicle when in a drive-
free condition with an open clutch, due to the
condition of the transm ssion (eg oil tenperature, gear
rati o engaged). To elimnate this the invention
proposed | ocating the first tinme point for the
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determ nation of vehicle acceleration inmediately prior
to engagenent of the target gear ratio, ie when the
transm ssion would be in neutral and its braking effect
mnimal. The invention therefore represented a district
i nprovenent over the teaching of docunment D1 and there
was nothing in the prior art which pointed the skilled
person in this direction.

The respondents requested di sm ssal of the appeal and
argued substantially as foll ows:

It was self-evident in the system of docunent D1 that

t he establishnment of a drive-free condition by opening
the clutch would normally be associated with a gear
change. Since the docunent taught that the tine
interval between the two neasurenents should be kept as
short as possible it was obvious to nake the first
measurenent i medi ately prior to engagenent of the
target gear. A restriction to nmaking the cal cul ati on of
the GCWonly on an upshift followed fromel enentary
consi derati ons.

Reasons for the Decision

2243.D

The appeal conplies with the formal requirenents of
Articles 106 to 108 and Rules 1(1) and 64 EPC. It is
t heref ore adm ssi bl e.

As explained in the introductory description of the
patent specification it is known in the context of
various vehicle control systenms to utilize the current
GCW of the vehicle as control paraneter. One exanple is
a control systemfor an at |east partially autonated
transm ssi on whi ch upon sensing the selection of an
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upshift will only initiate this if it is feasible and
acceptable, ie if the avail able engine torque applied
to the drivewheels in the target ratio is sufficient to
provi de at | east a mnimum vehicle acceleration. The
aimof the invention is to provide a nethod for

determ ning the current GCWof the vehicle on the basis
of information already existing in the control system
for the automated transm ssion, w thout requiring

addi tional sensors or other hardware.

Starting frombasic principles the formula

W= (T, - T,) + ((AL - A) x O

i s devel oped, whereby

T, = wheel torque at tinme t
A = vehicle acceleration at tine t;
C = a constant.

This fornmula holds if the tines t, and t, are relatively
cl ose together (wthin seconds).

In order to inprove the accuracy of the calculation the
i nvention proposes increasing the value of the term
(T, - T,) by performng the determnation at a tinme when
T, =0, ie with the clutch open, and nore particularly
at atime imediately prior to engagenent of the target
gear ratio during an upshift.

Document D1 is al so concerned with the determ nati on of
the current GCWof a vehicle, in particular for use in
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the control of an automated nulti-speed transm ssion.
Starting fromthe same basic principles as those
considered in the contested patent, docunent D1 al so
arrives at a fornmula for GCWwhich is generally

equi valent to that found in the patent, nanely

W= (M« - M) * (f(Sc - f(S0))

Wher e:
My = engine torque at tine t,
My = engine torque at time t,,

f(S)= function of vehicle acceleration at tinme t,

f(Sx)= function of vehicle acceleration at tinme t,;

This fornmula holds if the tine interval between t,

and t,; is relatively short, see page 3, lines 1 to 5.
According to page 3, lines 6 to 12, for a useful
determ nation of the GCWthe difference in the val ues
of the engine torque at the two neasurenent tines
shoul d be significant. This can be achi eved by making
the first value equal to zero, which has the further
advant age that only one val ue need be determ ned. In
the next paragraph it is then said that the drive-free
condition can be obtained by opening the clutch.

Anot her possibility is to control the drive to the
vehicle that there is no acceleration or decel erati on.

Having regard to the above it is plainly evident that

t he general concept underlying the clained invention is
known from docunment D1. In the statenent of grounds of
appeal the appellants sought to draw a distinction

2243.D Y A
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between the fact that according to claim1 of the
patent the GCWis cal cul ated by reference to wheel
torque whereas in the prior art it is calculated by
reference to engine torque. In view of the fact however
that according to the patent specification the wheel
torque is also preferably derived fromthe engine
torque, in particular by consideration of the gear
ratio, this Iine of argunent was not pursued at the
oral proceedings. It is clear to the person skilled in
the art that to be workabl e the nmethod proposed in
docunent D1 nust also take the gear ratio into account
to derive the wheel torque fromthe engine torque,
since it is the former rather than the latter which
determ nes the acceleration of the vehicle.

At the oral proceedings the appellants concentrated
instead on the tine t, at which the first vehicle
acceleration A, is neasured (the drive torque is not
nmeasured at this time, as in docunent D1 it is assuned
to be zero). In their view when docunent D1 proposed
maki ng the first measurement with the clutch open this
was not in connection with a change in gear ratio. The
gears of the transm ssion would therefore still be
engaged and the transm ssion woul d exert a consi derable
braking force on the vehicle. Since this braking force
could vary within wide limts as a result of the oi
tenperature and gear ratio engaged it introduced an
uncertainty factor into the determ nation of the GCW
This was elimnated by the clained invention in that
the tine point t, was set to be inmmedi ately prior to
engagenent of the target gear ratio during an upshift.
This ensured that the transm ssion would be in neutral
so that its braking effect on the vehicle would be
negligible. Furthernore by restricting the

determ nation to when an upshift was made the val ue of
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the drive torque at the second neasurenent point after
t he change of gear would be nore reliable than it would
be with a downshift.

The above interpretation of docunment D1 is however not
a realistic one when proper account is taken of the
context. Although other possibilities are indeed
mentioned in this docunent, it is clear from page 4,
lines 17 to 35, that in the preferred enbodi nent the
determ nation of GCWis associated with a change in
gear ratio. Gven the general considerations involved
it is thus inplicit that the first nmeasurenment point t,
for vehicle acceleration ("t," in the terns of present
claim1l1) is before the engagenent of the target gear
ratio and the second neasure point t,; ("t;" in the terns
of the clains) shortly after the engagenent of that

gear ratio. Mreover, considering the need to keep t,
and t,; as close together as is conpatible with
obtaining different values for vehicle acceleration it
is obvious to place t, "imediately prior" to engagenent
of the target ratio as stated in present claim1l since
there will be little change in vehicle speed in the
time period when the transmssion is in neutral.

As for the requirenent of claim1 that the GCWis
determ ned only after an upshift, the Board can see
not hi ng goi ng beyond the normal conpetence of the
person skilled in the art. After an upshift the engine
will be delivering power to accelerate the vehicle and
t he engi ne torque can thus be nore accurately and
readily determ ned than when the engine is in overdrive
(acting as a brake) after a downshift. It is therefore
obvious to restrict the GCWdeterm nation to those gear
changes which will give the nost accurate results.
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Havi ng regard to the above the Board has therefore cone
to the conclusion that the subject-matter of granted
claim1 lacks inventive step (Article 56 EPC)

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

S. Fabi ani S. Crane
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