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Summary of Facts and Subm ssi ons

1981.D

The appel |l ant (applicant) has | odged an appeal agai nst
the exam ning division's decision of 26 August 1996 to
ref use European patent application No. 94 103 897.8 for
grounds based on Articles 52(1) and 56 EPC. The appea
was received on 2 Cctober 1996 and the appeal fee was
pai d sinultaneously. The statenent of the grounds of
appeal was received on 24 Decenber 1996.

The follow ng prior art docunments were cited during the
exam nati on proceedi ngs:

D1: DATABASE WPI, Week 8432, Derwent Publication Ltd.,
London, GB; SU-A-1 059 236 (LENGD METAL VKS)
7 Decenber 1983, abstract

D2: Patent Abstracts of Japan, vol. 14, no. 368
(E-0962) 9 August 1990 & JP-A-2/131 377 and its
conplete translation into English

D3: US-A-3 793 826

D4: US-A-4 043 119

D5: US-A-5 123 239

D6: US-A-4 119 861

The followi ng further docunents were cited in the
Eur opean Search Report:

D7: US-A-5 172 543
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D8: (GB-A-587 527

D9: EP-A-0 234 055

The appellant filed with the letter of 20 Decenber 1995
the foll ow ng paper:

D10: Garrett Fluid Systens Division, Air Turbine
Starter ATS 100-239, dated 9/90

The exam ning division canme to the conclusion that the
nmet hod of claim 1 and the apparatus of claim@8 did not
i nvol ve an inventive step having regard to the prior
art docunents D2 and De6.

In response to a comruni cation fromthe board, the
appellant filed with the letter of 2 July 1999 clains 1
to 15 with further revised application docunents as the
mai n request.

Oral proceedings were held on 27 July 1999 during which
the appellant deleted clains 6 and 7 of the main
request and submitted newclains 1 to 7 as an auxiliary
request.

Caiml of the main request reads as foll ows:

"A nmethod of accelerating a gas turbine engine (10) by
means of a starter/notor along a predeterm ned
schedul e,

characterized by:

enpl oying a starter/generator (17) as said starter
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not or ;

sensi ng engi ne speed; and

adjusting the torque output of said starter/generator
(17) to the engine in response to said sensed speed, so
that the starter/generator delivers only the torque
necessary to keep the engine accelerating along said
schedul e. "

Claim1 of the auxiliary request reads as foll ows:

"A nmet hod of accelerating a gas turbine engine (10) by
nmeans of a starter notor along a predeterm ned
schedul e, which is a schedule of acceleration rate
versus engi ne speed, stored in function generator (68),
wherein

a starter/generator (17) is enployed as said starter
not or ;

engi ne speed is sensed and a first signal indicative of
sai d engine's actual acceleration is sent to an

el ectronic control unit (50) programed with said
predet er m ned schedul e; and

a second signal indicative of the predeterm ned
accel eration for said engine as stored in function

generator (68) is produced and

said first and second signals are conbined to form an

error signal;

said electronic control unit (50) controls accel eration
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of said engine by continuously adjusting the torque
output of said starter/generator (17) to the engine in
response to said error signal, so that the
starter/generator delivers only the torque necessary to
keep the engi ne accel erating al ong said schedul e,

sai d schedul e i ncl udi ng:

(a) a first phase prior to ignition of said engine, in
whi ch said starter/generator provides power to
said engine so as to accel erate said engine;

(b) a second phase subsequent to said first phase in
whi ch said starter/generator halts the
acceleration of said engine and holds it at zero
for a preselected period of tineg;

(c) igniting said engine during said second phase, and

(d) a third phase subsequent to said ignition, in
whi ch said starter/generator provides power to
said engine so as to accelerate said engine at a
predeterm ned rate slower than the accel eration of
step (a)."

| ndependent claim4 of the sanme auxiliary request reads
as foll ows:

"Apparatus for controlling a starter notor to
accel erate a gas turbine engine (10) along a

predet erm ned schedul e, wherein

said starter notor is a starter/generator (17);
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and in that said apparatus conprises neans (52) for
sensi ng engi ne speed; and

nmeans for continually adjusting the torque output of
said starter/generator (17) to the engine in response
to said sensed speed, so that the starter/generator
delivers only the torque necessary to keep the engi ne
accel erating al ong sai d schedul e,

and sai d schedul e i ncl udi ng:

(a) a first phase prior to ignition of said engine, in
whi ch said starter/generator provides power to
said engine so as to accel erate said engine;

(b) a second phase subsequent to said first phase in
whi ch said starter/generator halts the
accel eration of said engine and holds it at zero
for a preselected period of tine;

(c) igniting said engine during said second phase, and

(d) a third phase subsequent to said ignition, in
whi ch said starter/generator provides power to
said engine so as to accelerate said engine at a
predeterm ned rate slower than the accel eration of
step (a), and said apparatus further conprising

means (64) for producing a first signal indicative of
sai d engi ne's actual accel eration;

nmeans (68) for producing a second signal indicative of
a predeterm ned acceleration for said engine;
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means (70) for conmbining said first and second signals
to forman error signal; and

means for adjusting the torque to said engine in
response to said error signal whereby said engine
accel erates according to said predeterm ned schedule."”

Caim7 of the sane auxiliary request reads as foll ows:

"A gas turbine engine (10) conprising: a conpressor
(26); a conmbustor (32) in fluid comunication with said
conpressor; a turbine (34) in fluid communication with
said conbustor; a shaft (12) nmounted for rotation and
coupling said turbine to said conpressor; a gearbox
(14) having gears driving coupled to said shaft; a
starter/generator (17) nounted on said gearbox and
drivingly coupled to said gears; and apparatus (60)
according to any one of Clains 4 to 6 for controlling
said starter/generator."

During the oral proceedings the appellant argued with
regard to claim1l of the main request that none of the
prior art docunents disclosed the acceleration of a gas
turbi ne by neans of a starter notor along a
predet erm ned schedul e. The appel | ant mai nt ai ned t hat
docunent D2 was concerned mainly with providing a
constant supply of electrical power froma battery to a
starter notor. The problemw th which the inventor of

t he apparatus of docunent D2 was concerned was the
situation that could arise if the power supply cable
wer e changed to one having a different resistance from
that of the cable whose use was intended when the
starter notor and battery were first |linked to each

ot her. According to docunent D2, an alteration in the
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cabl e, and hence in its resistance, could be
conpensated for by the addition or subtraction of
appropriate resistors in the connection between the
battery and the starter notor. There was no suggestion
that the power supply could be changed in a progranmed
successi on. The apparatus of docunent D2, which was
provided with a DC notor, was therefore entirely
different fromthat of claim1 (min request).

The appel l ant further argued that, although disclosing
the use of a starter/generator, docunent D6 did not

di scl ose any indication of the provision of a closed

| oop control systemand therefore could not lead to the
nmet hod of claim1 of the main request.

According to the auxiliary request the appell ant

del eted Figure 2a of the application and the part of
the description related thereto. He al so brought
forward argunments on inventive step in respect to the
nmet hod of claim 1l and the apparatus of claim4 of this

auxi liary request.

Request s

The appel |l ant requested that the decision under appea
be set aside and a patent be granted on the basis of
the foll owi ng docunents:

Mai n request:

Cl ai ns: 1to5 and 8 to 15, filed with the
letter of 2 July 1999.

Auxiliary request:
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d ai ns: 1to 7 submtted in the oral proceedi ngs
on 27 July 1999.

Descri ption: Pages 1, 2, 2A 4, 5 and 7 as filed with
letter of 2 July 1999 and
pages 3 and 6 as subnmitted in the ora
proceedi ngs on 27 July 1999.

Dr awi ng: Figures 1, 2 and 3 as filed with letter
dated 2 July 1999.

Reasons for the Deci sion

1

2.

2.

2.

1981.D

1

2

2.

1

The appeal is adm ssible.

Claim1 of the main request

The cl osest prior art is disclosed in docunent D6,
since the gas turbine engine described thereinis
provided with a starter/generator, i.e. the generator
wor ks during starting as an AC el ectric notor. Docunent
D2 discloses a DC starter notor, which is different
fromthe AC notor and which necessitates a different
control device.

Pr obl em and sol uti on:

The technical problemwth regard to claiml is to
provide a nethod for a starter/generator that naintains
a desired acceleration of the engine with m ni num
expendi ture of energy.
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According to claim1 of the main request the problemis
sol ved by sensing the engi ne speed and adjusting the
torque output of the starter/generator to the engine in
response to the sensed speed, so that the
starter/generator delivers only the torque necessary to
keep the engi ne accel erating along a predeterm ned
schedul e.

I nventive step

Docunent D6 di scl oses a nethod of accelerating a gas
turbi ne engi ne by neans of a starter notor along a
predet erm ned schedul e (see colum 4, lines 37 to 42
and colum 5, lines 24 to 26) with the help of an open
| oop control system The starter notor is a starter
generator. Furthernore, docunent D6 discloses a fire
detecting device, which is provided wth a pul se
generator coupled directly to the shaft of the turbine
generator and which detects when the gas turbine
ignites itself such as when the speed of the turbine-
generator reaches at |east 30% or nore of the rated
speed of the gas turbine (see colum 4, lines 5 to 11),
I.e. engine speed is sensed according to this nethod.

The nethod of claim1l of the main request differs
therefrom by adjusting the torque output of the
starter/generator to the engine in response to the
sensed speed, so that the starter/generator delivers
only the torque necessary to keep the engine

accel erating along the predeterm ned schedul e.

It is generally known in the field of gas turbine
engi nes that ignition nmust occur in a particular range
of engi ne speed to guarantee flane propagation (see for
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i nstance the transl ati on of docunent D2, page 3, second
and third paragraphs and page 7, first and second

par agraphs and Figure 3) and it is part of the basic
know edge of the skilled person that a predeterm ned
schedul e can be followed nore accurately with a cl osed
| oop control systemthan with an open | oop contro
system Therefore, there is no inventive step necessary
for the skilled person, who wi shes to naintain the
accel eration schedul e nore accurately, to provide in

t he apparatus of docunent D6 a cl osed | oop control wunit
whi ch adj usts the torque output of the
starter/generator to the engine, so that the
starter/generator delivers only the torque necessary to
keep the engi ne accel erating al ong the predeterm ned
schedul e. The only question which renmains is the
definition of a paraneter which should be used as a

f eedback paraneter for the closed | oop control system

In this respect docunment D2 discloses a nethod of

accel erating a gas turbine engine by neans of a starter
DC notor. Engi ne speed is sensed by a speed detector 4.
Resistors 9-11 are put into a series connection or are
short-circuited "and the inflow of current to the
starter 5 fromthe battery 6 is regulated in a nmanner
such as to make the accel eration characteristic of the
gas turbine 1 conformto a set acceleration
characteristic. Therefore, it is possible to make the
ignition tinme the optimumignition tine t,, and it is
possible to avoid ignition failure" (see page 6, |ast
two lines to page 7, line 5 of the translation).

Since it is already known in the sane technical field
(see D2) to use the engine speed as a feed-back
par anet er which indicates the obtained value [D2: a(t)]
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to be conpared with the required value [D2: &(t)]; and
since furthernore in docunent D6, firstly there is

al ready a pul se generator |linked with the AC generator
and secondly engi ne speed is presented as a map
paraneter for a proper ignition (see colum 4, lines 36
to 42, 46 and 47; and columm 5, lines 24 to 26), it is
not inventive according to the board to use this
paraneter "engi ne speed" as the feed back paraneter in
a closed | oop control system when provided in the
system of docunent D4.

The nmethod of claim 1 therefore does not involve an
i nventive step

The main request therefore is rejected

Al'lowability of the amendnments according to the
auxiliary request (Article 123(2) EPC)

The features of clains 1 to 7 are disclosed in the
originally filed application, particularly in clains 1,
2, 4, 6, 7, 10 and 16; description page 4, lines 14 to
29; page 5, lines 1, 2 and 15 to 21 and page 7, lines 3
to 11 and 23 to 29 as well as in Figure 2.

Clainms 1 to 7 of the auxiliary request therefore do not
contravene Article 123(2) EPC

The description has been adapted to the present clains
and the relevant prior art docunments cited therein. The
drawi ngs were revi sed by addi ng m ssing reference signs
and cancel ling Figure 2a.

These amendnments do not contravene Article 123(2) EPC
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ei t her.

Novel ty (auxiliary request)

None of the prior art docunents discloses a nethod of
accel erating a gas turbine engi ne and an apparatus for
controlling a starter notor with all the features of
claiml1l or claim4 of the auxiliary request,
particularly the ignition during a second phase where
the acceleration is kept at zero. The nethod of claim1l
and the apparatus of claim4 therefore are novel in the
nmeani ng of Article 54 EPC. This is also true for the
gas turbine of claim7, since it includes the apparatus
of claimA4.

Cl osest prior art, problemand solution with regard to

clains 1, 4 and 7 of the auxiliary request

The cl osest prior art wiwth regard to clains 1, 4 and 7
of the auxiliary request is again docunent D6.

The techni cal problem addressed by the invention with
regard to the clains 1, 4 and 7 of the auxiliary
request is to provide a nethod and an apparatus for a
starter/generator and a gas turbine engine with such an
apparatus, which maintain a desired acceleration of the
engi ne with m ni nrum expendi ture of energy and with the
guarantee of a reliable starting of the engine.

Sol uti on
This problemis solved by sensing the engi ne speed and

adj usting the torque output of the starter/generator to
the engine in response to the sensed speed keeping the
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engi ne accel erating along a predeterm ned schedul e,

whi ch includes a second phase subsequent to a first
phase, during which second phase the starter generator
halts the acceleration of the engine, holding it
thereby at zero for a preselected period of tine, and
during which the engine is ignited. The predeterm ned
schedul e further includes a third phase subsequent to
the ignition, in which the starter/generator provides
power to the engine so as to accelerate the engine at a
predeterm ned rate slower than the acceleration of the
first phase.
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Inventive step (auxiliary request)

Claim1:

Al t hough docunment D6 discl oses a nethod of accel erating
a gas turbine engine by neans of a starter notor which
Is a starter/generator and although it is generally
known that ignition nust occur in a particular speed
range of the engine (see docunent D2), there is no

i ndication in any one of the cited prior art docunent
to have firstly a schedule with a second phase, wherein
the starter/generator halts the acceleration of said
engi ne and holds it at zero for a preselected period of
time during which said engine is ignited, and secondly
a schedule with a third phase subsequent to said
ignition, in which said starter/generator provides
power to said engine so as to accelerate said engine at
a predetermned rate slower than the accel eration
during the first phase. Even if the skilled person were
to sl ow down engi ne accel eration during the phase of
the ignition event in order to guarantee proper
ignition of the engine, he would have no reason to
accel erate the engine after the ignition phase |ess
than in the accel eration phase before the ignition.
None of the cited prior art docunents gives any hint

t hereto.

The nethod of claim1 therefore involves an inventive
step (Article 56 EPC).

The apparatus of claim4 conprises nmeans with the
schedul e of claim1, including the first, second and
third phase defined in this claim1l. As already
explained with regard to claim1l in paragraph 6.1
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above, there is no indication in any one of the cited
prior art docunments to provide such a predeterm ned
particul ar schedule for starting a gas turbine engine.
Therefore, the apparatus of claim4 also involves an

i nventive step (Article 56 EPC).

Caim7 is related to a gas turbine engine, which
conprises an apparatus with all the features of
claim4. Therefore, the engine of claim7 also is
i nventive for the sane reasons as explained in
par agraphs 6.2 and 6.1 above (Article 56 EPC).

In view of the above clains 1, 4 and 7 are patentable
under Article 52(1) EPC. Cains 2, 3, 5 and 6, the
description and the drawi ngs al so neet the requirenents
of the EPC
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O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The main request is refused.
3. The case is remtted to the first instance with the

order to grant a patent in accordance with the
auxiliary request submtted during the oral proceedings
on 27 July 1999 on the basis of the follow ng
application docunents:

d ai ns: 1to 7 as submtted in the ora

proceedi ngs on 27 July 1999.

Descri ption: Pages 1, 2, 2A 4, 5 and 7 as filed with
letter of 2 July 1999 and
pages 3 and 6 as submtted in the ora

proceedi ngs on 27 July 1999.

Dr awi ng: Figures 1, 2 and 3 as filed with letter
dated 2 July 1999.

The Regi strar: The Chai r man:

N. Maslin C. Andries

1981.D
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