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What a great day

to fly?

In the U.S. pacific northwest where Eliska Wysocki flies
Jor a living, it seems that Mother Natwure is rarely in a good
mood. Bul with the state-of-the-art equipment in Horizon
Airs fleet of Dash 8 atveraft, the weather doesn’t put a
damper on operations. Horizon Air is the first regional

airline in North America to fly with the CAT I capable

Eliska Wysocki.

¢ H i g h W i n d S, ral Il, Captain,

Horizon Air,
Portland, Oreg

Head-Up Guidance system. Eliska Wysocki sees it this
way. "l can be landing in pea soup while other aircraft
are circling above it”

At Bombardier that’s the kind of reliability our Dash 8's
are built for. Reliability that is helping give airlines like

Horizon Air a positive long range [inancial forecast.

de Havilland Dash 8

e
K>~ AIRCRAFT

We build business.
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COMMENT

TIRED QUESTIONS

ASA has added fuel to the burning
issue of airline pilot flight time limi-
tations (FT'Ls) by claiming scienrif-
ic evidence that maximum standard
crew-duty times should be well below almast all
existing national limits. In doing so, it has proba-
bly  wrong-footed
Europe’s Joint
Aviation Authorities
(JAA) on a highly
emotive subject.

Regulators tend to
see FTLs as providing
ameans for improving
safety through impos-
ing maxima: some
pilots seem to regard
FTLs as being a
means for airlines to
increasingly  exploit
them, by effectively
imposing minima. By
questioning the JAAS
controversial propos-
als, NASA may well be
seen to be taking sides
against the regulators.

One of the more
surprising aspects of
this debate is that —
if the US Federal Aviation Administration is
influenced by the latest NASA proposals — the
USA could be heading for far more restrictive
regulations than is Europe. Surprising, at least,
to those who look on the European Union and
the “Social Chapter” of its constitution as
being obsessed with improving the lot of the
employee at the expense of the employer, but
perhaps not so surprising to those who look at
the USA as a hot-bed of litigation,

If there is to be legislation, it would be to the
benefit of all if it could be on a common inter-
national basis. There are, of course, wildly dif-
fering conditions applying in Europe and
North America. Many US domestic flights are
both longer and pass through more time zones
than do the bulk of European international
flights. The stress-drivers in the two environ-
ments may be very different — but the one
environment is not necessarily any more
stressful than the other.

Given that, it is difficult to see how — if the
basis for recommending FTLs is scientific
investigation — the recommendations from
the two sides of the Atlantic can be so differ-
ent. When NASAS full report is published,
with all its data sources and reasoning made
clear, the airline operators, pilot associations
and regulators will have a duty to look careful-
ly at what it says, and not to dismiss it as the
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“Some pilots seem to
regard FTLs as being a
means for airlines to
increasingly exploit them.”

stuff of absent-minded scientists. Itis the regu-
lators who, in the end, have the responsibility
for making the decisions — but they do have a
duty to take into account years of actual line
experience and others’ investigative work.

There has always been something of a
stand-off  between
operations  people
and specialists in the
various branches of
aviation  medicine,
and nowhere is this
more obvious than on
the issue of FTLs.
The effects of tired-
ness and fatigue are
difficult to quantify,
and it is well known
that people can per-
form apparently well
(or at least adequate-
ly) in complex tasks
after appallingly long
periods of work and
stress.

Just how well those
tasks are performed,
however,  remains
open to question.
Nobody denies that
“pilot error” remains the most frequent prima-
ry or major factor in fatal and serious acci-
dents. What is less-well understood is what
part fatigue or tiredness may have played.

Accident reports always state the amount of
time that the crew have been on duty for the
flight concerned, and usually report their time-
on-duty for the complete shift if it has been a
multi-sector day for them. Tt is rarely reported
how many duty hours have been worked in the
previous week, fnrtmght month and year.

Fatigue, as aviation physicians and psychol-
ogists define it, is a state where tiredness has
reached the stage of degrading the efficiency of
the human machine, like disease does.
Regulations about FTLs, where they exist —
and, unbelievably, they do not exist in some
countries — have sought to control the dis-
ease, but without necessarily identifying just
what the disease is. NASA’ study is claimed to
be scientific: if it is, and it calls into question
much of existing practice, then it could indeed
justify a major shake-up.

Publication of NASA’ report has come atan
inconvenient time for the JAA regulators, who
are struggling to bring together this year the
whole European Union’s operations regula-
tions into a common set of rules, NASA’ find-
ings could alter the whole basis of those
proposals. g




HEADLINES

Piersoun: no easy solutioits

Airbus boss raises
doubts over FLA

[RBUS MANAGING direc-

tor Jean Pierson has cast
doubt on the ease with which the
military Future Large Aircraft
(FLA) programme can be inte-
grated into Airbus Industrie.

The partner nations in the
Furopean military-transport air-
craft want to place the programme
on a “commercial basis” within
Airbus to control costs, but Pierson
says that agreement on how to do
this has ver to be reached. “The sit-
uation is not clear at all, We don’t
have a consensus.”

He adds: *The Britsh are not
among the partners who diverge
the most over the best industrial
scheme.”

The implication is that the two
main FLA partners, France and
Germany, have differing agendas
for the inclusion of FLA within
Airbus. Italy, which is notan Airbus
partner, is also a major participant
in the transport programme. W]

NEWS IN BRIEF
‘M AIR MALAWI EXPANDS

Air Malawi is to receive a
Boeing 747-300 and two
737-400s from Malaysia Air
System. A Government
statement does not reveal
the airline’s intentions for
the aircraft.

I BELL TAIWAN DEAL

Bell Helicopter Textron is to
set up a helicopter-mainte-
nance plant in Taiwan in col-
laboration with Air Asia.

NASA disputes JAA duty plan

Davio LEarmounT/LONDON

UROPEAN JOINT Aviation

Authority (JAA) proposals for
airline-pilot working hours exceed
safe limits, with excessive duty time
and inadequate rest periods, ac-
cording to a study from NASA,
The JAA has declined to comment.

The study was led by Mark
Rosekind  of NASAs  Ames
Research  Center and  Hans

Wegmann of the German Aero-
space Research Establishment’s
Institute of Aerospace Medicine.
It does not single out regulations,
but provides a scientific base on
which to calculate safe duty times.

According to the proposed
European Joint Aviation Re-
gulati(m (JAR Ops 1 section (Q) on
Flight Time Limits (FTL), the
maximum  allowable extended
crew-duty day for a three-sector
route could run to 14h 30min,

The NASA report recommends

that, “...for standard operations,
the cumulative flight-duty period
[should] not exceed 10h within a
24h period. An extended cumula-
tive flight-duty period would be
limited to 12h. This limir is based
upon scientific findings from a
variety of sources, including data
from aviation, that demonstrate a
significantly increased vulnerabil-
ity to pcrl})rluunw-inlpuiring
fatigue after 12h."

The report adds: “It is readily
acknowledged that in current prac-
tice, flight-duty periods extend to
14h in regular operations. How-
ever, the available scientific data
supports a guideline different from
current operational practice.”

The proposed JAR FTL will
allow an augmented crew to fly for
more than 16h with up to three
landings, provided that defined
crew-rest facilities are on the air-
craft. NASAS recommendations
would reduce this 16h dury-time

trigger by 2h and allow for only
one landing instead of three.

The new regulations, which are
opposed by European pilots’
unions, are to become law in 1997,

INASAS rccommcmlatiom for
minimum “recovery” periods are
also more stringent than the JAA
proposals, with a more directrela-
tionship between the time worked
and the recovery time required.

NASA says that, for rule-mak-
ing, time-periods to which duty
maxima apply should be “more
frequent”. For example, in addi-
tion to daily, weekly and monthly
maxima, it says that there should
also be fortightly maxima to pro-
tect against the employer who
might try to cram a month’s duty
time into two or three weeks.

The US Air Line Pilots
Association and the Internationa
Federation nf \irlinL Pilots As-
sociations (IFALPA) support th
NASA recommendation.

Belgium holds bilateral talks with USA

Kevin O TOOLE/LONDON

ELGIUM AND THE USA

met on 28 February to finalise
the latest transatlantic open-skies
agreement, so dealing another
blow to European attempts to
develop a common response to
the US bilaterals offensive.

A Belgium deal would also
allow Delta Air Lines, Sabena and
Swissair to create the most far-
reaching alliance yet formed
across the Atlantic.

Further open-skies talks are
scheduled to take place with
Austria, leeland and Luxembourg
early in March and with Finland
by the end of the month. No date
has ver been ser for joint
Scandinavian talks with Denmark,
Norway and Sweden.

If the deals are signed as sched-
uled, it will mark a significant vic-

tory for the USA in its strategy of

opening up Europe’s air market
through small open-skies deals.

The European Commission
(EC) has attempted to win powers

to negotiate collectively on behalf

of the European Union (ELUT), but
efforts have been opposed by larg-

USA drives wedge into European bilateral ambitions with expected Belgian deal

er member states and airlines wary
of handing powers to Brussels.

EU transport ministers are due
to review the issue again on 14
March, but may now be faced with
having to carry out a damage-lim-
itation exercise. In a further devel-
opment, UK negotiators are
understood to have travelled to
Washington on 21 February to re-
open stalled talks on a new UK-
US bilateral.

British Airways chairman Sir
Colin Marshall has restated his
opposition to collective EU bar-

gaining, but supports the aim of

“full  open-skies arrangements”

with the USA and other trading
blocs, based on a free market.

The Netherlands became the
first to sign an open-skies agree-
ment with the USA in 1993, so
freeing KLM and Northwest
Airlines effectively to operate like
a single airline across the Atlantc,

A fresh drive by the US
Department of Transport to open
up Europe has already resulted in
the signing of a Swiss deal in mid-
February. Signing up Belgium
could complete the picture, howev-
er, given Sabena’s alliance talks with
Swissair and its growing code-shar-
ing relationship with Delta. a
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Kevin O'TooLe/LONDON

LU()AS INDUSTRIES s
preparing to fightattempts by
the US Navy to bar it from com-
peting for any future US military
contracts. The UK group is also
fighting on a second front to
defend itself from an action for
civil damages being brought
against its Lucas Western and
AUL defence operations.

The disputes stem from mid-
1993 when evidence emerged that
the two US subsidiaries had falsified
inspection records on US defence
contracts. The main contract was
for Air Mounted Accessory Drive
(AMAD) gearbox units supplied by

NEWS IN BRIEF

W INAND OUT CLUB

| Greek flag carrier Olympic
Airways has appointed Prof
Rigas Doganis as its chair-
man and chief executive.
Doganis is head of the
department of air transport
in the College of
Aeronautics at Cranfield
University in the UK.
Embraer has appointed
Juarez de Siqueira Britto
| Wanderley as president, fol-
| | lowing Ozires Silva's resig-
nation. Wanderley is now
senior vice-president for
production at the Brazilian
company. Andras Pahay, the
| | chief executive at Hungarian
| | airline Malev, has resigned.
No successor has yet been
| | named.

'S \' F f 3 murrﬂﬂ‘ lands Lucas with Pentagon problems

Lucas fights US defence
ban over gearbox failures

Lucas Western for US Navy
McDonnell Douglas F-18s.

The complaints led ro a erimi-
nal action, which was eventually
settled in January, with Lucas
agreeing to pay a $18.5 million
fine. The US Navy is still claiming
damages for non-performance of
the gearbox units.

Lucas believes that the latest
threats to bar the group from fur-
ther military work are “designed to
bring maximum pressure to bear”
on negotiations to settle the claims.

Lucas questions the legality of
barring the whole group from
bidding for defence contracts and
the likely severity of the penalties
given its rapid actions to correct
the faults once they were uncov-
ered. The group inherited many
of the quality problems when it
purchased the Lucas Western and
AUL operations in the late 1980s.

Lucas also plays down the

impact of any bar, pointing out |

that US defence contracts make
up only around 3% of the group’s
overall $4 billion rurnover.
Lucas 15 also planning to fight the
civil compensation claim now being
brought through the US courts by a
former Lucas Western employee,
who was one of those dismissed
when it emerged that quality proce-
dures were not being followed.
The lawsuit is being filed under
US “whistle blower" legislation,
which allows an individual to bring
an action in the name of the US
Government against a company
accused of wrongdoing. Lucas says
that it plans to fight the action,
claiming there is no evidence that
the AMAD gearboxes have failed
to perform adequately. |
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An-70 investigators
face FDR problems

Kieran DALY /LONDON

HE INVESTIGATION of

the faral erash of the first and
only Antonov An-7() prototype
may be hampered by a lack of use-
able information from the flight-
data recorder (FDR).

Sources close to the Antonov
flight-test operation allege that
pressure on staff to accelerate the
flying programme led to the final
ﬂnzht being conducted without
the FDR hnvmq been calibrated.
Antonov has refused to comment
on the allegations.

Tt is understood, however,that a
video film exists of the aircraft’s
sudden departure from control,
taken from the chase aireraft —
now thought to have been an An-
74 — which itself was nearly
destroyed in the ensuing mid-air
collision (Flight International, 22-
28 February).

The sources — former Antonov
flight-test engineering and pilot-
ing staff who remain closely con-
nected with the Kiev-based
operation — say that the An-70
suddenly veered sideways and the
pilot was heard to transmit the
words “vaw, yaw”.

According to them, the flight-
test staff were under intense pres-

sure to put more hours on the air-
craft, despite numerous technical
snags which, they say, created a
high risk of an accident. The air-
craft crashed two months after its
first flight.

They allege that the An-70 first
officer, who was also a qualified
caprain, had just been told that,
once the flight on which he subse-
quently died was over, he was to
be relieved of his position because
of his repeated questioning of the
technical risks being taken.

The faults are understood to
have afflicted the fly-by-wire
flight-control system and the air-
craft’s novel contra-rotating prop-
fans. Failures in ecither system
could potentially lead to the
observed aircraft  behaviour,
although there is no confirmed
evidence that these systems were
actually at fault on the day.

Antonov has been urged by the
Ukrainian Government to hurry
the much-delayed programme
because of its potential earning
power and, in particular, becanse
the Russian rival Tupolev-Tu 330
is in advanced development.

The design bureau is under-
stood to hope now to use a static-
test fuselage as the basis for
another flying An-70. )

US Coast Guard ups Schweizer order

HE  FIRST OF  three
Schweizer special-reconnais-
sance aircraft for the US Coast
Guard (USCG) will undergo
flight tests this month, six months
later than previously planned,
according to company officials.
Unofficially known as the SA 2-
38/RG-8A "Twin, the aircraft is a
heavily  modified
Schweizer's SA 2-37A/RG-8A
single-piston, two-place aircraft
used by the USCG since 1988 for
a range of missions, including
scarch-and-rescue, patrol and
counter-narcotics operations.
The original $3.5 million con-
tract called on Schweizer to modi-
fy two SA 2-37As operated from
Miami, Florida, into more-capa-
ble, twin-engined aircraft, incor-

version of

porating a push-pull engine com-
bination with a twin tail-hoom
design similar to that of the
Cessna 337.

The USCG, however, has
found additional funds to buy a
third, new aircraft.

The first modified aircraft will
be ready in March for a flight-
test programine, expected to last
up to four months. The USCG
could receive the iniual SA 2-38
Twin in June.

The SA 2-38 Twin’s crew con-
sists of a pilot and a sensor opera-
tor. The USCG pavload includes
a forward-looking infra-red sen-
sor, a television camera and
AlliedSignal APN-215 weather
radar, with search and surface-
mapping modes. d
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Flemings doubts add
to Bravia problems

Kevin O'TooLe/LONDON

EW  CRACKS  have

appeared in the Bravia con-
sortium, set up to sell Rolls-Royce
re-engined Tupolev Tu-204 twin-
jets, with the Flemings banking
group expected to make a final
decision over its involvement in
the programme within weeks.

The problems centre on dis-
putes over funding and certifica-
tion delays which have dogged
the relationship between Flem-
ing Russian [nvestment (FRIC)
and its two Russian Bravia part-
ners, the Tupolev design bureau
and the Aviastar production
plant at Ulyanosk.

The original plan was to have
the Russian version of the aircraft
certificated during 1992 with
Aviadvigatel PS-90A engines, to
be followed by a Westernised ver-
sion with Rolls-Royce RB.211-

535 wurbofans. Russian certifica-
tion of the PS-90A-powered 204
was achieved only at the end of
1994, however.

“Our business plan was that the
Tu-204 would be certificated by
the end of 1992 and that we could
start working on the Rolls-Royce
version soon after. We invested in
the belief that certification was
imminent, but it was not,” says
Mark Jarvis, who heads FRIC in
Moscow. He admits that funding
for the programme has been halt-
ed for at least the past six months
and there is little or no commer-
cial activity on the programme.

The Russian partners have
Iﬂldf ||'|CI'CI|91["|QI‘ '“:Tl"ll}nlﬂus
anpl’l!nts over the lack of fund-
ing and support, which they
believe should have been provided
by FRIC. Tupolev and Aviastar
remain confident that the certifi-
cation of the Bravia aircraft will

Flemings balts funding to sell Westernised version of Tu-204

take place, but remain critical of
FRIC. Aviastar says that the com-
pany does not see “much further
business with Flemings”, but adds
that “...relations between Aviastar
and Rolls-Royce are developing
and improving”.

R-R, which is not an official
consortium partner, also says that
it will stay with the programme.
“We're continuing to support the
flight-test programme and antici-
pate certification this year 1995,”
the company says.

A launch customer has yet to be
found for the Bravia aircraft, despite
a build-up of orders for the Russian
version. The most likely prospects
come from within the Russian air-
line industry, provided it can resolve
present funding difficulties.

There has been speculation that
Aeroflot is considering the Bravia
Tu-204 as an option, but it could
opt to lease Airbus A320s or
Boeing 737s instead. Certification
in the West is anyway likely to
take at least another 18 months.

Mesa places big Dash 8 order...

ESA AIR 1S TO BUY 25
Bombardier de Havilland
Dash 8-200s with 25 options in a
deal which launches the model in
the US market.
The -200 version is tailored for
“hot-and-high” requirements and
will be used by Mesa’s Mountain

West  Airlines division — a
Denver-based United Express
carrier flying throughout the
Rocky Mountain area.

It is powered by two Pratt &
Whitney Canada PW123D tur-
boprops flat-rated to 1,600kW
(2,150hp) at 45°C at sea level. 0

..as Jetstream wins Air Atlantic

RITISH AEROSPACE’S
Jetstream Aircraft division has
sold ten Jetstream 41s to Air
Atlantic — launching its latest
product in Canada.
Jetstream says that the deal is
worth about $70 million and first
delivery is due in March, with four

more following in the second
quarter of the year and five more
in 1997. It adds that the type
replaces Air Atlantic’s Bombardier
de Havilland Dash 8-100s.

Air  Atlantic is  Canadian
Airlines’ code-share partner in

Halifax, Nova Scotia.

NEWS IN BRIEF

M SELECT ADVICE ON ATC

A UK Parliamentary trans-
port select committee report
on air-traffic-control (ATC)
privatisation is recommend-
ing that the Government
publish detailed arguments
as to why it does not favour
the creation of a “profit-

making public-sector com-
pany”, instead of outright
privatisation. It also recom-
mends that, if the plan pro-
ceeds, the Civil Aviation

Authority’s safety-regulation
group should be transferred
to a separate body.

Gas leak led

HE LOSS OF the "Telstar
402 communications satellite
after launch aboard an Ariane 4 on
8 September, 1994, was caused by
an explosion, Martin Marietta
Astro Space has confirmed (Flight
International, 11-17 January).
Although the official accident
report had not been released as
Flight International went to press,
the company admitted that the
explosion “...occurred in the space-
craft- pFUplllblUl‘l system and was
aused when leaking hot gases from
the firing of a pyrovalve reacted
with hydrazine in the valve”,
Nathan Lindsay, vice-president

to Telstar 4

of mission success and product
assurance at Martin  Marietta
Astro Space says: “We're confi-
dent we've identified the root
cause of the failure.”

Over 50 realistic test firings of
the pyrovalves have confirmed that
excessive “blow-by” of combustion
products is produced occasionally
and will react with hydrazine.

“That explosion will rupture
the fuel line,” the company says,
adding that the failure scenario
matches conditions reconstructed
from telemerry.

Two immediate recommenda-
tions have been made. The first is

2 explosion

to assure that a vacuum instead of
hydrazine is present on the down-
stream side of the valve. Tests
show that this will prevent an
explrjsion if there is excessive
blow-hy.

The second recommendation is
to change the pyrovalve to limit
blow-up in the fraction of a sec-
ond after the valve is fired.

“We are prepared to implement
these recommendations and move
forward with an aggressive plan
for delivering spacecraft to our
Series 7000 customers,” says
Russell McFall, vice-president of
commercial programmes. a
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Herman DE WuLr/BRUSSELS

ELGIUM'S helicopter cor-

ruption scandal has claimed
more victims. Three leading fig-
ures in the country’s Socialist
party have been arrested and
NATO Secretary-General Willy
Claes and European Com-
missioner Karel van Miert have
become involved in investigations
into the 1988 deal between the
Belgian Government and Italian
helicopter maker Agusta to equip
the army with A.109s

The arrests followed a search of
the headquarters of the Belgian
Socialist party in Brussels on 17
February. Three leading figures of
the Flemish wing of the party
have been arrested for allegedly
illegally receiving BFr51 million
($1.6 million) in connection with
the deal. The scandal has widened
to become one of the most serious
in European aviation history.

Arrested were Etienne Mangé,
Belgium’s postmaster-general and
treasurer of the Socialist party;
Luc Wallyn, a European bureau-
crat who was secretary-general of
the Flemish Socialist party 1988;
and Alphonse Puelincks, a leading
Brussels lawver connected with
the party. Also held was Georges
Cywie, a businessman and former
Agusta lobbyist in  Belgium.
Cywie had also been arrested in
1994 during an earlier stage of the
investigation.

Three former Belgian socialist
ministers were compelled  to
resign in 1994 over their alleged
part in the affair after their parlia-
mentary immunity had been lift-
ed. Of the three, only transport
minister Guy Coeme, who was
the defence minister in 1988, faces
trial charged with corruption.

The most important move so
far is the Belgian justice depart-
ments announcement that it
wants to interview Claes, who was
minister for the economy at the
time of the deal, and Van Miert,
who was president of the Flemish
socialist party around the time of
the signing of the helicopter deal.

Claes initially denied any knowl-
edge of the affair. He later admitted
that he had heard of the alleged
Agusta bribe, but told the party
official involved that he did not

The root cause of the problem, the Agusta A.109

profit from an arms deal. The
Belgian Supreme Court is prepar-
ing an official request to NATO to
lift its secrerary-general’s diplomar-
ic immunity to interrogate him.

In addition, procedures are also
under way to lift the parliamen-
tary immunity of Belgium’s minis-

Fan Miert: did they tell the president?

ter of foreign affairs, Frank
Vandenboucke, and the Flemish
socialist party president, Senator
Louis Tobback.

Van Miert returned from holiday
on the 18 February to say that he
had nothing o do with the heli-
copter deal because he was no
longer party president at the time.
He publicly demanded that his
home and EC office be searched —
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Belgian investigators complied, after
it had been verified that this could be
done without hreaking his diplo-
matic immunity as an EC official.

Van Miert had taken up his
responsibility with the EC at the
ume of the helicopter contract
and had left the party presidency
to Vandenboucke, who at first
denied having heard of the alleged
Agusta illegal payment. Party
treasurer Mang¢ insists that he
informed top party officials.

The arrests result from investi-
gations following the 18 July,
1991 murder of former Belgian
minister André Cools in Liege.
T'he investigation led to the dis-
covery of a corruption scandal and
of illegal financial transactions by
the local branch of the Walloon
socialist party.

With the aid of the Italian jus-

tice department, Agusta chief

executive Roberto D'Alessandro
was interviewed and the heli-
copter company’s offices searched.
The search uncovered documents
apparently showing how much
had bheen paid, and to whom, to
ensure the signing of a BFr8 bil-
lon ($255 million) contract for
the sale of 46 A.109 helicoprers
for the Belgian army.

The Tralian documents stated
that a 0.25% commission had
been legally paid to business man
Georges Cywie for his services as
a lobbyist. The document also
revealed the payment of a further

HEADLINES

0.50% which has never been
found. It is believed that the mur-
der of Cools might he connected
to this money.

According to Mauro
Giallombardo, former secretary
to Bettino Craxi, president of the
Italian Paruta Socialista Iraliana
(PSI), BFr15 million had been
paid to Cools, but the money did
not reach its  destunadon.
Giallombardo was in Brussels in
the spring of 1989 and had con-
tacts with André Spitaels (then
president of the socialist party)
and Claes (then minister of eco-
nomics affairs).

The Agusta search revealed a
document dated 10 November,
1988 — one month before the
signing of the helicopter deal —
stating that BIr51 million would
be paid to a Swiss company known
as Kamac if the deal with the
Belgian Government pmgrcsscd.
Kamac’s shareholders rurned ourt
to be Mohammed Bashi, a Syrian
businessman, and Wallyn and
Puelinckx.

The two men admitted receiv-
ing the money and said that the
funds were intended for the finan-
cially hard-hit socialist party trea-
sury. It has been established that
the money was paid to Kamac.

Claes and Vandenboucke, while
admitting they vaguely remember
Mangé had mentioned the deal,
claim that he acted on his own
initiative. ]

Belgian scandal embroils NATO chief
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US airlines face FDR upgrade

Northwest is to
spread out its
Boeing deliveries

ORTHWEST  will rtake

delivery of 15 Boeing 757s
earlier than scheduled, but will
delay 25 more and possibly defer
delivery of four 747-400s under
an agreement with Boeing.

Under the pact, ’\anth“est,
which now operates 33 757-200s,
will take delivery of the 15 addidon-
al 757s this year and in 1996, with
the first arriving in October. They
had been scheduled for shipment to
Northwest in 1997 and 1998.

The next 25 757s, which were
due to arrive between 1998 and
2000, will be delayed untl 2003-5.
The four 747-400s are on sched-
ule for delivery in 1997 and 1998,
but they may be deferred at
Northwest's option.

Northwest agreed to accelerate
757 deliveries to “...smooth out

and better time our schedule of

new-aircraft deliveries”. Boeing’s
Richard Albrecht says that the
deal is good for both parties —
Northwest achieves more flexibil-
ity and Boeing builds and delivers
15 aircraft sooner.

Northwest has obtained financ-
ing for the 15 757s. The 757 defer-
ral and possible 747 deferral would
save about $2.4 billion in capital
expenditures otherwise scheduled
for 1995-9. The move saves the US
carrier almost $400 million in self-
financed capital expenditures.

Early delivery of the 15 757s
will allow the US carrier to retre
Stage 2 Boeing 727s sooner.
Northwest, meanwhile, says that
it has converted options to pur-
chase 40 JT8D hushkit shipsets
made by ABS.

The move brings to 80 the
number of McDonnell Douglas
DC-9-30s it plans to hushkitJ

NEWS IN BRIEF

B TRANSAVIA 737 ORDER
Dutch independent carrier
Transavia Airlines is about
to place an order for
Boeing’s new 737-700/800
family, The airline now
operates four 737-200s and
eight 737-300s, alongside
three Boeing 757s.

Guy Norris/LOS ANGELES

S AIRLINES will be ordered
to undertake major upgrades
of flight-data recorders (FDRs) on
more than 4,000 aircraft by the
end of 1997 if the Federal
Aviation Administration mandates
a new recommendation from the
National Transportation Safety
Board (N'TSB).
Upgrades on 739 of the US-
registered Boeing 737s will have
to be completed by December,
with a further 3,588 aircraft in the
US airline fleet having to be
worked on by January 1998.

The NTSB says that present
FDRs are “inadequate”, and wants
the minimum number of recorded
data channels increased from six to
caver 24 specific parameters.
New-built aircraft would also have
to meet improved FDR criteria,
which the N'TSB says will vary
according to the aircraft type and

number of engines, but would
cover “over 100 parameters”.

Boeing 737s receive special
treatment  in  the document
because the NTSB blames FDR
inadequacy for the mystery still
surrounding the 1991 United
Airlines 737-200 catastrophe at
Colorado Springs, and thc diffi-
culty in finding a solution to the
similar 1994 USAir 737-300
Pittsburgh crash.

Modern FDRs, points out the
NTSB, are useable not just for
crash investigation, but for fleet
health and incident monitoring,
suggesting that data on 737 fleet
in-service control  behaviour
might provide clues which will
help the Colorado Springs and
Pittsburgh investigators.

The NTSB notes that 187
Boeing 737 flight-control inci-
dents have been recorded between
1970 and 1994, 35 of them hap-
pening between 1990 and [1994.

As a result, the N'TSB recom-
mends that 737s with old FDRs
should, by the end of this vear,
have the following parameters
added to their existing recorder
capability: lateral aceeleration;
and flight-control inputs and con-
trol-surface-position inputs for
pitch, roll and yaw.

By 1 January, 1998, the NTSB
recommendation says, Boeing
727s, Lockheed TriStars and all
airliner types still in production
should be fitted with FDRs with
the capability of recording at least
24 specified parameters, which
include the basic performance,
control, aireraft attitude and
engine parameters, plus other
considerations such as autopilot
engagement status, thrust-revers-
er position and angle of attack.

The FAA says that it “._fully
supports the desire” to provide
data which would help reveal *mi—
dent causes.

ERA claims charges were fatal for Euro Dlrect

HE EUROPEAN Regional

Airlines Association (ERA) is
holding up the demise of UK
regional Euro Direct as an exam-
ple of how airport charges are
threatening smaller carriers.

Euro Direct was to have ceased
operations by 26 February in a
controlled fashion — promising
to pay staff and creditors in full.

Chairman Neil Hansford, who
arrived with a successful track
record at TNT and British World
Airways, says: “Even when you get

it right with superb employees,
the Furopean cost-burden does
not allow a reasonable return on
funds invested.”

Hansford claims soaring han-
dling fees at European airports
were heavily responsible for Euro
Direct’s closure. A European
Commission probe into airport-
handling competition continues.

ERA says: “More and more
major airports are moving from
weight-related charges — which
take into account seat-count and

Euro Direct handed back its ATPs in January
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passengers carried — toward peak
charges which have increased casts
disproportionately for smaller air-
craft. There have also been gener-
al percentage increases and, at
certain airports, we've seen hikes
of up to 50% in the last five vears.

“Ir adds up to over 50% of costs
which are almost beyond control
and being dictated by other people.”
The Bournemouth-based carrier
had run Briush Aerospace ATP and
J31 wrboprops, but returned its
ATPs in January. (W]

ROAEE SHaw
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Lufthansa decides on A319
as successor to 737-200

ANDRZEJ JEZIORSKI/MUNICH

LUF’[‘I-L\NS:\ IS o order 20
Airbus A319 short- to medi-
um-range airliners to replace its
remaining Boeing 737-200s,

The airline says that it chose
the latest and smallest product of
the Airbus stable on “grounds of
fleet policy and economices”, The
decision still requires the approval
of the company’s supervisory
board in late March.

The airline has chosen CFM
[nternational’s CFM56-5A turbo-
fan to power the aircraft, in pref-
erence to International Aero
Engines' V-2500. Lufthansa
already has both engines in its
fleet, and airline sources say that
price was the key factor.

The aircraft will be configured
to carry 126 passengers and be
introduced into service between
mid-1996 and late 1998, replacing
the last 20 of Lufthansa’s 737-

200s, which will be put up for sale.

Ten -200s were sold to Indonesia
in 1994 and Lufthansa says that
“definite interest” has recently
arisen in the remaining 20 from an
unspecified potential buyer.

The A319, like its larger stable-
mate the A321, will be assembled
at  Daimler-Benz ~ Aerospace
Airbus’ (DAA) Hamburg site.
Assembly of the first aircraft is to
begin on 23 March, with the first
flight due in September, a

South Africa drives J41 boost

ETSTREAM AIRCRAFT IS

working on a fresh round of
improvements for its J41, aimed at
increasing hat and high perfor-
mance for airfields in countries
with developing infrastructures.

From 1996 the aircraft will be
offered with a 2.2% increase in
engine power, revised stall speeds
and the introduction of a 9° land-
ing-flap setting. The aim is to
bring significant improvements in
landing and take-off weight.

Marketing  director ~ Nick

Godwin says that competition for
the South African regional SA
Airlink order helped to focus
Jetstream on the enhancements,
eventually winning the deal for
nine J41s in December. The flap-
setting and  stall-speed im-
provements are being flown on a
test aircraft in South Africa.

A water |T|Et]'|:'|n(]| S_\:'S'[Cn‘l ﬂnd
35° landing flap setting will also be
offered as oprional extras to
improve J41 performance in
extreme hot and high conditions,d

THE ICY RELATIONS BETWEEN Airbus and Boeing
thawed a little recently when the Boeing 777 and Airbus A340
came face-to-face for the first time at Fairbanks Airport in
Alaska. The Pratt & Whitney PW4084-powered 777, in United
Airlines colours, was undergoing cold-soak and cold-weather
flight-testing, while its European rival was seeking a -35°C
overnight cold soak required for Canadian certification of the
type, before deliveries can start to Air Canada later this year.
Airport staff say that after an initial freeze-off, both sides
checked out each other’s hardware. Each manufacturer went
home happy as the mercury dipped to -44°C during their visit.
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Marshall wins
second order

for TriStar
freighter work

ARSHALL AEROSPACE

of the UK is to convert
three Lockheed 1.-1011-200
TriStars to freighters for Inter-
national Air Leases (IAL), and
the company has also negotiated
additional options.

The deal is the second major
TriStar freight-conversion con-
tract for Marshall, which again
bear rival Lockheed Aeronautical
Services (LLAS) for the work.

It expects to receive its US
Federal Aviation Administration
supplementary type certificate for
the converted aircraftin June.

The first IAL aircraft is due
for delivery in November and
the second and third in February
1996. TAL bought four of Gulf
Air's eight TriStars, but Marshall
is not revealing the number of
options it placed, beyond noting
that they run through to the end
of 1997.

LAS is still seeking a launch
customer for its own TriStar 2000
freight-conversion  programme

Marshall’s first customer was
American International Airlines
formerly called Connie
Kalitta — which ordered the
conversion of four ex-British
Airways aircraft and then con-
firmed four options. a

Rer Lingus close
to finalising deal
to lease three
BAe 146-300s

KEvin O'TooLe/LONDON

ER LINGUS IS close to

completing a deal to lease
three British Aerospace 146-300
regional-jets to allow it to com-
pete on routes between Ireland
and UK regional airports.

The aircraft are being made
ready for leasing by BAe's Assett
Management Organisation,
although Aer Lingus declines to
comment on the matter.

The three aircraft would
replace turboprops on services
between Dublin and UK regional
airports  serving Birmingham,
Glasgow and Manchester,

Aer Lingus has been forced to
cansider upgrading to the 146
because its competitors are using
jet-powered aircraft — particular-
ly Ryanair, which is equipped with
Boeing 737-200s .

Although the total passenger
traffic on the routes has virtually
doubled because of the growing
competition, Aer Lingus is keen
to maintain its markert share,

The airline reports that 5,000
passengers a month are flying on
the services.

A key part of its recovery strate-
gy is the feeding of UK provincial
traffic on to its revamped transat-
[antic services, flown direct from
Dublin with Airbus A330s.

Aer Lingus has been reluctant
to confirm its regional-jet plans,
partly because of concerns over
the European Commission’s (EC)
reaction.

The EC placed capacity con-
straints on Aer Lingus as one of
the conditions for approving an
injection of state-aid from the
Irish Government in 1994,

Technically, the new regional-
jets will replace rather than
increase capacity, but Aer Lingus
remains cautious.

In 1992, the airline was fined
for refusing to interline with UK
carrier British Midland, and in
early 1994 it was the subject of a
swoop by EC investigators after
allegations of uncompetitive
pricing had been made. a




DESTINATIONS

B MALAYSIA AIRLINES
Malaysia Airlines will com-
mence weekly flights from
Kuala Lumpur to the
Australian town of Cairns, via
Darwin, on April 3. The oper-
ation is likely to be the first
scheduled service to Australia
using Airbus A330s.

M USAIR

USAir has introduced a daily
non-stop service between
Pittsburgh and Mexico City.
USAir is the only carrier
serving Mexico City non-
stop from Pittsburgh. It will
also provide a daily non-stop
service to Frankfurt from
Boston and Philadelphia,
beginning on 11 June.

H AIR MALTA

Air Malta is launching a
weekly service to Cop-
enhagen following the suc-
cess of its Stockholm and
Oslo routes begun in 1994.

H GB AIRWAYS

GB Airways, now a British
Airways franchise carrier, is
adding four-a-week services
to the Spanish destinations
of Valencia and Murcia in
the northern summer.

M AIR FRANCE

Air France’s summer pro-
gramme includes the drop-
ping of Windhoek, Bahrain,
Doha, Khartoum, Lima,
Recife, Quito, Auckland,
Colombo, Karachi, Glasgow,
and Bari, Italy. Capacity is
being  introduced  or
increased on many routes,
including those to South
Africa, west Africa, the
Middle East, Japan, Hong
Kong, Bangkok, Singapore,
Beijing, Seoul, Ho Chi Minh
City, Taipei and Manila. In
the Americas, services to Los
Angeles, Mexico City,
Buenos Aries, Sao Paulo and
Rio de Janeiro are being
increased. In Europe there
are similar boosts on routes
to Barcelona, Berlin, Rome,
Stockholm, and Venice.
Provincial French interna-
tional services are also

10

stepped up.
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Vietnam Airlines plans to lease an A340, but needs nine 150-seat craft, too

Vietnam Airlines to
lease Region A340

ETNAM AIRLINES is
negotiating to lease an

Airbus A340 from Region Air of
Singapore, in addition to its more
immediate requirement for up to
nine replacement 150-seat aircraft
for its wet-leased Airbus A320s.

Region Air is understood to
have already ordered one A340
and is considering the purchase
of a second widebody, in antici-
pation of leasing the aircraft to
Vietnam Airlines.

The latter airline says that it has
a requirement for between four
and five long-range widebody air-
craft from 1996 onwards, but is
short of funding. In addition to
the A340, Vietnam Airlines has

| also been considering the Boeing

747 and McDonnell Douglas
(MDC) MD-11 (Flight
International, 22-28 February).

MDC  chairman John Me-
Donnell, meanwhile, has offered
Viemam 100% financing on any

aircraft it purchases from the com-
pany. The proposal was reportedly
made during a meeting between
McDonnell and Vietnamese pre-
mier Vo Van Kiet on 17 February.

The MDC MD-80/90 1s
offered against the A320 and
Boeing 737 as a replacement for
Vietnam Airlines’s seven wet-
leased A320s, due to be returned
to owner Air France. The carrier
wants to chuire Llp Lo IliHL‘ air"
craft on a lease-purchase basis.

Vietnam Airlines is understood
to favour Region Air's offer of
additional A320s, powered by
International  Aero  Engines
V2500 turbofans. Other compet-
ing leasing companies include
International Lease Finance and
General Electric Capital,

The carrier would like one or
two more Boeing 767s. It already
operates three 7675, two of which
are leased from Ansett (AWAS) .m(l
one from Region Air.

MAS seeks long-range aircraft

MA].AYSTA AIRLINES
(MAS) has asked for pro-

posals from manufacturers for up
to six new long-range passenger
aircraft to replace its McDonnell
Douglas (MDC) DC-10-30 on
thin international routes.

Under consideration for the
deal are the Airbus A340, Boeing
777 and MDC MD-11. The air-
line is understood to want the first
aireraft to enter service in 1996,

MAS, in the meantime, has
taken delivery of its first Pratt &

Whitney PW4168 rturbofan-
powered A330 twinjet, six
months after the aircraft was due
to enter service. Deliveries were
initially held up by a delamina-
tion problem with the aircraft’s
thruster-reverser cowling and
the loss of a test aircraft. Four
had already been completed and
were parked in Toulouse.

The airline will take delivery of
five A330s by the end of March.
Five more are due to enter service
by the end of 1995, Q

Bidders line up
for $300 million
UK ATC centre

Kieran DaLy/MAASTRICHT

UGHES AIRCRAFT has

become the first company to
detail its planned consortium to
bid to develop and build the UK’s
proposed Scottish Air Traffic
Conrtrol Centre.

The UK Civil Aviation
Authority’s Natonal Air ‘Traffic
Services (NATS) is expected to
release a request for proposals to
address the $300 million require-
ment in the second half of this year.

It hopes to award a contract by
the end of the year, although the
potential bidders express scepti-
cism over that timetable — one
suggesting that a mid-1996 award
is more likely.

The deal, one of the biggest air-
traffic-control (ATC) prizes on
offer, is controversial in the UK as
it was to have been funded by
industry under the Government's
NATS-privatsation plan.

NATS has conceded reluctanty
that, after the delay of the privatisa-
tion, it will have to use the
Governments  Private  Finance
Initative (PFI) mechanism, under
which it will lease the centre from
the private sector. Senior CAA offi-
cials are determined to stave off fur-
ther use of PFls, however, while
welcoming the privatisation plan,

The chosen technique means
that the bidders are likely to form
relationships with merchant banks
to arrange finance, and will need
CONSTruction partners.

At the ATC ‘95 exhibition in
Maastricht, on 21-23 February,
Hughes Europe manager of ATC
business development Tom Harvey
revealed that Hughes' team
includes Hambros Bank, alongside
AT'C-requirements-expert Praxis,
ATC-provider Serco-IAL  and
Laing Constructon.

Others interested include Loral,
Thomson-CSF  and  Trafalgar
House of the UK. Raytheon is not
bidding, believing, it is understood,
that Loral, owner of the former
IBM Federal Systems Group, will
be difficult to beat. IBM developed
the New En-route Centre for
NATS and has been a major suppli-
erat London’s Drayton Centre. U
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UK prepares to impose TCAS I

Davip LEarmounT/LONDON

HE UK IS TO BE the first
European country to demand
the use of traffic-alert and colli-
sion-avoidance systems
(TCAS) in its own airspace. The
UK Civil Aviation Authority says
that it expects to give the go-
ahead “within a matter of weeks”.
The CAA says “Our research
and operational studies show that
TCAS 1T does provide a useful
safety net against mid-air colli-
sions. Under perfect conditions,
TCAS II collision-avoidance logic
can reduce the risk of collision by
about eight times.”
TCAS 11 is the version which
provides the pilot with a “resolu-

[action to take], as well as a rela-
tive traffic pmmnn/vecmr display.

An implementation date for
UK TCAS is expected to be set at
the same time as the go-ahead
decision - making it the first
Eurocontrol and European Civil
Aviation Conference (ECAC)
country to follow the US lead.

A Eurocontrol task force will
report on the issue of general air-
borne collision-avoidance systems
(ACAS), not necessarily TCAS,
later this year. Its chairman,
Richard Jenyns, says that early
indications are that use of ACAS
would improve safety.

Officially, the CAA says thar,
given the continuing work to
improve the system, it hopes that

IT_implementation policy for
ECAC airspace.

The CAA study is continuing in
conjunction with the UK Defence
Research Agency, which has a
BAC One-Eleven flying laborato-
ry fitted with an AlliedSignal
CAS-81 TCAS TI. The CAA says
that the intention is to work with
the US Federal Aviation
Administration and the avionics
manufacturers to upgrade the US-
mandated 604A software-stan-
dard TCAS II to a new level,
known as version 7, by late 1997.

The improvements towards
version 7, says AlliedSignal senior
programme manager (TCAS)
Tom Mullinix, will include:

B introduction of a horizontal

flict-alert warnings — the CAA
says that, parnullarl\ with fast-
moving aireraft such as military
types, the RA can be triggered
with traffic Snm (9km) distanr,
and even with traffic diverging;
B improvement to interference-
limiting algorithms;

M software logic extension to
enable TCAS to cope with the sit-
uation where a pilot carries out
evasive action contrary to the RA
(it cannot now cope with this);
B improvement to multple-air-
craft logic;

B real-time RA downlink to air-
traffic controllers, to pre-empt
possible confusion over potential-
ly conflicting advice from the
ATC display short-term conflict-

tion advisory” [RA] instruction Eurocontrol will sanctiona TCAS  miss-distance filter to reduce con-  alertsystem. a
China forces MAINTENANCE

e g 1.___ﬂ_,r-'"-“*.-‘&" i .

Mesa Air now operates 78 Beech 1900D airliners

Beech hoosts 1900D production

AYTHEON AIRCRAFT is

to increase production of

Beech 1900D 19-seater airliners
in 1995 to meet a surge in orders.

The company is expected to
raise its annual output to around
535 aircraft this year, compared to
50 in 1994 and 45 the previous
year. Raytheon declines to be spe-
cific about production numbers,
saying only that the planned rise
“...is in that order of magnitude.”

The decision follows a spate of
87 orders in 1994, including a
massive repeat order for 40 from
US regional Mesa Airlines, which
now operates 78 of the type.

The 1900D was developed
from the Beech 1900 airliner, of
which about 240 are now in ser-
vice. Almost 130 1900Ds have
been delivered and the order
backlog is now thought to be just
over 100. -

JAL and Thai consider expanding ties

APAN AIRLINES (JAL) and

Thai Airways International are
considering  expanding their
recently concluded co- operation
agreement into a wider strategic
tie-up covering Asia and the
Indian subcontinent,

The two airlines have agreed to
increase joint flights from Bangkok
to Nagova and Fukuoka, introduce

new joint services to Kansai Airport
and develop co-operative market-
ing and business plans. These initia-
tives will begin in November.

JAL and Thai may extend this to
include code-sharing and the joint
use of Bangkok as a regional hub.
Co-operation will also encompass
passenger and cargo handling,
catering and maintenance. a
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Israel to freeze
Taiwan project

RESSURE FROM CHINA

has led to Israel freezing talks
about the establishment of a joint
maintenance centre with Tai-
wanese industrial interests.

The talks, which started in
1993, had advanced to the point
where lsrael Aircraft Industries
(IAI) had signed a memorandum
of understanding with a group of
‘Taiwanese companies, headed by
the Kwang Hwa holding company.

Under the plan, TAT was to sup-
ply know-how for a $160 million
centre about to be built to main-
tain civil aireraft and various mili-
tary aircraft operated by the
Taiwanese air force.

The Chinese Government,
which opposes any type of military
assistance to Taiwan, reacted when
the talks reached an advanced stage
in late 1994 and asked the Isracli
Government to instruct IAl to
freeze further negotiations.

Israel, which has been heavily
involved in the supply of military
equipment to China, opted
against harming its relations with
Beijing and has instructed IAI not
to conclude the deal.

IAT says that the talks have not
resulted so far in a contract and
that “negotiations continue”.

B FINNAIR MAINTENANCE

In the production of our
Airliner Maintenance
Directory (15-21 February),
the country header for
Finland and the entry for
Finnair were unfortunately
omitted.

The details for Finnair are as
follows:

FINNAIR, Helsinki-Vantaa
Airport, 01530 Vantaa. Tel:
+358 (0) 818 81; fax: +358 (0)
818 6900; telex: 121548.
Airframe engineers: 100+,
Engine engineers: 100+,
Avionics engineers: 100+,
Speciality: !
airframes/engines.
Approvals: CAA, FAA, JAR.
Principal makes serviced:
MDC DC-10-30, MD-11,
DC-9, MD-80, Saab 340,
ATR 42, 72.

Widebody space: 8.
Narrowbody space: 33.
Commuter space: 9.
Checks: B, C, D and modifi-
cations.

Large fans serviced: CF6.
Small fans serviced: JT8D.
Turboprops serviced: PW100.
The details for Euravia
Engineering & Supply and
European Aviation Mainte-
nance on page 62 of the sur-
vey were transposed.
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NEWS IN BRIEF
W RAFAEL FLIES ‘POPEVE PLUS'

Israeli missile developer
Rafael is understood to have
test flown a turbofan-pow-
ered version of its Popeye
stand-off missile. The com-
pany is looking at several
engine manufacturers, in-
cluding Williams-Rolls and

Turboméca, to provide the
powerplant for an extend-
ed-range variant of the
weapon.

B SOLID RAMJET TEST

A French research and
industry group has succeed-
ed in flying what it claims is
the first solid-fuelled ramjet
to be tested in Europe. The
“Rustique” missile (so called
because it promises much
lower purchase cost than
current liquid-fuelled ram-
jets) was flown at the Centre
d’Essais des Landes. The
programme is led by French
research institute Onera,
and by Matra, with input
from Aerospatiale, Celerg
and SNPE. The effort is
aimed at developing a short-
to-medium-range ground-
to-air missile, or a highly
manoeuvrable air-to-ground
missile. Maximum speed is
about Mach 3.5.

Al offers Phalcon
technology to China

SRAEL AIRCRAFT INDUS-

TRIES (IAI) is offering China
airborne-carly-warning (AEW)
technology based on its Phalcon
AEW aircraft to meet a Chinese
air force requirement.

The Chinese have an outstand-
ing AEW requirement, with sev-
eral companies pursuing the
business. GEC-Marconi Avionics
is believed to have supplied its
—\ra‘us N)’blﬂln I)ﬂ‘;cd on |f5
abortive AEW Nimrod pro-
gramme, while Russia is offering
the A-350 Mainstay.

The TAI Phalcon offer is in
keeping with the defence ries
between the two countries, China
is using the defunct Israeli air
force Lavi programme as the basis
for its next-generation fighter.

‘ Westland basn’t given up on Canada

Westland woos Canada on EH101

Jiv BagnaLL/OTTAWA

:STLAND isagain attempt-

ing to persuade Canada to
purchase the EH Industries EH101
as the helicopter programme is
believed to be about to receive a
considerable fillip with a UK
Ministry of Defence order for
around 25 aircraft.

A procurement to meet the
Roval Air Force’s long-standing
utility-helicopter requirement is
expected to be announced on 2
March. The bulk of the order will
be for the EH101, with up to an
additional ten Boeing CH-47
Chinooks also being acquired.

Westland and Agusta, which
form EH Industries, will push the
EH101 to meet Canadian search
and rescue (SAR) and anti-subma-
rine warfare helicopter require-
ments.  Funding  for  both

requirements was due to be deter-
mined on 27 February with the
release of the Canadian Govern-
ment budget.

The Canadian Defence Depart-
ment has a requirement for 35
ASW helicopters, with a further 15
required for SAR. Westland and
Agusta would offer the EH101,
dubbed the Cormorant AW320,
for both roles.

An initial contract for both
requirements collapsed in late
1993. The then-recently elected
Liberal Government threw out
the EH101 on the grounds that it
was to expensive.

The companies now say that
they can supply 435-50 Cormo-
rants at C$202.5 billion ($144 bil-
lion), roughly half the cost of the
original programme,

Philip Burton, a Westland direc-
tor and executive in charge of over-

seas sales, says: “The sunk costs, the
non-recurring costs, have already
been paid by the British and Tralian
Governments. Now Canada does-
n't have to pay for them.”

Westland and Agusta are now
proposing what is essentially an
off-the-shelf aircraft.

A Government decision has et
to be taken over whether it wants
to own or lease its SAR fleet, In
covering this option, Westland
and Agusta are understood to be
discussing the potential sale of the
SAR helicopters to Canadian
Helicopters, which would then
lease the KH101s to the military.

The two companies are still
engaged in negotiations with the
Canadian Government over the
cancellation cost of the first order.
Burton says that the claim will not
be dropped simply because the
EH101 is being re-offered.

N AN ALMOST unprecedent-

Defence (MoD) may force missile
manufacturer Shorts to compete
for follow-on orders of its much-
delayed Starstreak  very-short-
range air-defence system.
Belfast-based Shorts is now

deliveries to the MoD), with the
programme running almost five
years late. Technical problems
with the missile and its carriage

ed move, the UK Ministry of

completing the first tranche of

vehicle have led o the delays.

The MoD says that it has not
ruled out any options, with a com-
petition for production of two fur-
ther batches of Starstreak a
distinet possibility. Build-to-print
has been a feature of US mussile
contests for many years.

Shorts admits that it is in discus-
sions with the MoD over future
production contracts. It would
strongly object to the MoID holding
a competition for the programme.

UK may force Starstreak competition

The last time the MoD
attempted to put part of a pro-
gramme to competition was on
the Royal Air Force's Panavia
Tornado GR.I/GR.4  mid-life
upgrade. Although it awarded the
initial contract to British Aero-
space, it wanted to hold a compe-
tition for upgrading later batches
of aircraft. The resulting wrangle
hetween BAe and the MoD even-
tually led the Ministry to abandon
plans for a competition. J
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Multi-national bid

Ramon Lorez /WASHINGTON DC

HE USA HAS finally

dumped its  CorpsSAM
medium-range air-defence system
in favour of an international pro-
gramme to replace the Raytheon
Patriot air-defence missile.

The USA, Germany, France
and Italy have agreed in principle
to jointly develop and produce a
next-generation  medium-range
air-defence weapon.

The four NATO members
signed a letter of intent to co-
operate on the research and devel-
opment of a mobile surface-to-air
missile able to neutralise tactical
ballistic missiles, stealthy cruise
missiles and advanced bombers.

The move spells the end for the
troubled CorpsSAM profect in

NEWS IN BRIEF

B HERON HIGH FLIER

The Heron long-endurance
unmanned air vehicle (UAV)
developed by Israel Aircraft
Industries (IATI) reached an
altitude of 32,000ft (9,750m)
during a test flight on 20
February. The Heron is
8.5m long and has a wing
span of 16.6m. The eventual
maximum altitude of the
UAY will be 35,000ft, with a
maximum take-off weight of

1,100kg.

B SECOND C-17 SQUADRON
The first McDonnell
Douglas C-17 transport has
been delivered to Charl-
eston AFB, South Carolina,
for the formation of the sec-
ond operational C-17
squadron. The 14th Sqn of
the 437th Airlift Wing is
switching to the C-17 from
the Lockheed C-141. It will
be operated alongside C-17s
of the 17th Airlift Sqn from
the same Airlift Wing, which
was declared operational for
global operations on 17
January.

scuppers GorpsSAM

which US firms were competing
to provide the Pentagon with the
Patriot replacement.

Details of weapons develop-
ment will be laid out in an inter-
governmental memorandum of
understanding to be signed in
October. The MoU will specify
each country’s financial commit-
ment ‘.-ll'ld pr()gr:lmllll.' lllnn:lgl:—
ment issues.

The total cost of the Medium
Extended Air Defence System
(MEADS) is unknown, but
Pentagon  officials  say  that
research and development will
cost at least 52 billion. The deal
calls for a programme cost and
workshare of about 50% for the
USA, 20% each for France and
Germany and 10% for Italy.

John Deutch, the Pentagon’s |

deputy defence chief, says: “This
is an important capability for an
uncertain world in which prolifer-
ation is taking place..I regard
MEADS as a model of the kind of
co-operation that is required in
the post-Cold War world, where
we still face dangerous threats, but
our budgets are reduced.”

The first research and develop-
ment phase, project definition and
validation (PD&V), will be con-
ducted by two competing
US/European industrial teams.
One team will be selected to finish
research and development and
build the air-defence weapon.

The Pentagon will issue a
request for proposals (RFP) for
the MEADS later this month.
US competitors will be selected
in October, and international
teaming is to be completed with-
in ayear.

The PD&V would run from
1996 to 1998, and the MEADS
winner would be selected in early
1999, Initial fielding of the
MEADS is scheduled for 2005,

The CorpsSAM competitors
are expected to bid on the
MEADS. They include Hughes
Aircraft, Lockheed, Loral, Martin
Marietta and Raytheon. European
firms expected w bid include
Aerospatiale,  Alenia, DASA,
Thomson-CSF and Siemens.
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Thais seek funding for fighters |

. THAI AIR

force is pushing

for funding in the next

defence budget for an

additional 18-20 fighter

aircraft to equip its

third frontline
squadron.

The air force has
been receiving informal
preliminary  briefings
from competing manu-
facturers and is expect-
ed to make  an official
request for more
information shortly.

Aircraft on offer are
the Dassault Mirage
2000-3, Lockheed’s F-
16C/D, the Mec-
Donnell Douglas
(MDC) F-18C/D and
Mikoyan MiG-29.

McDonnell Douglas is pushing F-18s to Thais

DEFENCE

k3

The F-16C/D s
considered by many to be the air
torce’s most likely choice.
Thailand already operates 18
early-built Block 15 F-16A/Bs and
will begin raking delivery of a sec-
ond squadron of 18 fighters
in October.

MDC is also keen to secure
another F-18 sale in Asia, having
already sold eight aireraft to
Malaysia and, more recently, lost
a deal to Lockheed, with its F-
16C/D, in Singapore.

The company is understood to
have lowered its unit price to
under $25 million to compete

more effectively against the F-16.

Bangkok-based defence
sources, however, are sceptical
about whether the air force will
receive approval for more fighters
before the start of the 1996 finan-
cial year on I October. The bud-
get is due to go before the Thai
cabinet in April.

Observers suggest that the
Government will want the air
force to fully absorb its second F-
16 squadron before funding a fur-
ther purchase, with the 1997
budget considered politically
more acceptable. Qa

Russian An-124 offer fuels FLA fears

RUSSIAN OFFER to supply

Antonov An-124 heavy-lift
aircraft as settlement for the
countrv’s debrt to Germany is rais-
ing fears that the Federal finance
ministry could use it to under-
mine procurement funding of the
Future Large Aircraft (FLA).

According to the German
defence ministry, the offer is to
be examined by an inter-ministe-
rial expert group under the
supervision of the Federal
finance ministry.

Russia is reportedly offering
between four and eight of the
heavy transports as payment of its
German foreign-trade deficit.

Sources in Bonn fear, however,
that the finance ministry could use
the offer as an argument to hold

up funds for the purchase of the
German air force’s FLAs. These
are intended to replace ageing
Transall C-160s in 2010, despite
the different roles of the two types.

There are further fears that the
idea may have the backing of
German chancellor Helmur Kohl,
because he wants to establish clos-
er industrial ries with Russia.

The Bonn defence ministry is
expected to scorn the Russian
offer, partly to protect the FLA,
and partly because of reported
user dissatisfaction with the An-
124’ four ZMKB Progress D-
18T rurbofans.

One defence ministry source
says that Germany needs the
Antonov “...just as urgently as we
need a white elephant”. Q
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USA opens the door
to East Europeans

DoucLas Barrie/LONDON
ANDRZE) JEZIORSKI/MUNICH

N A MARKED CHANGE of

policy, the USA has cleared the
way for Eastern European coun-
tries to buy US combat aircraft
and other conventional weapons.

Poland has already started dis-
cussing the supply of second-
hand Lockheed F-16A/Bs rto
replace part of its fleet of Russian
fighter aircraft, having previous-
Iy been blocked in its attempts to
buy the aircraft.

The USA and Poland are
understood to be in preliminary
talks about the supply of up to 24
Lockheed F-16A/Bs held in stock
at Davis Monthan AFB, Arizona.
Up to 200 early model F-16s are
now held at the base,

The policy change was made
apparent following a recent meet-
ing between William Perry, US
defence secretary, and Jerzy
Milewski, the acting Polish
defence minister.

Under the auspices of
Presidential Decision Directive
34, covering conventional-arms
sales, Poland, along with Albania,
Bulgaria, the Czech Republic,
Hungary, Latvia,
L 1thu'111n Romania and Slovakia
will now l}t‘ able to purchase US
military equipment.

One source says that Lockheed

has been concentrating on
Poland, with the F-16 on top of
the agenda, “Washington’s policy
toward any sale appears to have
softened considerably,” he says.

The US Department  of
Defense confirms thatitis in dis-
cussions with Poland, but says: “A
decision to sell is some time off.”

Polish officials also confirm
that the US offer has been made,
bur warn that funding for such a
procurement is not readily avail-
able. They also say that an offer
of only ageing A/B model F-16s
may not be acceptable.

Poland, along with Hungary
and the Czech Republic, has
expressed an interest in acquir-
ing surplus F-16A/Bs,
Previously, the US Government
had blocked the release of air-
craft because of Russian anti-
pathy toward such a deal.

The aircraft to be supplied
would be likely to receive what is
known as the “Falcon Up” struc-
tural-maintenance programme to
extend the aireraft’s service life.
AIM-9 Sidewinder infra-red guid-
ed air-to-air missiles would also be
supplied. The programme would
be contractor supported.

A Polish sale would almost
certainly spark renewed pressure
from both Hungary and the
Czech Republic for the release m"
the aircraft.

Jaguars was officially

H)e’ RAF is about to get its first TIAL D_?ag?mﬁ Harviers d’n"lfaﬁau

BAe studies TIALD for Harriers

RITISH AEROSPACE is car-

rying out a project-definition
study into equipping the Royal
Aar Foree's BAe Harrier GR.7s
with the GEC-Marconi Thermal
Imaging and Laser Designation
(TTALD) pod.

The TIALD pod is already in
service with the RAF on its Panavia
Tornado GR.1 strike aircraft. The
air force has been looking to pro-
vide the Harrier with a self-desig-

nation capability for the delivery of

stand-off laser guided bombs such
as the Texas In-
struments  Paveway
Il and Paveway 111

The RAF is also
fitting the TIALD
pod to some of its
Sepecat Jaguars. The
first of the modified

handed over to the
RAF on 24 February
by prime contractor,
the UK Defence
Research  Agency.

To prm1de the single-seat Jaguar
with a TTALD designation capahil-
itv, a hands-on- throttle-and-stick
control column, head-down dis-
play. wide-angle head-up display,
global-positioning system and a
1553 digital databus were fitted.

The RAF decided to madify 12

Jaguars for the TIALD role in

February 1994, and a decision in
principle to carry out a similar
programme for the GR.7 is
believed to have been made at the
same tme. |

The Faguar’s cockpit has bem considerably mady‘ied

NEWS IN BRIEF

B P-3C UPGRADE

Litton has begun produc-
tion of more than 200 mod-
ification kits to upgrade
ALR-66A(V)3 electronic-
warfare systems on US
Navy Lockheed P-3C mar-
itime-patrol aircraft follow-
ing the successful
completion of development
testing. The ALR-66B(V)3,
as the upgraded hybrid sys-
tem is known, houses a
modified direction-finding
antenna fitted in a belly-
mounted radome.

USN upgrades E-6A to command post

NE-THIRD OF THE US
Navy's Boeing E-6A
TACAMO (rake charge and move
out) long-endurance communica-
tions relay fleet are likely to be
modified and upgraded to incorpo-
rate the capabilities of the US Air
Force’s  Strategic  Command’s
Boeing E C-135 Airborne
Command Post (ABNCP) aircraft.
The upgraded aircraft will be
redesignated E-6B for their new
multiple role which will supple-
ment, and eventually take aver
from, the ageing EC-135 fleet.
The prime role of the older

ABNCP has been diminishing for
vears since the advent of the 747-
based Boeing E-4A (later upgrad-
ed o B), Advanced ABNCPs in
the mid-1970s.

The role of the ABNCP is to
provide critical communications
between the US National
Command Authority and strategic

forces during and after a nuclear or

conventional attack on the USA.

The E-6As are much younger,
CFM International CEM56-pow-
ered, airframes that originally
replaced ageing Lockheed EC-
130Q TACAMOs during the late

1980s and early 1990s.

The conversion work, to be
undertaken by Texas-based
Chrysler Technologies Airborne
Systems (CTAS), will “cross-deck”
EC-135 ABNCP equipment to the
E-6A as part of the modification o
E-6B configuration.

The first E-6B will be delivered
by mid-1997. The initial $95 mil-
lion contract includes aerodynam-
ic and structural analyses, systems
engineering,  electrical  and
mechanical design, kit manufac-
ture and installation, airframe and
avionics testing. (W}

Crows CopvmiaqT ABAEE Boscosee Down
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XECUTIVE JET Aviation
. (EJA) says that it has sold full
| sharcholdings in 16 Citation Ultra
business-jets due for delivery in
1995 for its Netfets fractional-
ownership programme,

The aircraft are part of a $150
million order for 25 Citaton
Ultras announced in July 1994,
First delivery is due in June.

The Montvale, New Jersey-
based company operates 23
Cessna S/IIs and 13 Raytheon
Hawker 1000s under the NetJets
programme, and has seven

Executive Jet sells
al| 1995 Ultra shares

Gulfstream [V-SPs business-jets
on order. EJA holds options on 13
more GIV-SPs and two long-
range Gulfstream Vs,

Under the NetJet programme,
EJA sells shareholdings in aircraft
which it then operates on behalf
of the owners. The firm also oper-
ates charter and fleet- manage-
ment businesses.

EJA reports that its charter
business has grown by 35% and
that Executive Jet Management
scored 25% growth in its fleet-
management business. d

ESSNA  AIRCRAFT  has

revealed new details of its
plan to re-enter the single-engine
piston aircraft market. Cessna
chairman Russ Meyer says that his
firm will build 2,000 maodel 172s,
182s and 206s in 1998 — the first
full year of production.

The initial 25-30 aircraft, to be
used for flight demonstration, will
be fabricated at Cessna’s Wichita
site. Construction of a new aircraft-
manufacturing  plant  at  In-
dependence, Kansas; about 150
miles from Wichita, is to be com-
pleted in early 1996. The first air-
craft will be rolled off the new
production line in September 1996,

Cessna’s strategy is to build up
to 2,000 model 172/182/206s

NEWS IN BRIEF

| M SIA LEARJET ORDER
‘ Singapore Airlines (SIA) has
ordered two more Learjet
31s and four Learjet 45 air-
craft, worth $65 million, for
pilot training. They replace
four Learjet 31s in service
since 1991, The two new 31s
are due for delivery in
December and the four 45s
in 1997,

Cessna spells out plans
for single-engine revival

annually. Meyer says that the split
in 1998 will be between 900 and
1,100 172 Skyhawks, 400-600
182s and 400-500 206s,

The Skyhawk will be the first air-
craft built at Independence, with
the 182 following in 1997, Full-rate
praduction of the Model 206 will
begin in 1998. The new production
will generate about $300 million in
vearly sales and create as many as
1,800 new jobs in Wichita and
Independence.

Cessna will soon begin taking
aireraft orders, but Meyer believes

that his market projections for |

new single-engine piston aircraft
are conservatve. “We are building
up to a rate we think is sustain-
able,” he says.

The aircraft will be significantly |

improved. Most enhancements

have been selected, and will be |

unveiled in the next three months,
as will the price lists. Cessna has
signed vendors, including engine
manufacturers, but their identities
remain secret for now.

Meyer has previously said that
the aircraft will incorparate new
avionies, flight-control systems,
engines and interiors, including
new seats. They will continue to
be aluminium aircraft. Heavy
emphasis is being placed on safety
and systems redundancy. J
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Norway takes Dash 8 for calibration duties

THE NORWEGIAN CIVIL AVIATION Administration has
taken delivery of this Bombardier de Havilland Dash 8-100 for
navigation calibration duties. The aircraft is fitted with a cali-
bration suite developed by the NCAA, together with Normarc

of Oslo.

Samsung considers joining
four-seat Skycar project

OUTH KOREAS Samsung

Acrospace has agreed to study
the feasibility of jointly develop-
ing a four-seat vertical take-off
and landing (VTOL) aircraft with
US designer, Moller In-
ternational.

Davis, California-based Moller,
has been developing the ducted-
fan Skycar since 1983 and has
invested $35 million in the pro-
gramme to date.

The Skycar has four ducted fans
at the “corners” of the aircraft.
Fach duct houses a pair of contra-
rotating fans, each individual fan
driven by a rotary engine. The
fixed forward-facing ducts acr as
annular aerofoils in forward flight,
while vanes vector the fan thrust
for vertical lift and flight control.

A precursor of the Skycar, a sin-
gle-seat saucer-shaped aircraft

with eight lift fans, has been flown
some 200 tmes, Moller says. A
prototype Skycar has been com-
pleted, and is awaiting develop-
ment of the powerful, lightweight
I'Urﬂr}’ L:ngil‘lt:b' rtquiru{ o I'J'.I'.‘lkk'
the concept viable. The high
installed power results in an esti-
mated cruise speed of 355kt
(660km/h).

Moller says that it is close to

cmnplcring a prototype twin- |

rotor engine weighing 30kg and
producing  120kW  (160hp).
Samsung’s initial interest is in the
engine, which should be in pro-
duction by the end of 1995,
Moller says.

The Korean company is con-
ducting a two-month study of
the engine and Skyear before
deciding whether to invest in
their development, a
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Job shake-up heralds
more change at Alenia

Kevin O'TooLe/LONDON

FURTHER ROUND of
restructuring is expected at
Alenia following a shake-up of the
top jobs at the Tralian aerospace
group by its parent Finmeccanica.
Giorgi Zappa has been appoint-
ed to head Alenia, while joint
presidents Fausto Cereti and
Enrico Gimelli will move to new
jobs elsewhere within the group.
Zappa joined Alenia as general
director in 1993, after a successful
career at the Italian state-owned
steel grouping IFVA. He helped
to turn around the group ready
for partial privatisation. He brings
with him a reputation for tight
industrial management.
IFVA was the steel arm of IRI,
the giant state-owned holding
company which controls a large

Cereti: negotiating Alenia’s fitture
& 4

chunk of Irtalian industry, includ-
ing Finmeccanica and national air-
line Alitalia. Further privatisations
are expected as the debr-laden
holding company restructures.

Finmeccanica itself has been in
the process of reorganising its
aerospace and defence interests,
which were expanded in 1993 by
the addition of five companies,
including Agusta, from the failed
state holding-company, EFIM.

Besides Agusta and Alenia's
own operations, Finmeccanica’s
defence and electronics interests
include the enlarged Fiar avionics
operation, Otto Melara, SMA and
Galileo. It also holds a 35% stake
in Aermacchi and an interest in
bankrupt Piaggio.

In his new job, Gimelli will join
the Finmeccanica management
team to oversee gl‘oup 5[r}]tcg’_‘; i]'l
handling these defence opera-
tions. In a brief statement,
Finmeccanica says that the need
for a “more clearly defined man-
agement structure” for its defence
businesses lies hehind the board-
room shake-up.

Cereti has been moved within
Alenia to handle the company’s
strategy on parmerships and joint
ventures. These include the merger
berween ATR  and  Britsh
Aerospace Regional Aircraft, as
well as the alliance discussions with
McDonnell Douglas. Further part-
nerships and, possibly, disposals are
expected as Finmeccanica slims
down its aerospace and defence

operations to a profitable core. 13 |
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Boeing 7675 increase capacity and help Air Canada back to profit

Expansionist Air Canada
swings back to profitability

IR CANADA HAS posted its

irst profit in five years, and
chairman Hollis Harris plans to
keep the momentum rolling in
1995 with a further double-digit
capacity expansion.

Group net profits of C$129 mil-
lion (892 million) in 1994 mark a
dramatic turnaround from the
C8$326 million loss made the year
before. Operating profits were
maintained, even during the fourth
quarter, to allow the company to
end the year on a record high.

Behind the improvement is a
12% expansion in seat capacity,
combined with a 6% decline in unit
costs. While capacity rose to record
levels, staffing numbers have
shrunk by 20% since the boom of
the late 1980s, says Harris.

He outlines plans to add an-
other 13% to capacity in 1995,
through a combination of in-
creased use and the addition of 19
aircraft to the fleet.

The expansion in 1994 was
achieved by re-calling three
Lockheed L-1011s from desert
storage and taking delivery of one

new Boeing 767-300ER. The
capacity increase has resulted in a
large-scale rehiring of pilots by
the carrier, which says that by
October all 243 pilots laid off two
years ago will have been rehired.

The expansion has taken its toll
on load factors, which slipped two
points to 63 %, but that was large-
ly offset by a 3% growth in yields.

“We are ready to give up a point
or two on load factors and achieve
higher yields. A [low] load factor
also means that in a growing
t:c[)l'l[)ﬂl}-’. our route Syﬁitcl'ﬂ h;lS
enormous potential to generate
incremental revenues without
adding cost,” says Harris.

He cautions that Air Canada
needs to continue to improve
profitability to fund its $1 billion
fleet-renewal programme, while
continuing to fight tough compe-
tition, especially in the wake of
Canada’s “open-skies” agreement
with the USA, signed on 24
February. Harris adds that Air
Canada can compete with the US
majors on unit cost and ﬂu.t
utlisation.

MoD budget

HE UK MINISTRY of

Defence (MoD) has received
an unexpected £600 million cash
windfall in this year’s military
budget, and may use it to offset
savings shortfalls in the Defence
Cost Studies (DCS).

UK 'Treasury figures released last
week reveal an unde srspending in the
1994-3 defence budger, with the fig-
ures falling £600 million short of the
original estimate of £22.8 hillion.

windfall ma

The underspending is being
attributed to savings in operational
costs and to less-than-projected
expenditure on  major  project
(Category A) equipment costs.

With the MoD struggling to
achieve the annual £750 million
savings required by the DCS, the
underspending could be used to
plug financial gaps over the next
financial year.

The savings

are  partially

offset savings shortfall

explained by the MoD being able
to defer payment on equipment
contracts where industrial suppli-
ers have failed to meet project
milestones. There is evidence to
suggest that with an upturn in the
UK economy and other business
opportunities appearing, suppliers
have been more willing to miss
MoD milestones.

A change in Government policy
also means that the MoD has been

allowed for the first time to carry
forward all of the savings made on
operational budgets. In the past,
operational funding was lost if it
remained unspent at the end of
the budget year, which gave little
incentive to make savings.

When the carry-forward policy
was introduced in other government
departments, a first-year saving of
around 3% was recorded, which tal-
lies with the MoD’s experience. 1
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Air New Zealand boosts profits

A RNEW ZEALAND (ANZ)
boosted profits in its first half-
year, despite continuing problems
with its domestic Boeing 737 fleet
and a rapid expansion of capacity
on international routes.

The New Zealand carrier man-
aged to raise net profits by nearly
60%, to more than NZ$140 mil-
lion (889 million) in the six months
to the end of December. Chief
executive Jim McCrea says that the
airline is comfortably on course to
beat 1994’ result of NZ$191 mil-
lion for the full year to June.

McCrea points to a strong per-
formance on international routes,
where ANZ managed to post a real
improvement in yields, despite the

strength of the New Zealand dollar
and hcavy capacity expansion.
Overseas ticket sales were up by
around one-quarter in most Asian
and  American regions, with
Europe only marginally behind, at
16%. The growth would have
been higher, but for the strong
currency, says McCrea. The result
came from a healthy international
waffic growth of 22%, he adds.
Capacity grew at an even faster
25%, as new aircraft joined the
fleet towards the end of the year.
Two Boeing 767-300s were
brought in to replace older and
smaller leased 767-200s and the
carrier took out a medium-term
lease on a Boeing 747-400 for use

on long-haul Pacific routes. A
747-200 has also been leased for
five months.

Domestic performance  also
improved, but ANZ says that the
domestic 737 operations “...con-
tinue to provide inadequate
returns on the significant invest-
ment involved”. The carrier has
since grounded ten of its 13
hushkitted 737-200s after tur-
bine-blade failures.

McCrea also admits that the
carrier’s regional development is
“overshadowed” by Australia’s
decision in October to freeze its
open-skies agreement with New
Zealand. “The New Zealand
(Government continues to remind

\M'

|

MeCrea: strong internationally

Australia that the matter is neither
furgottcn nor off the bilatr:ral
agenda,” he warns.

Jetstream

Kevin O'TooLe/LONDON

JETSTREM AIRCRAFT
aims to build a three-year back-
log for its |41 30-seat turhoprop
to take into the alliance with ATR
when the merger is completed by
the end of this year.

Marketing  director ~ Nick
Godwin estimates that orders for
the J41 earned it a 59% share of
the 30-seat airliner marketin 1994,
with firm orders for 67 aircraft and
another 35 commitments.

With deliveries scheduled to
run at 30 aircraft a year, Jetstream
would have to come close to
repeating this performance to
reach the backlog target by the
end of the year.

The joint venture, which brings
British Acrospace’s Jetstream and
Avro regional-jet units together
with ATR, should be signed by the
end of April, but will still have to

aims for 4

pass European competition rules.
The companies will then begin to
merge marketing and customer-
support functions at ‘Toulouse.

The J41 is effectively the only
production aircraft which Jetstream
takes into the joint venture. The
19-seat J31 Super will still be pro-
duced on demand, but none are
now on order. “We believe that the
J41 will become the entry-level air-
craft,” says Godwin.

Airline economics dictate that
the 19-sear market will be domi-
nated by used aircraft and that
without fresh sales the new-build
market is “threatened by extinc-
tion”, says Godwin, Jetstream’s
sister Jeasing company JSX is
managing a portfolio of nearly
300 J31s, for which BAe holds the
financing liabilites.

Over the next decade, Jetstream
forecasts that world 19-seat aircraft
sales will run at around 30 a year,

backlog

By contrast, the 30-seat sector is
expected to produce annual deliv-
eries of more than 100 aircraft.

Jetstream is also due to abandon
planned production of the J61, a
revamped version of the 70-seater
ATP. Godwin says that Jetstream
will nevertheless press ahead with
the J61 certification and produce
between four and six of the air-
craft, which are “significantly
built”. These are likely to be sold
to a single operator.

Godwin admits that the labour-
intensive 70-seater was clearly
uneconomic, given depressed
market prices. “The decision was
going to be made irrespective of
the joint venture, but we had to
keep up pressure on the partners,”
he says. BAe plays down specula-
tion that the line could eventually
be transferred to India, which has
previously built the Xl P prede-
cessor, the BAe 748. Q

Lockheed executives retire hefore merger

ENNETH CANNESTRA,
who heads Lockheed’s aero-
nautics unit, has become the latest
senior executive to announce early
retirement ahead of the US aero-
space group’s merger with Martin
Marietta,
Cannestra was to have been in
charge of the combined aeronautics
division until the end of this vear,

when he would have reached the
mandatory retirement age of 65.
The job will instead go to James
(“Micky™ Blackwell, who headed
the F-32 advanced tactical fighter
project.

Lockheed says that Cannestra's
decision was taken to ensure con-
tinuity of leadership.

Gordon England, president of
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Lockheed’s Fort Worth division,
recently surprised colleagues with
the announcement that he will
retire in May at the age of 57.
Lockheed and Martin Marietta
have admitted that the number of
senior retirements due among
their respective managements has
helped to ease the process of com-
bining the groups. a

_years, before going through with

Piaggio anxiety
Increases

ONCERN OVER the future
of Piaggio is growing as
attempts to find a new owner fail
to progress. The troubled Italian
aerospace company has been run
for the past three months by
administrators appointed by the
Italian bankruptcy courts,
Switzerland’s Pilatus group has
withdrawn from the bidding, leav-
ing the possibility of a renewed
joint bid from Fin-
meccanica/Aermacchi and an
undisclosed offer from Finprogett,
an Italian holding company appar-
ently acting for lu:ugn buyers.
The Finprogeu pr upusal is now
to “rent” the company for three

the purchase, but this is understood
to have met a cool reception from
the administrators. J

NEWS IN BRIEF

H AIR WISCONSIN IN PROFIT

US regional carrier Air
Wisconsin turned in operat-
ing profits of $2.9 million a
year after its buy-out from
the United Airlines group.
The United Express carrier
was bought out by a group of
three airline executives at the
end of 1993. It posted $2.5
million before tax for 1994,




SPACEFLIGHT

‘ Mir enters tenth

Tim Furniss/LONDON

HE SPACE SHUTTLE

Endeavour/STS67 is sched-
uled to lift off from the Kennedy
Space Center, Florida, at 01.27
local time on 2 March to attemprta
16-day mission, the longest by the
Space Shurttle.

Carrying the Astro 2 payload of

three ultraviolet astronomy tele-
scopes, the Endeavenr will be
operated on a 24h basis, with a
split crew of seven, including two
professional astronomers, Ron
Parise and Sam Durrance. They
will work in two shifts to operate
the telescopes, which are mounted
on a computer-controlled In-
strument Pointing System, from
the aft flightdeck.

The Hopkins Ultraviolet Tele-
scope will be used to study faint
astronomical objects, such as
quasars and supernova remnants,
as well as the outer planets of the
solar system, The Ultraviolet
Imaging Telescope will acquire
images in the broad ultraviolet
waveband, while rthe Wisconsin
Ultraviolet  Photo-Polarimeter
Experiment will study celestial
objects such as hot stars, galactc
nuclei and quasars.

Each telescope, which will be co-
aligned to view simultaneously the
same astronomical object, was
flown aboard the first Astro mis-

STS63 astronauts at won‘: in the course of their spacewalks

T1S35/Columbia in De-
cember 1990, the crew of which
included Parise and Durrance.
Although this mission generated
considerable data, it was thwarted
largely by several technical |1|r1h-
lems. Further planned Astro mis-
sions have been cancelled because
of budget cuts.

The Endeavour’s payload bay is
also equipped with an Extended
Duration Orbiter kit with addi-
tional crvogenic fuel cells to com-
plement the electrical-generation
system. This allows missions to
last longer than 10-11 days, the
maximum duration of the stan-
dard orbiter L‘Unl_lglll‘;ttim‘l.

B The STS67 will take off 19 days
after the landing of the Discovery

sion, the S

Endeavour prepared for
longest Shuttle ﬂlght

after its STS63 mission. This
included a spacewalk which posed
more questions than it answered
about the Alpha space station
astronauts’ ability to construct
and maintain it 'Lu,u[ arly.

About 450h of spacew: 1|kmu will
be required to construct the station
over three vears, plus about 170h a
year for mamtenance.

The USA has accumulated only
295h of spacewalk time in 60 mis-
stons, dating back to the Gemini 4
in 1965 and including moonwalks.
Twenty-four Space Shuttle walks,
since the first in 1983, have accu-
mulated 165h. Russia — which will
also assist in space station assembly
and maintenance — has 235h expe-
rience from 58 spacewalks. |

Four to bid for Nilesat

OUR INTERNATIONAL

consortia have been invited to
bid for a contract from Egypt to
build a turnkey satellite system,
called the Nilesat.

The consortia are led by
Aerospatiale, whose team includes
Daimler-Benz Aerospace, Alcatel,
Alenia and Space Systems/Loral;
Hughes Space and Commun-
ications; Martin Marierra Astro
Hpnce; and Matra Marconi Space.

Twao direct TV broadecast satel-
lites, including one ground spare,
, plus two ground-
control stations. I |
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Date set for cntical Ariane launch

RIANESPACE HAS set 14

March as the date of the
launch of an Ariane 44LP on
flight V71, from Kourou, French
Guiana, carrying Futelsat’s first
direct TV broadcast satellite, the
Hot Bird 1, and the Brasilsat B2
satellite into geostationary trans-
fer orbit.

The company has invested S8
million in modifications to the
Ariane 4 third stage after a mal-
function caused the loss of V70
and its pavload, the PanAmSat 3,
on 1 December 1994 (Flight

International, 4-10 January).

This was the second failure of

an Ariane 4 in 1994 and, although
Arianespace has a comfortable
lead in the commercial-launcher
market, with an orderbook of 39
satellites to late 1996, another fail-
ure l,'(_!Ull_] iL'(_!p'.”'lii.\L‘ 1ts !"l[\'in‘.‘ﬁh
position for launches after 1997,

Charles Bigot, the president of

Arianespace, believes his company
can make up the delay in planned

launches in 1995 and meet a
schedule of 30 launches to 1
January, 1997, 4

FLIGHT INTERNATIONAL 1

year in orbit

HE CORE MODULE
the Russian Mir | space sta-
tion entered its tenth year in orbit
on 20 February, three days after
the routine dnf.‘l\m_q of a tanker
ship, the Progress M26,
The Mir, which now consists of

| a Kvanr 1 astrophysics module,

and the Kvanr 2 and Kristall mod-
ules, is heing operated by its 17th
“main mission crew”, Alexander
Viktorenko, Yelena Kondakova
and Valeri Poliakov. They will be
joined on 16 March by the 18th
crew, Vladimir Dezhurov,
Gennadi Strekalov and the first
US astronaut to ride on a Russian
rocket, Norman Thagard.

The Progress M26 carried
100kg of US equipment, to be
operated by Thagard during his
90 day-plus flight, before he
returns aboard the Shuttle STS7
1/ Atlantis, which is to be launched
on 8 June with the 19th Mir mis-
510N Crew. 4

NEWS IN BRIEF
W FRUIT FLIES FLY

Russia’s Foton 10 recover-
able microgravity research
capsule was launched on a
Soyuz booster from Plesetsk
on 16 February. The Foton
carries the fourth European
Space Agency experiment to
fly on such a craft. Called the
Biobox 2, it is an incubator
with experiments on cells to
study bone mineralisation in
weightlessness, and fruit
flies and algae for the study
of small living organisms.
The Foton 10 is due to land
on 3 March.

B CELLULAR GO AHEAD

The US Federal Communi-
cations Commission has
granted licences to Motorola,
TRW and Loral/Qualcomm
to operate the worldwide
hand-held cellular-telephone
satellite systems Iridium, Od-
yssey and Globalstar, but not

to Constelladton Com-
munications and Mobile
Communications. Inmarsat

plans a competitive system,
called Inmarsat P.
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Airlines put Nordam's

ORDAM HAS introduced a
new airliner cabin-window
designed to counter crazing — the
thousands of scratches on airliner
windows — which has reached
epidemic proportions, according
to airlines. The Tulsa, Oklahoma-
based company’s new Nordex EL
cabin windows are being flight
tested by 135 airlines.
“Nordex EL has been proven to

outperform  standard  acrylics
approximately five-to-one in labo-
ratory tests,” says Nordam

Transparency division general-
manager Bob Hart. More than
4.000h have been accumulated on
some flight-test aircraft, with flaw-
less results, it claims.

Other suppliers’ windows have
obscured vision in as little as 250h,
Nordam maintains.

Crazing is a normal ageing

NEWS IN BRIEF

B AUSTRALIAN RADAR
Australian defence company
MRad has won a A$18 mil-
lion ($24 million) contract to
provide the Royal Australian
Air Force (RAAF) with a
Hornet Radar Evaluation
Facility for its McDonnell
Douglas F-18 fleet. The
RAAF will use the system for
technical evaluation of its
AN/APG-65 radar’s perfor-
{ | mance wunder simulated
operational flight scenarios
as well as evaluating opera-
tional flight-test  pro-
| | grammes which may affect
| | RAAF F-18 operations.

‘ B PRESTON FOR CONTINENTAL
Software developer The
Preston Group of Australia
has added Continental
| | Airlines to the list of users for
its advanced airspace simula-
tion software, Total Airspace
& Airport Modeller (TAAM).
Continental will use TAAM to
solve airspace and airport con-
gestion problems and to
analyse proposed schedules.

window to the test

process that has become an
increasing problem since
early 1992,

Traditionally, acrylic cabin win- |

dows display linear cracking pat-
terns, concentrated in the centre of
the vigwing area. The new pattern is
evenly distributed and has a
sparkling appearance, consisting of
thousands of tiny “stars” which
increase in number and severity as
flights are accumulated.

While the exact cause of the
damage is uncertain, the 1991
eruption of Mount Pinatubo and
subsequent volcanic activity is
believed to be partially responsible.
It is possible that sulphur com-
pounds are circulating in the
atmosphere and creating the new
craze pateern,

Aircraft  manufacturers  and
major airlines are conducting in-
service evaluation of several new
windows. Some test windows fea-
ture coatings, but recent flight test
results indicate that coatings have
not yielded a savisfactory service
life, Nordam says.

The transparency division dupli-
cated the star-crazing pattern
through laboratory simulation of
pressure and temperature cycles
and other flight conditions.
“Duplicating results in a controlled
environment is very beneficial in
developing an improved cabin win-
dow,” explains Hart.

Marketing manager Bob Brooks
says Nordex FL is not a new mate-
rial but is produced using improved
processes. “While we are investi-
gating several coatings in an effort
to find the optimum solution,
Nordex EL is currently available to
operators worldwide,” he says.

Cabinwindow cracking and crazing
can be removed through hand-held
sanding, machine slurry-polishing or
diamond milling. “Nordam Tran-
sparency offers operators diamond-

milling cabin-window  repair for |

premium  edge-to-edge optics, the
smoathest surface finish, and a max-
imised service life,” Brooks says.

“The secret to accomplishing
the best repair is to avoid polish-
ing or buffing after the diamond
milling,” he explains. |
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INDUSTRY

VEGA delivers
Harrier cockpit
trainer

A TRAINING SYSTEM
enabling Royal Navy mainte-
nance technicians to become
familiar with the cockpit lay-
out of the British Aerospace
Sea Harrier F/A2 has been
delivered to the Royal Navy
Air School at Yeovilton by
VEGA, the UK-based soft-

ware and systems engineering

group. The cockpit orientation trainer, built by subcontrac-

tor Ogle Design, is part of a wider £3.5 million scheme cov-
ering the provision of 27 computer workstations providing
students with a “virtual” Sea Harrier capable of being used
to teach fault diagnosis. The system is due to be accepted by

the Navy in April.

ARINC and M

RINC AND MAGELLAN

Systems have signed a memo-
randum of agreement with a
launch customer, an unnamed
regional airline, for the
GlobaLink/CNS integrated satel-
lite-navigation and datalink-com-
munication systems.

The agreement includes §2.4
million-worth of Magellan CNS-
10 avionics units, which sell for
under $10,000 each.

San  Dimas, California-based
Magellan plans to certificate the
(CNS-101in the fourth quarter of 1995.
The console-mounted unit includes a
ten-channel  global-positioning-sys-
tem (GPS) receiver and a two-way

agellan sign
with GlobaLink customer

VHF datalink for the ARINC Aircraft
Communicatons  Addressing  and
Reporting System (ACARS).

The unit will have a flight-man-
agement capability to allow retro-
fitin aircraft lacking such systems.
There will be space for a dedicat-
ed VHF daualink for use with
local-area differentdal-GPS land-
ing systems.

Magellan says that Special
Category | GPS-approach certifi-
cation of the CNS-10 is due in
1996. The basic receiver is compar-
ible with the US Federal Aviation
Administration’s planned wide-area
augmentation system, designed to
improve GPS accuracy. A
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NEWSMAKERS

For Snecma’s
new chief
Bernard Dufour,
the state can be
both a friend and
a foe

Juuan Moxon/PARIS

Bemanl Dufour is clearly a man
who intends to make his mark
on the French and European
aero-engine industry. Since taking
over as chairman and chief execu-
tive of Snecma in October 1994,
his  stand against  French
Government efforts to cut the
price of M88 engines for the
Dassault Rafale fighter and his
views on the powerplant for the
European Future Large Aircraft
(FLA) military transport quickly
established him on the interna-
tional scene

Although previously chairman
of power-generation equipment
builder GEC Alsthom, Dufour is
an aviaton thoroughbred. As a
manager and director, first with
Sud-Aviation and, later, Aero-
spatiale, he has been involved, pri-
marily on production, in many of
France’s most important aero-
space projects such as the
Concorde, the Caravelle, the
Puma helicopter, and the Airbus
Industrie consortium. He became
Aerospatiale’s executive vice-pres-
ident in the late 1970s.

His pride in French achieve-
ments in aviation is clear. The
French aerospace industry has
come from “non-existence” in
1945 to leadership of numerous
European  collaborative  pro-
grammes. “It is a remarkable
record,” he says.

With this in mind, Dufour
clearly wants to see Snecma make
its mark in the development of a
new civil engine, and the pro-
posed 190kN (43,0001b) thrust
CFMXX turbofan is the vehicle.
“After working 25 years with the
same CFM core, the time has

come to start a new size of engine,
which is needed for the Airbus
A340 as it grows to 300/310t.”

Such an engine will need more
than one application, however,
and Dufour’s recent highly public
remarks insisting that the engine
of the FLA military transport be a
turbofan, and not a turboprop as
presently planned, caused consid-
erable consternation. While his
desire was clearly to ensure the
long-term future of Snecma's
civil-engine business, the outburst
angered Snecma’s  government
owner, the French defence min-
istry, and others in the FLA com-
munity who felt that a turboprop
was the best solution.

He still holds out hope for a
turbofan, saying that the FLA is
“not yet launched”. He also points
out that the UK, which has indi-
cated that it might return to the
programme, has specified a refu-
elling mission for the transport.
“This favours a turbofan,” he says.

The future of the relationship
with General Electrie, Snecma’s
equal partner in the CFMS36
range, is clear. “We always said
that the CFM agreement was the
basis for the future of our civil-

“I feel the
engine
industry is a
strategic one,
so I hope our
problems will
be sorted out in
the same way.”

engine business.” Snecma has its
own core demonstrator, the PAT
(Plan d’Actions Technologiques), but
Dufour denies that this means the
CEMXX will have a Snecma core,
effectively reversing the position
held by GE in the CFM partner-
ship. “I certainly want part of the
core, but I don't expecr all of it.”
The demonstrator has “many new
features”, however, which will be
“...taken into consideration in the
CFMXX", he says.

Dufour says that he is “pro-
moting” the idea of R-R, Fiat
and MTU joining in the
CFMXX. “Nothing should pre-
vent us opening the door to
them,” he asserts, He adds that
GE “understands” that any
Furopean military programme
“..would require a European
content of around 75%”.

Dufour met R-R chairman Sir
Ralph Robins in November
1994, only a few weeks after he
took over at Sneema after the
untimely death of Gerard
Renon. “We covered mainly the
subject of the FLA. He indicated
that he had no problem on col-
laboration,” he says.

Dufour, who declares himself

ower struggles

an Anglophile, is better placed to
talk about co-operation with UK
companies than most French
business leaders: the merging of
GEC’ and Alcatel’s power-gener-
ation activities into the jointly
owned GEC Alsthom being the
most successful example to date of
Anglo/French rationalisation.

That does not, however, stop
him being critical of the UK aero-
space industry for failing to live up
to the promise of European col-
laborative progranumes.” The UK
has always been tempted to go it
alone,” he says, “but not all of their
projects were successful, I have
great admiration for the UK, and I
believe it will be a good thing for
them to become more committed
to Europe.”

Snecma will post losses of
around Frl billion for 1994 and
“...1995 is likely to be no better”,
says Dufour. He says that the dif-
ficulties have arisen for several
reasons. “In 1989, there were big
civil orders, which boosted us into
a major investment programme.
Then the market turned and we
were a bit caught with regard to
our workforce, and the oversized
investments.” ['unding for devel-
opment of the MB88 fighter
engine, the low value of the dollar,
“.and the fact thar we have
received no money from the
French Government for new pro-
grammes for two years”, have also
contributed to the losses.

The new president is uncom-
promising about the need for Fr2
billion ($380 million) of state
French Government money to
recapitalise Snecma. “It is to help
with our restructuring, and to pre-
pare for the future.” The money is
needed to put Snecma on a simi-
larly healthy financial footing to
R-R, which Dufour says has
achieved a “remarkable” come-
back, “...thanks to the very heavy
recapitalisation it received from
the British Government”. The
example of R-R should be fol-
lowed by the French Gov-
ernment, he says. “I feel the
engine industry is a strategic one,
so I hope our problems will be
sorted outin the same way.” O
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Reliable power

The auxiliary power unit for the McDonnell
Douglas MD-90 presented AlliedSignal

with particular challenges.
Guy Norris/PHOENIX

hen Delta Air Lines introduces its
newest aircraft, the McDonnell
Douglas (MDC) MD-90, into service
in Apr:l it will do so with high
[ despatch- -reliability targets — 98.6% in the
first six months, and 99% thereafter. One of
| the most crucial clements in achieving such
| high levels from the first day will be the perfor-
| mance of AlliedSignal’s latest auxiliary power
unit (APU), the 131-9(D).
The MD-90, and particularly its
International Aero Engines V2500 turbofans,

FLIGHT INTERNATIONAL 1 - 7 March 1995

posed special challenges to the APU maker. “It
atartt:d with the V2500 engine being harder to
start,” says AlliedSignal director of engineer-
ing, commercial APUs, Jim Rhoden. The
MD-90 also had a higher electrical-power
requirement than the current APUs could sat-
isfy, says Rhoden. “Also, our competitor
[Auxiliary Power International — APIC] had
launched an engine and was competing, so we
wanted to come up with something that was
bigger and better.”

“There were a lot of questions asked about
the 85-98(DHF) and 36-280(D), which are the
APUs for the MD-80, but we just couldn’t get

Tightly packaged to fit the existing space

there with the V2500 starting requirements.
They also wanted to drive a larger, 90kVA oil-
cooled generator, compared to the MD-80%
60kVA air-cooled unit,” explains Roger
DeRudder, now engineering manager for the
new version being developed for the next-gen-
eration Boeing 737.

“Things had changed,” says DeRudder. “It
used to be that APUs were low-tech and
burned less of the time. Now, even fuel con-
sumption is an important factor.” In the past,
he says, the manufacturer could develop an
APU to meet a set of requirements, but the
performance would deteriorate over a period
of time. Now, however, the OEMs |original
equipment manufacturers] are asking for a
10% margin for deterioration. “This means we
had to build in an extra 10% to get the same
performance,” says DeRudder. “The require-
ment also called for 10,000h berween major
overhauls and for component life.”

In recognition of these tough requirements,
and the"buyer’s market” facing the aircraft
manufacturer, AlliedSignal realised that noth-
ing less than a new APU would be needed to
stave off aggressive competition from APIC.
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erplant

Engine-air Intake (two-part)
Attachment turnbuckles (both sides)
Perorated intake screen, provides
cenire barrell of engine

Intake shroud

Volute case

Vanable-inlet-guide vanes
Inlet-guide vane (IGV) acluating
gear

1GV actuator and push-pull rod (fuel
activated)

Single-stage centrifugal load
compressor impeller

Power compressor impalier
Curvic couplings - total eight
Diffuser case and guide vanes
Gas-generator exit guide vanes
(Deswirl)

Annular combustor (reverse flow)
Inner liner

Quter liner

Dome louvres

Combustor case

Exit duct

Stator guide blades (first stage)
First-stage turbine rotor
Sacand-slage turbine rotor

Stator blades (second stage)
Turbine support case

88 B9 HH28R8488EN B B

Turbine disc-blade containment
rings

Compressor and turbine rotating
coupling shaft

Chaling pads

Turbine seal

Rear bearing and housing

Shaft tie-nut

Bearing support struts (three)
Thrust bearings (front)

Exhaust duct

Aircraft exhaust attachment ring
Segmented insulation blanket
Compressor case lo gear
wheelcase attachment flange
Integral gear wheelcase and oil-tank
Engine mounting trunnion fitting
pads (one left-side, two right-side)
Lifting-hoist attachment lugs
Engine-power input drive (48,800
rpm)

Engine-speed-sensaor transducer
Generator idler gear (27,215 ipm)
Generator dve gear (12,000 rpm)
Compound idler gear (13,740 rpm)
Wheelcase centrifugal breather
impellor

Lubrication pump and fuel pump
combined gear (8,020 rpm)
Starter gear & cluich (30,100 rpm)

John Marsden AMRAeS
Phoenix, Arizona 1935

48  Oil-cooling fan-drive gear (40,430
1pm)

49  Gearwheels rear-bearings supporn
truss (drilled for internal ofl ways)

50  90Kva generator - Bendix
(internally oil cooled)

51  Aircralt electrical connections

terminal block

Generator lifting lug-attachment

boss

Electrical starter 28V

Starter electrical-terminal

cennections

Engine hand-turming screw-head

slot for inspection (behind cover)

Qil-cooling-fan blower

All accessories attached by V'

clamps (except generator )

8

28 & 28

Air system

A1 Delivery air-duct Irom volute case to
aircraft environmental control
system (ECS)

A2 Surge-air duct to diverter valve

A3  Expansion bellows

A4 Diverter-valve (anti-surge control)
air activated
Surge duct air exhaust

A6 Airintake to oil-cooling tan

A7 Delivery air-duct to oil-cocler heat
exchanger

Electrical system

E1  lIgnition exciter box

E2  Igniter plug

E3  Engine exhaust gas-temperature
thermocouples (total 2)

E4  Engine-data memory module - full-
authority digital engine-control

E5 Transducer assembly




Oll system

Qil-tank filler
Oil-leve! visual sight glass
Pressure fill plug

Overfill plug

Chip collector and drain plug
Oil-temperature sender connactor

Qil-delivery pressure and scavenge-

il pump

Qil-pressure filter

Scavenge-oil filter

Delivery and return pipes from oil-
cooler heat exchanger

Air-cooled heat exchanger
Oil-{low divider

Generator cooling-oil gallery
{scavenge oif}
Scavenge-discharge-oil iransfer
tube assembly

Delivery and scavenge return from
rear bearing

Low-cil-pressure switch

Fuel system

F1  Fuel-delivery connaection

F2  Fuel pump and control unit

F3  Fuelfilter

F4  Electrical master conneclion

£S5 Prmary and secondary fuel-delvery
manifold

F6  Fuel-injector nozzles (total ten)

F7  Delivery and return fuel pipes to

APU

IGV actuator © Reed Business Publishing I
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The new oil filler is conveniently located

The solution appeared in the form of the
131-3 APU which AlliedSignal had developed
for the Northrop B-2A Spirit bomber. The
company saw that the high bleed-airflow need-
ed to start the V2500, ataround 1.15kg/s, could
be produced by using a downsized version of
the load compressor from the B-2A unit.

Similarly, a new gearbox added to the tried
and tested engine would satisfy the increased
generator requirements. MDC’s call for
engine performance rated at 10% deteriorated
conditions could be met by increasing the
power-section output and increasing the
exhaust gas temperature (EGT) margin. A
renewed scrutiny of durability would help keep
costs down to new levels.

its former size, AlliedSignal found what it con-
sidered to be the perfect answer without the
costs and risks of developing a brand-new prod-
uct. “If we had needed to develop a new centre-
line [APU core], it would have been twice as
expensive. This way there was a factor-of-two
difference in development costs,” says Rhoden.

The emerging family benefits of the 131-9,
as the proposed APU was called, were not lost
on AlliedSignal. In the early 1990s, all three
big manufacturers were planning further
stretches of existing narrowbody aircraft. The
development of the MDC MD-90 from the
MD-80 was being matched at Airbus with the
A319/320/321/322 programme and at Boeing
with the next-generation 737-X family.
AlliedSignal realised that, with some good
planning, the 131 could be the right APU at
the right time. “It was our strategy to put this
APU with all three of the OEMs. We had to
get that to support the case for the 131-9(D) in
our company’s business plan,” Rhoden says.

VARIATIONS ON A THEME

The 131-9 is a single-shaft unit. The power-
plant has a single-stage centrifugal compressor
and two-stage power turbine, driving a single-
Stﬂgc [_'Cﬂlrifl..lg:][ I(}'('Ili—COITIPl'CESUr 'ﬁ[llJ an aux-
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In short, by scaling down the 131-3 to 92% of
) g

iliaries gearbox. AlliedSignal’s drive for greater
reliability goes right to the heart of the unit:
the core is mounted on just two main bearings
instead of the usual set of four. The shaft is
supported aft of the turbine assembly by a
roller bearing, and forward of the load-com-
pressor by a duplex set of ball bearings.
“That’s one of the areas [where] we have
been able to reduce parts and thereby improve
reliability,” says Rhoden. The forward load-
compressor bearing turns at just under 50,000
RPM. The ball bearings are made from M50
steel and are arranged to take “bi-directional”
thrust loads. The bearing has to cope with a
wide variety of thrust loads, depending on
demands placed on the load-compressor.
Whereas loads on the shaft from the power
unit are relatively constant, the thrust from the
load-compressor varies, depending on whether
the variable guide vanes which control the flow
of air to the compressor are open or closed.
“If the loads get too light, the bearing can
‘skid’ as it goes around instead of rolling. So, to
keep the balls rolling during minimum-thrust
loading, we developed this duplex bearing,”
says DeRudder. The two bearing races are sep-
arated by a spring, so that one pre-loads the
other, thus preventing skidding. “It’s a good
solution for engines of this type where you have
multiple stages on one shaft,” DeRudder adds.
Aft of the duplex-bearing assembly is the
load-compressor. This is slightly smaller than
a direct-scaled version of the load-compressor
in the B-2 APU,because the pneumatic and
electrical requirements of the MD-90 differ.
The B-2 APU has a 5:1 pressure ratio, and all
ofits power is directed into the bomber’s pneu-
matic system. Only two-thirds of the 131-9%
power is devoted to pneumarie supply, with the
remaining energy being channelled to power
the oil-cooled electrical generator. The small-
er load-compressor on the 131-9 therefore has
a pressure ratio of 4:1.
The space between the load-compressor and
the engine-compressor is occupied by a perfo-

rated inlet plenum, the first such application on
a commercial design. “It’s basically part of the
external structure, with a screen built into i,
and it gives us performance and acoustic bene-
fits,” says Rhoden. The perforated lining of the
plenum acts as a diffuser which gives a more
uniform air flow into the engine compressor.
“That’s always been an issue, to try and get
optimum flow into an APU,” adds DeRudder.

The engine compressor is a relatively large
single-stage centrifugal unit. “We can get about
an 8:1 pressure ratio with a single stage of com-
pression, and that’s good for fuel consump-
tion,” says Rhoden. A two-stage compressor
would have meant more parts, and an increase
in the size of the whole engine, he says.

Air from the compressor is fed into a
stacked-ring reverse-flow annular combustor,
which owes much of its design to influences
from the B-2 APU and the 331-500 used in the
Boeing 777. The combustor “...has been devel-
oped a little bit more,” says DeRudder, to give
lower combustion-wall temperatures, down to
around 730°C. “You're typically lucky to get
815°C. The pattern factor [distribution of
intense combustion] is basically better with this
design,” he says. “The biggest credit for that
goes to the tools and the way we used them,”
says 131-9 engineering team leader, Tom
Bennett. “Using a technique ealled viscous flow
analysis [similar to the computational fluid
dynamics analysis used for aerodynamics
research] we were able to develop an improved
pattern factor. In the past, we'd have gone
through 50 to 60 rig tests to develop it. This
time, we took substantially less time.”

HOT ALLOYS

The combustion gases enter the two-stage tur-
bine section via a first-stage stator, with 22
vanes made from MAR-M 247EX alloy and
arranged in 11 two-vane sections. The 36 first-
stage turbine blades, made from directionally
solidified MAR-M 247DS, are carried on a
high fatigue-strength PM (powdered-metal)
Astroloy disc. The 31 second-stage stator
vanes are made from Inconel 738L.C (which is
highly resistant to high temperatures and
stress-rupture) which are Aluminide coated.
The second stage, 32-blade turbine, made
from low carbon Inconel 713LC, is integrated
with a PM Astroloy disc.

The hot section of the 131-9 is designed to
withstand turbine inlet temperatures (TTT) of
990°C and an EGT of 605°C (likely to be
encountered when it is powering the MD-90%
rwo-pack environmental-control system, or
ECS) when new. After deterioration, the unit
will be expected to continue providing
1.1kg/sec bleed flow at a pressure of 3.42 bar
(50Ib/in?), but will have a TGT and EGT of
1,013°C and 625°C, respectively.

Temperatures encountered during main-
engine starts, with the APU producing 67kW
(90shp) of electrical power concurrently are,
not surprisingly, a little higher. The TIT limit
issetat 1,027°C and EGT at 626°C, whilst the
APU is generating a bleed flow of 1.15kg/sec
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at 3.8 bar. Temperatures after allowable deteri-
oration are expected to climb to 1,050°C TIT
and 646°C EGT. Deterioration is also expect-
ed to lead to a slight inerease in fuel consump-
rion, which should rise during ECS operations
from 128kg/h in a new APU, to 130kg/h.
Similarly, fuel consumption during main-
engine starts will increase by 2.3kg/h to
140kg/h in an older unit.

Externally, the most visible difference
between the 131-9 and its slightly larger pre-
decessor is a very flat cooling duct running
along the top of the engine from a gearbox-
driven fan to the oil cooler mounted near the
turbine exhaust. This (far from ideal) feature
was the only negative result of the ingenious
packaging needed to shoe-horn the 162kg
APU into the MD-90,

“The biggest thing we worked on, other
than performance, was a big packaging con-
cern,” says Bennett.”Basically, we were dealing
with the same space as [in] an MD-80, but we
had to put a bigger, more powerful APU into
the same 30-year old enclosure. Tt was quite
a challenge.”

Another influence on the external appear-
ance was the location of many of the external
line-replaceable units (LRUs). Some of these
were re-packaged, mainly in response to inputs
from Delta and Alaska Airlines. “They were
heavily involved,” says Bennett, adding that
the demonstrated maximum removal time for
all gearbox-mounted LRUs, such as the lubri-
cation module, is down to 1 2min.

Access to the lubrication module, fuel control
and cooling fan were particularly improved in
the 131-9 gearbox design. This also gives easier
access to the starter moror and 12,000RPM
generator without the time-consuming need w

Oil cooler duct dominated view from above
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remove other LRUs,
Other traditionally trou-
blesome units, like the
air/oil separator carbon
face-seal, can be replaced
without removing the
g{:url)ux, as in previous
designs.

“LRU placement was
highly driven by the air-
lines which were laoking
tor much better accessi-
bility from underneath,
and lower removal and
replacement times,” says
Bennett. AlliedSignal’s
accessible APU design
means that the 131-9 has
a claimed average LRU
swap-out time of 7min,
or some 73% less time
than the equivalent
removal and replace-
ment time on earlier
engines. The designers

-ty ,‘t"‘! f

were helped by some
changes to the basic
MD-90 design: “In par-
ricular, we have got a big access panel on the
MD-90 for the removal and replacement of
the inler guide-vane (IGV) acruator,” says
Bennert.

In some cases, the airlines influenced the
shape as well as the location of LRUs. “The
biggest thing that was adapted by the airlines
was a new gravity oil-fill system. We used to
have a small cylindrical unit and they came up
with a large rectangular filler which can sup-
porta llitre [0.26USgal] oil can,” says Bennett.

The oil filler is located on the new gearbox,
which is based, in part, on the proven design of
the 331-500. The gearbox provides drives for
the cooling fan, starter motor, lubrication
module/fuel control and the generator. The
gear train is centred around a high-speed pin-
ion running at more than 48,000RPM. This
drives a large compound idler which rotates at
up to 13,740RPM and drives the cooling fan,
lubrication module/fuel control and starter-
matar shafts. The central pinion also connects
directly to an idler which drives the generator
shaft ar just over 12,000RPM.

The “wet-sump” gearbox is enclosed in an
aluminium thin-wall casting, and does not
require pressurisation for the VID-90% planned
operational ceiling of 37,000t (11,300m).

TESTING TIME
The 131-9D (D for Douglas Aircraft) APU
programme was launched in May 1991, and
testing of the first engine began on 28 April,
1992, “Alaska Airlines suggested we take it up
to Fairbanks,” says Rhoden. “The advantages
were twofold for us. We got a lot of cold test-
ing in the winter and 3,000h of accelerated
endurance testing over the summertime when
dust makes it a harsh environment.”

In the winter of 1993, the APU was subject-

Perforated plenum serves engine and load compressors

ed to cold-soak tests in Alaska and “...it started
every morning after 6-8h of cold soak,” he
says. After its endurance runs, the engine was
stripped and inspected. “The hot section
looked beaurtiful when it came back. Where
once we'd have expected minor cracks in the
combustor, this time there were none.”

Not all was perfect, however, and tests
revealed some problem areas. Improvements
were needed to the fuel control and cooling
fan. The sealing and coating of the load-com-
pressor inlet guide-vanes also suffered from
worse-than-expected abrasion from dust and
debris, and had to be improved. Similarly, wear
and longevity problems in the surge valve were
discovered. These were tracked to a weakness
in the surge-valve diaphragm, which was cor-
rected with a new design. That new design was
given another 1,000-cycle endurance test.

To date, AlliedSignal has amassed around
8.000 test hours on the 131-9. Operational
hours are starting to build steadily as MD-90
flight hours mount up and production gathers
way at Long Beach, California. AlliedSignal
plans to have a total of 14,000 test hours under
its belt by the end of 1996, when the first 131-
9(B} is introduced on the next-generation
Boeing 737. The company ulumately hopes to
bring its engine test hour tally to 18,000.

Meanwhile, the urgent business of deliver-
ing APUs to the marketplace has begun. Three
flight test 131-9(D) engines are in service with
MDC, which has also received the first four
production APUs. One has also been shipped
to Delta as a spare to support the MD-90%
entry-into-service in early April.

As the 131-9 enters service, AlliedSignal will
be ready for any problems.”We're working
hard to make sure that if there are any issues,
we'll identify them quickly,” assures Rhoden.
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AlR TRANSPORT

The experimental CDU’s touch-seveen may be replaced hecause of its sensitivity

Touch and go

Time is becoming a
critical factor in air
traffic control.

Harry Horkins/BOSCOMBE DOWN

esearch and planning for more efficient
European air traffic control (ATC) in the

next century emphasises the precise use of

the fourth dimension: time. The UK
Defence Rescarch Agency (DRA) at Boscombe
Down, in Wiltshire, has contnued studying this
since the middle of 1994, when it was awarded a
three-year, £4.5 million extension of its UK Civil
\viation \ut}mriry contract fo investigate the
airhorne aspects of “4-1" navigation.

Itis intended that enhanced flow manage-
ment and future reductions in separation over
Europe will be supported by high navigatonal
aceuracy and continuous communication. To
this end, installation of Mode-S secondary
radar and its two-way datalink should be com-
plete over most of Europe in 1998, with a full
datalink service in place by the vear 2002.

| went to Boscombe Down to test -1 navi-
gation in the DRAS experimental BAC One-
Eleven 200 and was given a taste of things to
come in the aireraft’s future cockpit. A research
electronic flight-instrument system (EFIS) is
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fitted, while a navigadon display (ND) and pri-
mary flight display in front of the caprain are
part of an experimental flight-management
system (IEFMS) and control-and-display unit
(CDU) being developed within the framework
of Eurocontrol’s Programine for Harmonised
Air Tratfic Management Research,

With the inertial-navigation system run-
ning, we initialised the EFMS, via the liquid-
L'r_\'wm] CDU mounted on the centre |1L‘lll:‘\l'.1].
This is larger than the CDUs now in commer-
cial use and is covered by a touch-screen. A
format such as this can be programmed
according to the flight phase.

Because a touch-screen is sensitive to an
madvertent brush of a hand. other EFAS con-
trol combinations heing considered include a
pressure-sensitive pad, roller-ball cursor-con-
trol of the EFTS display and direct voice input,

Aireraft data were keyved into the CDU,
while the route was constructed in the EFMS,
together with a target-altitude profile, so thata
total “trajectory” was calculated.

A plan view of the route was displayed on
the ND. Switching it w “profile” allowed the
vertical path’s cross-section to be shown —
from standard instrument departure (SID), up
to cruising level and from top of descent
(1'0OD) to destination.

‘Trajecrory-clearance  “negotiation”  with
\TC was carried out through a simulated

Mode S datalink. T selected the next line on the
CDU  (which “conversational”
scratch-pad between cockpit and ATC) and
our flight plan was transmitted for ATC
approval. This was given, confirming hoth tra-
jectory and timing. Activating the plan con-
firmed the route in the EFMS and
automatically notified activation to ATC.

As a taste of the silent cockpit, the “call” for
start-up clearance was input by tapping a
guarded “button™ area at the top of a second
touch-screen suspended from the glareshield,
simulating a VHEF datalink. The clearance
message was displayed, then accepted with a
touch on the legend. The legend then cleared,
giving local control an acknowledgement.

[ had already “received” the current airfield
data on this screen: three pages, each having

acts as

ten cues for individual airfields to call up
Volmet (L'[mli'num:r‘l_\' i_ir(_uulul:s[ \-\'L"'tht"l'
reports). A printer at the rear of the console
prints clearances and weather.

When the engines were running, a second
button was touched, and clearance to taxi to
runway 23 at Boscombe Down airfield was
quickly displayed. The airfield taxiway chart
then appeared automatically on the ND, with
our position {derived from the differential
glabal-positioning system) shown as a yellow
point. The NI reset itself upon receipt of
take-off clearance, and we folded away this sec-
ondary clearance panel.

\fter acceleration to a clean configuration
take-oft, autopilor engagement also selected
automatic thrust. Lateral navigation mode cap-
tured the route and verteal navigation was
armed, to initiate a roure climb profile from
4,000ft (1,250m).

NARROW ROUTE
T'he white route line is shown on the ND,
embraced by parallel yellow lines, set for test
purposes at (.8km (0.5nm) each side. The lines
appear upon activation of the flight-plan. Two
brackets, ahead and behind, define a time limit
“bubble” within the trajectory “tube”.

I'he tube is defined vertically, on the profile
display, by similar yellow limit lines about the

Aireraft positioi in this elimb is arvowed
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The aircraft symbol is on-track/on-line. The crossing
track shows on the return leg

climb path: 1,000ft above and below for the
climb, 200ft in cruise and 500ft in descent.
The present-altitude ‘i\'ml)ul is at the profile
bottom during the climb. To make scanning
easier, it is central in the cruise, and at the top
in descent.

To see the narrow lateral boundaries clearly
during the SID, 1 selected minimum scale on
the ND. Full-time display of the limit lines atal
points of the route seems unnecessary, however,

The limit lines are variable and will be kept
as wide as possible, according to the conges-
tion of local airspace. The minima chosen will
be based on type-performance accuracy, expe-
rience and airspace available. Each bubble of
airspace will have a safety envelope of further
undisplayed margins about it. Any position
within the displayed bubble is acceptable.

The pilot is now aware of time in seconds,
rather than minutes — tens of seconds, any-
way. The CDU shows cross-track, altitude,
speed and time errors. Seconds of deviation are
shown against the aireraft markers, on both the
route and profile displays.

Each ND way-point is
tagged with name, planned

“Other EFMS

always regenerated at the start of the
cruise, to ensure target times.

Should the requested eruise regime be
already near to maximum Mach num-
her or eeiling, compliance will not be
possible, The EFMS then responds
with a “best-fit” response to an ATC
proposal for increased alttude or ear-
lier ime.

We then processed a further ATC
request, for earlier arrival at our desti-
nation. An advance of 43s lifred the
indicated -11r\']1cu| from 250kt
(460km/h) to 275kt on acceprance.
Throughout, tme error rarely
exceeded a couple of seconds, but this

will be relaxed to reduce auto-
throttle activity.
We had headed into a wind of

330/75kt; the EFMS had to take
account of a reversal of wind compo-
nent as we turned about and rhe air-
decreased again. Even with this
large change in wind component, the aircraft
tracked the curved route as though on rails.

Future ATC will take account of severe
route weather and wind variations. Evaluation
of the potential of “perfect” forecasts, and
automatic downlinks of wind velocity and tem-
perature, is taking place through the UK
Meteorological Office. A whole “grid” of data
from points over a large area could then be
automatically transmitted to the EFMS.

[tis important to keep to schedule, right up to
the “metering point” — where the flight enters
terminal airspace. s asagain
regenerated, to establish a more precise TOD.

CONTROLLED DESCENT

The EFMS stll controlled our airspeed but, to

meet schedule, the descent-path profile is var-
ied by power. With a stronger tailwind than
planned, this could not quite be achieved with
idle thrust, so when we were 600ft high on
datum [ edged outa little speed-brake until the
auto-throtte levers advanced again.

With higher power — for
example, when all de-icing
equipment is on — such

aldtude and tme to the nearest control adjustment might be needed.
second. A regular EFIS-type B ; With a conventional EFIS,
display could become clut- combinations having a profile deviation seale

tered with navigational aids or
airfields and weather overlaid,
so this format will be reviewed.
A larger-format EFIS, show-
ing data for the next two way-
points along the ND top edge,
would be easier to read.
In-flight negotiations pro-
posed by ATC are highlighted
on the ND. At one point in our flight, the
EFMS CDU ¢ ia‘]'nl;!l\'u.‘d an altitude constraint
22,000ft (6,700m), erossing an airway,
before we were allowed o continue our climh
to 24,000ft, On acknowledge mull by a touch
on the CDU, our flight plan was “regenerated”
instantly, ready for confirmation. The plan is
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being considered
include a pressure-
sensitive pad,
roller ball and
direct voice input.”

“add-drag” flag, profile
would be less

and
monitoring
frequent.

The microwave-landing sys-
tem (MLS) datalink might be
used on approach, but at the
data  cannot  be
received  omni-directionally
from its transmitter. It is not
vital, however, because a high-integrity updat-
ed stand-alone EFMS database is already part
of a4-D tratfic system.

The transition from EFMS control by air
data to joining an MLS profile is progressive
and blended.

Ar 5.000ft,

moment

downwind to the north of

Adie :f?"f 31‘!5:""

Ground-to-air control

The need to put many more acroplanes
safely in any given airspace sector
implies smaller separations and much
greater flying accuracy in all four
dimensions, including time. That can be
achieved only by pre-programming air-
traffic-control computers with the air-
craft’s flight plan, and having the
aircraft’s flight-management system
(FMS) continually feed back its perfor-
mance, position and the crew’s inten-
tions through datalinks.

The ATC computer can correlate that
feedback with similar data from other
aircraft in the sector, and uplink correc-
tions or amendments to the aircraft’s
trajectory for input direct into the air-
craft’s FMS after they are “accepted” by
the pilot.

Pilots can downlink to ATC desired
changes in trajectory, entered into the
system via the control and display unit.
Once those changes are cleared or
amended by the ATC computer, they
are uplinked for acceptance by the pilot
and entry into the FMS.

The navigation display is similar to a
standard one, but the waypoints are
annotated with precise times, and
acceptable deviations from the ideal 4-D
trajectory can be displayed (as described
in the main text).

Boscombe Down, our airspeed reduced to
200kt, as in the EFMS plan, and a 90° turn
was made at the approach point. From there,
an MLS-defined path of two segments took
us ta join the runway centreline and then
capture a 4.3° g|in|=_‘—ﬂ|r||1u. C[rl!l!]t‘.l}
approaches on a continuous MLS curve are
part of the programme,

After the approach gate, the pilot is free to
continue to reduce speed and wu:nh" ire the air-
craft. ATC will be relying on nor mal approach
routines and closely observed speed schedules.

The autopilot held speed and descent
slope well in a gusty 25kt cross-wind as our
landing clearance was transmirred to us. I
disconnected the autopilor at 1,000ft, to
increase descent rate and recapture a normal
3% visual-approach slope. I forgot, however,
that this disconneets the auto-throttle too, so
15kt was gained before \l\cui wils re-sta-
bilised for flare to a landing in a 15kt cross-
wind. Once the aircraft was on the ground,
the airfield chart re-appeared on the ND and
our yellow position dot led us back to the
parking area.

If Europe proceeds with a concept like this,
not only would the cackpit have evolved further
into the electronic age, but the terminal area
controllers will be like the pilot — monitoring
only. The accuracy of the trajectory would mean
there is little need for radar vectoring and virtu-

ally no need for voice exchanges. El
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Flight International
flight tests
Eurocopter’s
candidate for the UK
attack-helicopter
requirement.

Peter Gray/MUNICH

verything about the Eurocopter Tiger is
modern — the design, materials, the tech-
nology and even the way itis operated and
managed. The rotor head has no hinges to
lubricate and is made of composite materials.
The main rotor blades are also made from
composite materials, and especially at the
blade tips, are of modern design. The tail
rotor, too, is modern in design and materials. I
recognised it as being similar to that of the
Aerospatiale Super Puma, but with three
blades. It is very powerful, as I was to find out.

All the gear boxes have a dry-run capability,
the main gearbox for 66min. The
MTU/ Turboméca/Rolls-Royce 390 engines are
prototypes also, so we had to be careful. Visitors
like me are not vet allowed to do single engine
landings. I did, however, examine a reversion to
single engine in the cruise. The engines produce
a huge amount of power — 1,160kW (1,550hp)
“super emergency power” and 958kW each for
take-offs — yet they weigh only 170kg.

The Tiger, like all the other combat heli-
copters, has a high power-to-weight ratio. What
I found remarkable is that the modern engines
can produce the same, or even more power
than, their predecessors, but weigh a lot less.
Gone are complex axial compressors and their
complex variable air-inlet guide vanes, which
are fine when everything is well adjusted, but
can cause dramatic power losses and other
undesirable characteristics when they go wrong.

Instead, with this engine there are two very
powerful centrifugal compressors of modern
shape, design and materials pouring the power
into just a single gas-generator turbine. Their
robustness reminded me of operating in prima-
ry jungle clearings in South America, where our
centrifugal compressors would suck in all sorts
of bits and pieces of undergrowth and vegetation
and spit them out at the back with no ill-effect.
The engineers were convinced that they gave
the engine a clean-up on the way through.

After a pre-flight study of the flight manual,
and other documents and a long question and
answer session with Andrew Warner,
Eurocopter’s chief test pilot and Tiger project
pilot, and Manfred Kaminski, flight-test engi-
neer in charge of the Tiger, | was ready to fly.

WALK AROUND AND START-UP

The weather was fine, with a gentle breeze,
plus 7°C air temperature, and a pressure and
density altitude of about 2,000ft (600m). I had
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asked for a heavy aircraft, so Warner chose
5,700kg, which would be a representative
weight after taking off at the maximum of
6,000kg with the appropriate weapons and fuel
for the job to be done, and arriving in the vicin-
ity of the first target or targets. We spenta long
time going round the aircraft. I was aware of
the various design philosophies and saw now
how they were achieved.

The first of these is “Do Not Be Seen By
The Enemy”, So there is the very
thin fuselage with 1.1m-wide
cockpits, the signature-reducing

“The designers

Another of the design criteria is: “If Hit,
Survive The Impact And Stay In The Air”. For
example, the tail-rotor drive-shaft on a com-
mercial aircraft of this size would normally be
about 40mm in diameter and of solid metal.
The Tiger’s horizontal drive shaft is made of
aluminium alloy; the inclined drive shaft is
made of composites.

If hit, by even a small-calibre round, it will
easily shear, giving a severe, often fatal, control
problem. On the Tiger the
solution, brilliantly simple
but effective, is a hollow

paint, no glare from the large areas and the composite shaft of almost
of cockpit glass and plexi glass, the 130mm diameter, through
infra-red/TV sight right on the manufaMrers which a round can pass with-
top of the main rotor to allow the bave made a real ou necessarily fatal damage.
rest of the helicopter to remain The load will pass around the
hidden, the diffused engine- E:ﬂbﬁ 1o protect resulting two holes and the
exhaust gases, low-radar-signature the crew.” shaft will continue to drive

blades and low overall noise.

Also apparent were the measures taken to sat-
isfy the second criterion of any combat heli-
copter — “If Seen, Do Not Be Hit”. Dotted
around the fuselage are devices for detecting
laser and radar illumination, and alerting the
crew, The aircraft’s agility, with its limits of +3.5¢
to -0.5g, also helps it to stay out of rouble.

the tail rotor. The engines,

too, are designed with the same philosophy —

that is, in one side, out the other and contain

the damage. They are separated, however, by

an armoured bulkhead to protect the remain-
ing engine after a failure.

Finally, if it is one of those days and a crash

is inevitable, the designers and manufacturers
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have made a real effort to protect
the crew. The rearward-sloping
main undercarriage legs will contain
an enormous amount of vertical
speed impact; likewise the aircraft
belly and the crew sears. The cock-
pits are strengthened 1o protect the
crew should the aireraft roll over.
Fach crew member has a window-
jettisoning system, which blows out
the appropriate panels on either
side. The panels can also be blown
out by an outside rescuer — a nice touch.

The main gearbox and engines have contain-
ment so that components do not penetrate the
cockpits, a lethal occurrence with older-genera-
tion helicopters. The fuel tank is self-sealing.
‘There are cable-cutters top and bottom, essen-
tial for low-level nap-of-the-earth flying. The
horizontal stabilizer also serves as a work plat-
form. We noted, too, the goad lightming protec-
tion, plus the gravity retuelling point on one side
and the pressure refuelling point on the other.
The aireraft can be refuelled and re-armed in the
ficld in less than 20min by three men.

With all these reassuring factors in mind, |
climbed up eagerly into the front cockpir,
which is for the pilot. T lovked around and
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liked what I saw. Eurocopter has eliminated as
many switches as possible. What remains are
just a few on each side panel. The engines are
full-authority digitally controlled — that is,
fully automatic, so there are no twist-grip
throttles or speed-select levers, just a small sin-
gle management panel on the left-hand con-
sole which does it all.

Engine management is straightforward,
foolproof and simple. I noted the usual
scratch-pad  liquid-erystal-display  (LCD)
sereen and associated keys to change, update
or enter new information. The instrument
panel is dominated by two 150 x 150mm
multi-funcrion displays (MFDs), which show
evervthing that the erew requires at the appro-

FLIGHNT TEST

Flying at low level over Ottobrunn, southern i
Gernany. Gerting stavted (below)

priate time to operate the aireraft, including |
navigation information, check lists, emergency
procedures, a moving map and weapons infor-
mation — not only vours, but those coming at
vou, along with other useful and vital items.

I was impressed by the fuel-contents-versus-
range management: the pilot can programme
the system for ground speed, track or other
parameters and he will then be given the
amount of fuel/time remaining to complete a
task and other bits of useful fuel information.

MFD presentations can be selected in met-
ric or imperial units. The crew will be alerted
automatically of any malfunctions or necessary
warnings such as low fuel — orally for most of
the malfunctions and warnings, and also visu-
ally. One of the MFDs will identify automati-
cally the problem and suggest corrective
action. The alerting system is geared to the
severity of the problem.

The rest of the cockpit equipment is strategi-
cally placed in a logical, sensible fashion, giving a
well-designed and functional layout in a fairly
confined space. o allow the pilot to look out
and fly the aireraft (the most important quality of
a combat helicopter), the important systems can
all be managed using the devices on the cyclic
stick and collective lever. There 1s a set of stand-
by conventional analogue flight instruments
alongside the MI'Ds in the front cockpit. The
small wide-angled mirrors on both sides of both
cockpits allow the front crewman to observe the
rear one and both to view the rear of the areratt,

For the flight, T occupied the rear cockpit,
designed for the gunner. The aireraft can be
flown from either cockpit — the controls are
identical. The gunner has access to all the sight-
ing and sensing systems and weapons including
the Tiger's primary armament - the TRIGAT
firc-and-forget anti-tank missile. The pilot in
front can fly everything except the anti-tank
weapons, and has access to all the sensors,

For really rapid departure, the crew can get
into the cockpit, select “start” on both engines
simultaneously, then strap in, By the time they
have done this, the engines and rotor are at flying
speed, the avionics are self-tested and on-line and
you are ready to lift-off — after engaging the
automatic flight-control system if you wish.

We, however, did things slowly. The lefr-
hand engine was started, showing benign
acceleration and temperature peaks — no
drama here. With this running, we were able
to use it to give us hydraulic power and full
electrics to check our all the systems. Full and
free movement of the controls was performed
using the auxiliary hydraulic pump before the
start of the first engine. I noted that the eyclic |
stick has a relarively small range of movement
because there is a large amount of power avail-
able to the rotor with only a small amount of |
cyclic movement. The number-two engine was
then fired up, the warning system showing us
that everything was on line and serviceable. 1
pulled up into my first hover.
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TAKE-OFF, HOVER AND CRUISE

I deliberately relaxed both arms and feet as we
lifted off. There were no surprises, and we
came to a neat hover. I noted from the power
indicator on the MFD that we had plenty of
power in hand. The aircraft is designed to have
at least a 17% power margin when hovering
out of ground effect.

Warner rook over briefly and gave the offi-
cial photographer some unusual hover atti-
tudes: 20° nose down; nose up; 45 ° left and
right back. I resumed control and tried the
usual hovering manoeuvres of sideways, back-
wards and spot turns, with and without the
duplex four-channel automatic flight-control
system (AFCS), stabilization-augmentation
system (SAS) and trim-augmentation comput-
er. The latter is a special handling augmenta-
tion system for nap-of-the-earth flying to give
better handling at moderate speed.

These manoeuvres were to be repeated later
to the aircraft’s limits, when we had more
space. The message which came through loud
and clear was of the effects of a rigid four-blad-
ed rotor and 10% equivalent offset hinges.
They give an outstandingly stable aircraft,
even with all the stabilisation systems off
and there are three levels of automatic stabili-
sation. The Tiger hovered almost hands-off: 1
merely held the stick and lever very lightly, did
nothing with my feet and just gave the occa-
sional suggestion of a push-pull on the con-

trols. © hc hover was rock-steady. Vibrations
were henign, visibility was 'iuperh and T felt
comfortable and relaxed.

Eurocopter has made a big effort to provide
the crew with a comfortable cockpit. The envi-
ronment system should deal with most
extremes of weather, and the seats are comfort-
able and adjustable, so that you can see the top
line of the instrument panel display (this is
important because there are warning lights
here) and over the 21° drooped nose. From the

The Tiger is rock-steady in the bover

The pleasantly uncomplicated cockpit is dominated by two multi-function displays

rear cockpit, the gunner can see over the occu-
pant of the front cockpit and over the nose.

Best of all, from a handling point of view, is
good control, especially with the cyclic stick.
This is so important in combat helicopters
with the enormity of their combined tasks of
staying low, going very fast, identifying the tar-
get, firing at it and staying out of harm’s way.
The cockpit is so designed that | could find a
position where I could rest my right forearm
on my right thigh and thus achieve extremely
accurate handling. The small cyelic move-
ments give vast rotor-control power, allowing
precise, but relaxed control of the helicoprer.

I pulled maximum continuous power and we
shot out of Eurocopter’s small operating area
and into the cruise. While we were still fairly
heavy, [ held maximum continuous power to
check the speed. We were at 5,000ft pressure
altitude, 511{_‘ht1\' over 5,000ft density altitude
__ inslight mrbulcncc We got 140kt
(260km/h) indicated air speed,
150kt true speed. The brochures
say 145kt sea level, so this was
quite close. While the Tiger was
still quite heavy, I pushed over and
went to the published Vi of
160kt. The aircraft specification
calls for 160kt for our configura-
tion. The air-to-air and ground-
support version goes to 170kt
Given the sophistication of the
main-rotor system, | was curious
as to how fast I*'m'n[':.plcr had
actually flown the Tiger. “Much
faster,” said Warner. There was a
slight increase in the low vibra-
ton level as we passed through
150ke, but nothing significant, |
rolled left 30°, and snapped over
to 30° right again. All the
responses were benign. Warner
gave me a few system failures so
that T could assess the warning
systems. Pitot-head failure pro-

duced a mild gong and warning lights. I asked
for the more serious situation of a generator
failure (loss of nearly 50% of electrical power):
the warnings were the same, but the MFD
showed us the situation automatically. More
serious events, such as high/low-rotor RPM,
have an even more urgent ;Ittuntinn—gell::r,

AUTO ROTATION

Next, we entered auto-rotation with a powered
recovery at the bottom. Auto-rotation charac-
teristics are a minor consideration for a combat
helicopter, which will rarely be at such a height
as to be able to take advantage of it. No test pilot
report is complete without one, however. The
best rate-of-descent speed of 70kt gave us a rate
of descent of 2,600ft/min (13.2m/s), which is to
be expected in such a helicopter.

Helicopter performance, like many things,
is a compromise berween adequate or (better
still) more-than-adequate rotor power avail-
able to the pilot to do the job, and having a
benign rate of descent in auto-rotation. The
plus side is that, although Eurocoprer has not
yet carried out engines-off landings, I strongly
suspect that when it does there will be more-
than-adequate rotor power available to achieve
a successful benign landing,

Having by now got used to interpreting the
power parameters on the MFD, I explored the
effects on the rotor RPM (NR) on raising and
lowering the lever quickly, With a poor sys-
tem, you can get an unwanted loss of NR just
when you need high RPM most

The readability and interpretation of the
MFDs was excellent: the only slight niggle 1
had was that the engine torque representation
did not identify which needle applies to which
engine. Warner agreed, and said that he would
get it changed.

Flight r]mm"h very mild turbulent air com-
ing off the snow-capped Alps gave sudden mild
attitude disturbances that were easily con-
trolled. I was now flying the aircraft raw with
no stability augmentation,
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BACK TO LOW LEVEL
Eurocopter has clearance to fly low in this
zone, so we dropped down to a large open area
ta explore the limits of sideways and backwards
flight, and spot turns. I was allowed by Warner
to go sideways in each direction to such a speed
as to reach full pedal travel. This resulted in
about 60kt, plus or minus 10kt — an impres-
sive demonstration of tail-rotor power and the
suppression of other aerodynamic nasties
which can occur at these sideways speeds.
There was a very slight rocking as we went
through about 20kt, but nothing significant. Fast
backwards flight (60kt) was benign. Warner says
that he has been up to 70kt: his visibility from
the front cockpit looking aft is excellent. Fast
backwards flight is not an operationally neces-
sary manoeuvre, but does give the pilot a lot of
confidence in the quality of control. The air-
craft’s specificaton calls for a 40° heading
change after 1s, hence the powerful tail rotor
which gives a rate of turn of 120°/s,

AGILITY AND AEROBATICS

As we climbed up, I gave my five-point harness
and chinstrap an extra tug and handed over
control to Warner for him to demonstrate the
Tiger's agility. Accelerating using maximum
continuous power, he got up to 120kt in a steep
climb and pushed it over the top into a vertical
dive. For good measure, he then rolled the
Tiger through 180°.

Next came a manoeuvre [ have carried out
only in an aerobatic fixed-wing aircraft, point-
ing vertically up until the aircraft stops, kicking
it around 180° to point vertically down and
then, to demonstrate the rotor power available
in this extreme position, do a 180° turn. Very
impressive. We then did a couple of loops,
pulling 2g.

As T followed him through on the contrals, 1
noted that he did not use a lot of cyelic move-
ments, as you would in a fixed-wing aircraft,
thus proving the high rotor-control power with
only a small eyelic-stick movement. I noted out
of the corner of my eye that, as we became
inverted, my MFD artificial horizon toppled
but, miraculously, as we levelled out the right
way up, it was back to normal.

The next demonstration, which shows the
rotor-control power available, was coming to
the hover at a safe altitude, and whacking the
helicopter over to 90° of bank.

Air-to-air combat is in the specification, and
Furocopter has found that in such a role, with
the crew concentrating on keeping the other air-
craft in sight, you can get into some very unusu-
al attitudes — hence the Tiger’s ahility in this
area. The rigid rotor, as well as giving superb sta-
bility, also gives lots of control power, especially
during low or negative g manoeuvres. Recovery
from unusual atttudes is not a problem.

NAP OF THE EARTH FLYING

We next explored rapid aceelerations and then
quick stops from the hover, followed by a low-
level run below the treetops. The rotor disc
diameter is intentionally small, at 13m (the
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Technical details

The Tiger comes in three configurations
— combat support, anti-tank and sup-
port (does everything). As well as the sight
on the mast, there is also a thermal
imager, a helmet-mounted sight display
(both crew), a TV camera, laser range-
finder, missile localiser and night-vision
goggles. (Everything in the cockpit is
compatible with these.) Both crew have
access to all the sensors.

Besides its primary anti-tank missile
armaments, the Tiger’s armaments include
anti-tank missiles, HOT or TRIGAT,
unguided rockets, 12.7mm gun pod,
Stinger missiles, Mistral air-to-air missiles,

and a 30mm turret-mounted gun (capacity 450 rounds). Some of the weapon attach-
ments on the stub wings are steerable. All weapons are passive.

Systems performance, exceedances, malfunctions and other factors are recorded and
the maintenance crew has access to these. The aircraft has been designed to be oper-
ated in the field by unsophisticated maintenance personnel. Maintenance tests have
been carried out to ensure that tasks are done within a certain time. All aspects of a
mission are placed onto a cassette before the flight: this is then fed into the aircraft’s
computers, which programme the systems accordingly. The crew can modify this
information using the LCD scratch pad. The aircraft is protected against electro-mag-
netic interference in excess of anything that a battleship can produce, so the aircraft
can be safely deployed off shore. The aircraft is well below limits for ground resonance
to occur. For vortex ring to develop, entry conditions have to be exact. There is lots of

control power available to recover.

Bell SuperCobra’s is 14.6m and the Atlas
Rooivalk’s is 15m). The aircraft can therefore
be taken through very narrow gaps and is very
agile around the 90° bends.

With its mast-mounted sight, the Tiger can
hide behind an ebstruction, preferably solid,
and the hover hold is engaged using the
Doppler and radar altimeter. The gunner looks
through the sight on top of the mast, and can
take the helicopter up so that he can see the rar-
get. Only the sight is exposed, the rest of the air-
craft remains masked.

He can then take the aireraft back down, sort
out the weapons and pop up again to fire them,
He can fire four anti-tank weapons in, say, 45 —
the total exposure time of the aircraft. It would
be extremely unlikely that the enemy would see
the Tiger. The mast-sight vibrations have been
suppressed to within the specified limits,

[f the cannon is to be used on a target which
is not on the line of flight (it can be pointed at
least 90° either side), the resulting powerful
kickback is prevented from rocking the aircraft
by the automatic flight-control system. "T'his
receives signals, before the first round has gone
out, of the angle, direction, rate of fire and
other parameters to kick the heading of the
aircraft to point directly at the target before
the first round actually leaves the gun. Hence
the powertful tail rotor.

We returned to base and I carried out a steep
approach on to the H: visibility from the rear
cockpit looked good. Warner also demonstrat-
ed a sloping ground landing: the aireraft was
not equipped with the appropriate telemetry
for this so he could not tke it to the specifica-
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The primary anti-armour weapon, the TRIGAT

tion limit of 12°. The specification also calls
for the aircraft to be shut down for up to four
days on a 12° slope, so a special braking system
has been adopted, to avoid relying on
hydraulic brake pressure, which can dissipate,

Finally, we examined a single AC generator
failure, followed by a double failure. The warn-
ing systems alerted us, although we lost the use
of the MEFDs, The aiveraft was still perfectly fly-
ahle, however, using the front cockpit’s stand-hy
instruments. There are two batteries. Shut-
down, if necessary, can be accomplished in 30,

CONCLUSIONS
The four basic Tiger criteria of: not being
seen; if seen, not being hit; if hit, staying air-
borne; if a crash is inevitable; to survive it; were
proven to me. Other design parameters, such
as HOCAS (hands-on cyclic and stick) were
also proven, plus the essential ability of being
able to fly the aircraft while looking out the
whole time, even at night and in bad weather.
With its light weight, powerful engines and
superb flying ability, the Tiger can take full
fuel, full air-to-air weaponry and full TRIGAT
weaponry and get you to the target and back.
Maximum endurance is 2h 50min, including
reserves. Range with the fuel pods is 1,300 km.
The aircraft will probably remain unscen and
possibly unheard. It is designed to fly in all
weathers, except icing conditions, but it has sev-
eral anti-ice systems, although not on the blades
or engines, There is plenty of potental for
increasing engine power, or raising weight,
speed and other performance criteria. T was
impressed with everything | examined. J
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SPACEFLIGHT

Tim Furniss/LONDON

s James Weatherbee, commander of the
US Space Shuttle Discovery, brought his
orbiter close to the Russian Mir | space
station on 6 February, he told the station’s
commander Alexander Viktorenko that he was
“_..bringing our nations closer together”

How close the nations become depends not
just on the technical challenges facing the
“mllLi]L missions sent to dock with the Mir.
Perhaps more vitally, they depend on the fund-
ing of the two nations’ space programmes in
the lead-up to the proposed joint Alpha inter-
national space station after 1997.

NASA has been rold that it must cut §5 billion
fram its budger over the next five years. Daniel
Goldin, its administrator, savs that NASA is
being asked to do a lot more for far less and plans
to “...revolutionise the agency”,
an operational and more of a research and devel-

opment agency, and one considering the use of

“less expensive vehicles™.

The expensive Space Shurtle, the operation
of which is already under intense pressure
from budget cuts, could do withour this pres-
sure, especially when it is the major launcher
for the Alpha programme and about to be used
on the Mir docking flights.

Russia's space hmiﬂd has also been reduced,
to one-fifth of what it was five vears ago. The
Russian Government is now cutting it by a fur-
ther 40% to 1.2 billion roubles ($180 million,
at market exchange rates), putting it on a par
with India’s programme. The Government
says that the shortfall will have to be made up
from commercial investment.

Yuri Koptey, director-general of the Russian
Space Agency, says that his budget problems
could *...curtail plans for launching manned
spaceflights”, and warns of 360,000 space-
worker redundancies in 1995.

Veteran spacecraft and rocket designer Yuri
Semenav, chief of the Energia company, says
that 7,500 of his specialists have already been
laid off, and a further 30,000 jobs are in jeop-
ardy because of project cancellations.

Vladimir Ivanov, commander of Russia’s mil-
itary space forces, savs that there are not
enough boosters to support 73 planned launch-
es in 1995, Many of the 49 (of a planned 102)
civilian and military launches in 1994 were
accommodated by a reserve of military rockets,
which is now almost exhausted. Only seven
new boosters were manufactured in 1994,

This financial climate is hardly the best in
which to send the US Space Shutte o the
Russian Mir 1 space station in June, for the first
of seven planned dockings and US/Russian
joint operations over the next two years.

The dockings and operations will form the
first phase towards establishing the Alpha inter-
national space station, construction of which 1s
due to start in mid-1997, with the launch of a
Russian Functional Energy Block (FGB).

The Alpha project is not ver safe. NASA has
awarded the formal $5.63 hillion contraer o
Boeing for the construction of the Alpha, but

making it less of

Shaky partne

that does not necessarily mean that the project
has finally cleared the US Congress, although
the Republican party favours it more than does
the Democratic party. The performance of the
Atlantisin June will be an important factor.

PARTNERSHIP DOUBTS
Participation of other international partners —
the European Space Agency (ESA), Canada
and Japan — will depend on their continued
goodwill, already stretched to the full by the
design changes and budget arguments. The
launches of their respective modules and
equipment have moved into the 21st century.
The ESA, in particular, is being foreed to
reduce its space-station budget, and it is not
inconceivable that it could withdraw. France
and Germany have told it t cut its
Columbus/Alpha budget by $2 billion, to about
2.5 billion, by 2000,
Cost considerations forced the USA and
Russia to look seriously at joint operations in

the first place. The catalyst was the collapse of

the Soviet Union, which made co-operation a
sensible aption, both pullllmil\ and financially.

Before the Mir 1 expires of old age, N: ASA
and Russia have an apportunity to prepare for
the Alpha operation. Two Russian cosmonauts
have flown Space Shuttle missions. US astro-

naut Norman Thagard will be launched on a
Russian Soyuz, on 14 March, to stay aboard the
Mir 1 for about 80 d: ays. Astronauts John |)]d]1.l
and Shannon Lucid (the most-travelled |
woman astronaut) are training for a second .\'Ii]'
I shiftin 1996. One will fly. Two ather astro
nauts will make later missions, extending long-
duration flight experience for the USA.

The objectives of this Phase 1 co-operation
are to help each country learn to work with
each other; ro understand fully the rechnical
issues, including space-station construction
and maintenance and operations; to give the
USA long-duration flight experience; and to
perform scientific experiments — which will
take a back seat in the early stages.

NASA is paving Russia about $400 million
to host these missions, sz for the use of the
two new Mir modules, the Spekur and Priroda.
I'hese modules are to be launched in May and
October, much later than planned, and o late
to be of much use to Thagard, whose US
experimentation will be |i:.{'hl.

The Space Shuttles will be used to ferry and
return some Russian crews and the US astro-
nauts — only Thagard will get a Soyuz ride.
Although science is ]?L]I'tl'l’.‘d. the crews will
find themselves spending a lot of time with
]f}:_'i*ﬂi:'» and kt'z'\'iuing work
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h.
Despite the
Discovery’s triumph,
joint US/CIS

missions face an
uncertain future.

The high-profile flight of STS63 Discovery
— which was not originally planned to include
a Mir rendezvous, and was not part of the offi-
cial Phase 1 co-operative programme —
demonstrated how well US and Russian engi-
neers can work together from their Houston
and Kaliningrad control centres, overcoming
the challenges of language and cultural and
flight-protocol differences.

The STS63 launch in a Smin “window” was :
demonstration of the similar routine l.mnl.hu
which will have to be made during the Mir dock-
ing flights and for the Alpha spat'é station assem-
bly and servicing flights. The actual launch time
for the Discovery was not computed until later in
the countdown, based on latest Mir orbital data.
The weather was good for the STS63, and it will
be interesting to see to what extent flight rules
may be waived in more marginal conditions.
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The Mir seen from the Discovery on STS63

VHF communications between the Shuttle
and the Mir 1 were demonstrated on the STS63

mission. Communications from a distance of

40km (22nm) are planned eventually, and the
Shurtle and Mir commanders will assume more
in-flight responsibility and contral.

The concern over the two leaking reaction-
control thrusters aboard the Discovery and the
possibility that the nitrogen-tetroxide propel-
lant could damage the Mir’s solar panels and

optical instruments was an interesting test case
for co-operation between the respective flight-
control teams. After initially being against the
planned close rendezvous, Russia allowed the
Discovery (with its errant thrusters shut down)
to come within 11.2m.

CO-OPERATION BONUS

Brewster Shaw, director of Space Shurtle oper-
ations and a former Shuttle astronaut, says that
the thruster debate prm'inh:d an um'xpct'lcd
opportunity for the two parties to “...figure out
how we are going to deal with e l(.l'l nter how
we are going to operate together, and how we
are going to overcome unexpected things that
arise in the future. It was a special plus, I think,
to be able to do even mv .« negotiation and
more co-operation with our Russian partners
on this flight than we anticipated”.

The pilotng of Weatherbee, bringing the
Shuttle in towards the Mir, provided vital data
and experience to enable the STS71/Atlantis
commander, Robert “Hoot” Gibson, to go the
last 11.2m in June, and very delicately dock with
the Mir’s Kristall module port, at a speed of just

0.1ft/s (0.03m/s). The Soyuz docks with the Mir

at a speed of 0.4ft/s. Photographs and observa-
tions taken during the Discovery approach and
subsequent fly —around of the entire station, from
a distance of 120m, will be invaluable.

The docking of two such large vehicles has
never been accomplished before. It is acknowl-
edged that it is going to be dangerous. Gibson
will have just 4min to complete the docking
over a Russian tracking station in central Asia
and will have to use a camera on the
Rockwell/NPO Energia-built airlock and
androgynous docking system to have a clear
view of the Mir’s port.

The rten-person Shurtte-Mir crew
Thagard and two Russians (Vladimir
Dezhurov and Gennadi Strekalov) plus two
Russians brought up in the Arlantis (Anatoli
Solovyov and Nikolai Budarin), together with
the Shuttle’s own crew (Gibson, Charles
Precourt, Ellen Baker, Greg Harbaugh and
Thagard’s back-up Bonnie Dunbar) will con-
duct joint work and have the use of a Spacelab
laboratory in the Atlantis payload bay.

Solovyov and Budarin will be left aboard the
Mir and Thagard, while Dezhurov and
Strekalov will be brought home as part of an
eight-person crew. The only other flight to
carry eight was the STS61A/Challenger!
Spacelab D mission in 1983.

The crew for the STS74/Atlantis mission —

SPACEFLIGHT

to dock with the Mir 1 in October — has been
selected. The commanders for the STS76 and
81, scheduled for March and December 1996
respectively, Kevin Chilton and William
Readdy, have been assigned. Activites on these
later flights will be more complex

The STS74/SMM 2, under the command of
Kenneth Cameron, will carry some US solar
arrays to be integrated with those on the Mir 1,
to improve electrical generation. Eighty-four
of the modules each containing 80 solar cells,
will be integrated as 42 hinged-pairs.

Hp wcewalks are p[mnul for later Shuttle
missions. The STS76/SMM 3 has provisions
for two astronauts to make walks to mount
experiments on the exterior of the Mir 1, while
the SMM 5 will include a spacewalk, possibly
by one Russian and one US astronaut, both
wearing Russian suits. Scheduled for the
SMM?7 in May 1997 is the world’s first four-
person spacewalk (two Russians and wtwo
Americans) to deploy a solar-dynamics module
on to the outside of the Mir 1. This will be the
most realistic rehearsal of space-station assem-
bly ever to be undertaken.

Once the FGB has started the Alpha pro-
gramme, a vacant Mir 1 will be kept alive for
another year to 1998, to enable evaluation of
the new solar-power system. 4

The Discovery beads for the Mir rendezvous
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PEOPLE

with the company board.
Executive vice-president John
Kelly has been named chairman,
chief executive and president. He
will continue as chief operating
officer until a replacement is
named. Vecci worked at Alaska
Air for two decades.

B FAA

The US Federal Aviation
Administration has appointed
Christopher Hart to a new post

Bill McCourt of assistant administrator for sys-
tem safety. Hart will have overall

m AIR BELFAST responsibility for the FAA’ safety

Dr Bill McCourt has joined the | programmes. Hart was formerly

board of new UK airline, Air | deputy administrator at the US

Belfast. McCourt was managing | National Highway Traffic Safety

director of the “Old Bushmills” | Administration.

Distillery until 1992. He was pre-

viously general manager at the | @ GKN

Rolls-Royce plant in Belfast. David Wright has been appoint-
ed to the board of GKN, and will
succeed Alan Jones as managing
director for the company's
Aerospace and Special Vehicles,
with responsibility for the

Westland Group and GKN’s

mALASKA

Raymond Vecei, Alaska Air's
chairman and chief executive, has
resigned because of differences
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Special Vehicles Division. Wright
has been chief executive of the
Division since 1989, which he
joined after 27 years with GEC.

B AMERICA WEST

America West Airlines has
appointed Barbara Newman as
vice-president, compensation and
benefits, and Stephen Johnson
as vice-president, legal. Newman
comes from Avon Products, New
York, and Johnson was formerly
senior vice-president and general
counsel for GE Capital Aviation
Services in Shannon, Ireland.

BFLIGHTSAFETY

Britt Hoskins has been promoted
to director of Government busi-
ness, a new position at FlightSafety
International. Hoskins has been the
companys manager for its
Daleville-Dothan Learning
Centers, which primarily train mil-
itary aircrews, for the past 11 years,

® PEMCO

Precision Standard of Birmingham,
Alabama, has appointed Cleveland
Howie as director of marketing for
the company’s Pemco Nacelle
Services Unit. Howie was most
recently senior sales and marketing
representative for AAR Engine
Component Systems. The compa-
ny has also appointed Lars
Kirchhoff as regional marketing
manager for its Pemco World Air
Services Unit in Copenhagen,
Denmark. Kirchhoff was with
Ansett/ TN in Sydney, Australia.

mSINGAPORE

Singapore Aerospace has appoint-
ed deputy chairman and president
Quek Poh Huat chairman in
place of Lim Hock San, who steps
down from the board. Boon Swan
Foo, president and director of
Singapore  Shipbuilding &
Engineering, becomes a director of
Singapore Aerospace.

mRAF

Flt Lt Jo Salter has qualified as
the first woman Royal Air Force
“Combat Ready” strike/attack
pilot, and has begun operational
service with No 617 (The
Dambusters) squadron.

E BOMBARDIER

Gaston Hérbert has been named
president of the Bombardier
Aerospace Group’s de Havilland
company. Herbert has been exec-
utive vice-president of the com-

pany since last November and
succeeds Ken Laver, who has left
to pursue other interests.

® SIMUFLITE
Marjorie DeLong has been pro- |
moted to manager of sales repre-
sentatives at Simuflite’s
Dallas/Fort Worth headquarters.
She was formerly the company’s |
regional sales manager for the
North Central Region, Chicago.
George Black replaces Delong
in Chicago. The company has also
promoted Karen Montalvo to
manager of marketing services. |

E CANADIAN

Canadian Airlines International has
made Gill Edwards its new cus-
tomer service manager at ‘Terminal
2 at London Heathrow Airport in
the UK. Edwards comes from
British Midland, where she was
duty manager at Liverpool Airport
and at Heathrow Terminal 1.

m CATHAY PACIFIC
Andrew Hoad has been
appointed general manager sup-
plies at Cathay Pacific. He
replaces Albert Harrison, who
will be director of Belfast
Airport in the UK.

B TECH/OPS

Steven Koenig has been named
senior vice-president for Tech/Ops
International of San Mateo,
California. He has been a vice-pres-
ident with the company since 1993

Martin Tyler-Bennert

m UNISYS

Unisys has appointed Martin
Tyler-Bennett, a specialist con-
sultant in customer relationship
and loyalty marketing manage-
ment for airlines and other trans-
portation sectors. Before joining
Unisys, ‘Tyler-Bennett acted as
consultant for Thai Airways and
several other airline projects.
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Is safety really
paramount?

Sir — The way James Weber
blows his country’s own horn is
in bad taste (Flight International,
Letters, 8-14 February,P41).
His arguments about safe air
travel in the USA are invalid.
Need we remind him about the
way the McDonnell Douglas
DC-10 was allowed to keep
flying, despite accidents in the
1970s and 1980s? Why was the
US Federal Aviation
Administration not as stringent
with the DC-10 as it was with
the ATR turboprops?

I am not defending the French
Directorate General of Civil
Aviation. Rather, I am asking:
are certification standards really
what they should be?

Are certification authorities, on
both sides of the Atlantic, doing
their job, or are political pressures

The dangers of an
SRA approach

Sir — I know little of the Boeing
737 accident at Coventry Airport
on 21 December, 1994, accident,
but alarm bells rang in my mind
when 1 read that a surveillance
radar approach (SRA) was used.

At Hamburg in 1991, I flew
such an approach in instrument
meteorological conditions. It was
a short-notice approach because
of the disablement of a Boeing
727 on the instrument-landing
system runway. Contrary to what [
had expected, air traffic control
(ATC) only advised of distance to
go — and nort the expected alti-
tude at each mile to go. T had the
appropriate Jepps SRA chart
available, and so could study the
required profile.

[ had expected ATC advice such
as, “four miles — you should be
1,200ft ". Instead we were told:
“Four miles — turn left 5°,” and
nothing about the altitude.

The approach seemed disjoint-
ed and uncomfortable because we
did not know what increments
would be used in the next call.
This meant constant references to
the distance/altitude scale on the
chart by both pilots.

Was the FAA more lenient with DC-10s than it bas been with ATRs?

and national pride forcing them to
turn a blind eye to aviation’s first
rule: honesty?

A PAPADAKIS

Macedonia, Greece

Peeking in the
backyard

Sir — Before James Weber
accuses the French Directorate
General of Civil Aviation and

A problem with an SRA occurs
if the aircraft goes high on profile.
For example, a call of “..four
miles to go, you should be at
1,200t is a fine, but suppose the
aircraft is actually at 1,400ft. The
natural tendency is to increase the
rate of decent in an attempt to
“catch up” by the time the next
increment is called. On a ground-
controlled approach, ATC would
say, for example, “...slightly high
on glide slope, increase your rate
of descent”, There is no such lux-
ury on the SRA.

Add anxious piloting because of
poor visibility, and the picture
emerges of an aircraft high on
slope, power reducing to min-
imise power build-up, and the
inevitable increase in sink rate
possibly going unnoticed.

Most medium/heavy airliners
have maximum recommended
sink rates of 1,000ft/min (5m/s)
when below 1,000ft. Perhaps a
cautionary call by AT'C would be
appropriate on all SRAs — eg,
“caution — sink rate”, which
could be inserted at appropriate
points down the approach profile.
JOHN LAMING
Tullamarine
Victoria
Australia

Airbus Industrie of “...letting
aircraft continue to crash while
they work out whatis
happening”, he should look at
his own “backyard”. Despite
growing evidence that the
Boeing 737 rudder system may
have contributed to a series of
fatal accidents, the US Federal
Aviation Administration is still
trying to sort out the problem.
HALUK TAYSI

Weybe, Germany

Effects of more
productivity

Sir — Mr Holubowicz (Flight
International, Letters, 25-31
January, P52) asks: why should
increased productivity be
detrimental to safety? lam a
captain flying Boeing 737s, and I
shall answer this question.

The cumulative effect of
changing sleep patterns, altered
rosters, 12-14h days, restricted or
no summer leave can resultin a
pilot feeling disoriented and
exhausted.

The same pilot probably has a
mortgage to pay and a family to
support. He needs his job. He is
unlikely to declare himself
“fatigued” on a regular basis.
He tﬁercfurc flies when he is
not properly fit. It is human
nature.

If more productivity means
sensitive and efficient rostering,
then pilots have little to
complain about. If it means
excessive night duties with
minimum rest periods, as |
suspect it does, then this extra
productivity must indeed be
detrimental to safety.

PAUL HEGAN
Hove, Sussex, UK.

The opinions on this page do not necessarily vepresent those of the editor: Flight International cannot
undertake to publish lerters without name and address and reserves the right to select or edit letters
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WHAT’S ON

Flight Fnternational Acrospace
Industry Awards: deadline for entries
is 24 March, 1995. Contact: Lisa
Devlin, Flight International, Quadrant
House, Sutton, Surrey SM2 5AS, UK;
tel: 444 (181) 652 33 15; fax: +44 (181)
652 8981,

Russian Aerospace ‘95 - a Flight
International conference in co-
operation with Aviaexport, 25-27
April. Contact: First Europe
Communications, 43-45 5t John
Street, London ECIM 4AN, UK, tel:
(171490 3318; fax: +44 (171) 490
3319,

RAeS Events - March (in London,
unless otherwise stated): STRV 1A & B
1 March; The role of GPS in European
Civil Aviation, 2 March; Li
Lecture 7 March; 39th RJ Mitchell
Lecture 8 March, Southampton; Rafale
Lecture 9 March; 40th Chadwick
Lecture 15 March, Manchester; The
ion of the Helicopter to Special

Roles 16 March; ] D North Lecture 16
March, Wolverhampton; Sholto Douglas
Lecture 16 March, Heathrow; The Role
of Intelligent Systems in Defence 27-28
March, Osford; High Lifc and
Separation Control 29-31 March, Bath;
Oxford Air Transport Course 19
March-1 April, Oxford. Contact: The
Conference Office, Royal Aeronautical
society, 4 Hamilton Place, London W1V
O0BQ, UK; tel: +44(171) 4993515; fax; +44
(171)493 1438,

Crmﬁe}d Short Courses - March:

Airport Economics and Finance
Symposnm 6-10 March; Computer
Modelling of Aerospace Vehicle
Dynamics 20-24 March; Effective

in Air Transport 27-30

March, Cranfield, Bedford, UK. Contact:
1 .cslq,r Roff, Short Course M.a.mgcr.
Cranfield University, Cranfield, Bedford
ME43 0AL; tel: +44 (1234) 750111, ext
2564; fax: +44 (1234) 751206,

Avionics Workshop 11 March, San
Antonio, Texas, USA. Contact: Rick
Garcia, 4243 North Westshore Blvd,
Tampa, Florida 33614, USA,; tel: +1
(B13)8799714; fax: +1 (B13) 875 4514,

Open Cockpit Day 12 March,
Weston-super-Mare, Avon, UK.
Contact: Avia Press Associates, 75 Elm
‘Tree Road, Locking, Weston-super-
Mare, Avon, UK; tel: +44 (934)
B22324/8207 11; fax: +44 (934) 822400,

Aero Engine Design 13 March,
Filton, Bristol, Avon, UK. Contact:
Justin Matthews, Hon Sec, Royal
Acronautical Society, Bristol Branch,
/o British Aerospace Airbus, C2-3460,
B56 C2 Technical Centre, PO Box 77,
Filton, Bristal, BS99 7AR, UK; tel: +44
(117) 9364006; fax: +44 (117) 9364270.

Lightning Protection of Avionics 13-
17 March, Pinsfield, Massachusetrs,
USA. Contact: Lightning
Technologies, 10 Downing Parkway,
Pittsfield, Massachusetrs 01201, USA;
tel: +1 (413) 499 2135; fax: +1 (413) 499
2503.
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Rt srnAer & LEVEL = |

75 YEARS AGO
Extracts from F;;Z;, March 4, 1920
A New Avro Triplane

Special interest attaches to the latest production of
the Avro Co, which has just successfully gone || |
through its trials at Hamble, inasmuch as it revives || |
the early activities of this pioneer firm, when MrA'V
Roe produced — if not originated — the tractor tri-

Annual dinner of the British Air Cbm‘fc:‘Assm'im:'an, Londonderry House, 1949

YUCKSPEAK

TSR ROGER'S TOTALAVIATION || plne tpe o machine..
Perception  tunnel = BOOKSHELF
Ministerial aviation policy Warplanes of the L"ﬁw‘fﬁ}’

Edited by David Donald, published by Aerospace Publishing, 34

& BA chief Sir Colin Brackenbury Rd, Hammersmith, London W6 0WE.
Marshall. in his Sefton | Positives: lists all the really odd machines thatthe (| . S
Brancker memorial lec- | German industry produced in the 1939-43 period, as

well as the well-known ones; nice artwork; fascinating
photos of things you never even knew existed.
Negatives: sometimes chaotic layout (especially in I
the technical descriptions

ture, tells the Chartered
Institute of Transport that
his airline does want the
pmjecrcd 600-sear New

In the ~\wn l\'pe 347 |p|1ne wath Benrdmore

Large Aircraft, but that it | surrounding the major art- TAB Rating:
also wants it to be | Works), irritatingly bad | @ Topshelf engine, the pilot is located well back along the fuse-
¥ o oMintadines: grammar (“The Do 24T2, | @& Middle shelf lage, at the rear of the cabin, with his head projecting

above the top of the fuselage. From here he has an
excellent view in all directions...
%
The Flight to The Cape f

1 Borttom shelf
a Wheel chock

introduced in 1943, replaced
the French 20mm cannon
with a German MG 151..."),

looks like a revamp of earlier published work.

free for the first ten years,
and corrosion-free for its
entire  life.” Delford
Smith’s Evergreen Inter-

national in Oregon has got
something that needed no
major maintenance in its
first ten years, and has

remained corrosion-free

ever since: it’s called the |

Hughes HK-1 Hercules,
or Spruce Govse to the rest
of you...

@ ATCOs in Ulyanosk
are  taking  industrial
action, but because they
could be fired for refusing
to work, the controllers
have gone on hunger
strike. This would nor-
mally mean that they
would have to be sent
home. However, the peo-
ple who have to decide on

Of the four machines which were flying on the
Cairo-Cape route last week, disaster overtook
three, and, at the time of writing (Wednesday),
the Sllvcr Queen II, the South African
Government’s Vickcrs-—Vimy, is the only one left
in the running,

*0¢

Flying and Curious Phenomena
(continued)

Referring to the letter of Willy Coppens last week, I
may say that | have already observed the same phe-
nomenon... When the sun is rather high above the
horizon, the rainbows produced by reflection of the
sun rays may figure complete circles. Sometimes it
happens that the upper portion of these circles is
absent, so that one sees a reversed rainbow.

Giving ewdence to the enquiry, Sir Archibald
Apron of British Aviation Arcades said: “As you
can see, the limitation at our airport is terminal
capacity. We're already overcrowded, and it’s still
only spring. Also, some passengers are bringing
bags with them, too: we suspect that some of
those bags have lunches in them, and that will
cost us a lot of sales. We must be allowed to build
another restaurant.” A spokesman for Birdseed
Airlines said: “It’s a myth that we need more run-
ways: look at all that grass, and hardly an aero-
plane in sight. Where’s the beer tent?”

(Competition day, Cowes Airport, Isle of Wight, 1949) Y

their fitness or otherwise
are state-employed doc-
tors who have refused to
declare them unfit for
work. At least one striker
has already fainted at his
radar scope, and others are
expected to follow., Is this
what is meant by

a collapse of

service?

Vte de Marolles,late Flying-Liuet, AMF

*o¢
International Air Mail Services

It is to be hoped that the “allégement” is true
that officers of the Civil Aviation Department of
the Air Ministry and Post Office experts are in
consultation on the question of the inauguration
of new international air mail services, and there
is likely to be a considerable extension of the
present facilities shortly, and a reduction in the
scale of charges. And about time, too!

FLIGHT INTERNATIONAL 1 - 7 March 1995



CLASSIFIED

PRESS DAY - Classified advertisement copy should reach UK Office by 4,00 p.m. on Wednesday of the week prior to publication,
PROOFS - Procfs can be supplied by arangement.

CHEQUES /POSTAL ORDERS - Payable to Reed Business Fublishing and crossed "& Co’
CREDIT CARDS - We will be pleased to take your copy over the phone and arrange to debit your Mastercard/Visa/Diners

Club/American Express Cards.

BOX NUMBERS - By amangement. All replies to be sealed envelopes only to UK Office address for forwarding. No faxes please
VALUE ADDED TAX - All E.C. advertisements liable to VAT &t current UK rate.
TERMS AND CONDITIONS - Full details available from Head Office address.
CANCELLATIONS - All cancellations to be in writing to UK Office by 10.00 a.m. of Monday for following week's issue.
RESPONDENTS are urged to take all reasonable precautions in replying to advertisements and in particular before parting with money
Flight Intermational cannot take responsibility for the outcome of business transacted between readers and advertisers,
DISTRIBUTORS - Includes only manufacturer authorised dealers/agents/representatives for new aircraft /nelicopters.

NEW AIRCRAFT
DISTRIBUTORS

BEECHCRAFT

Classified Department,

Flight International,

Reed Business Publishing Ltd.,
Quadrant House, The Quadrant,
Sutton, Surrey. SM2 5AS ENGLAND
TELEPHONE +44(0)181 661 6373
FAX +44(0)181 652 3279

FLIGHT

For classified contacts
and overseas offices

se¢ page 3

AIR HANSON
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FOKKER

MANUFACTURER'S UK represen-

tatives, Fokker 50, Fokker 60 Utility,

Fokker 70, Fokker 100. Brian Cal-
vert, Hunting Aviation. Tel: 081 897
6446, Fax (081 759 8193,

NEW AIRCRAFT
SALES

ﬂETMH‘l‘

Russian Private Company
is able to offer you

NEW & USED, SALE & LEASE
RUSSIAN BAILT AIRCRAFT

& HELICOPTERS
all kinds of Support in
Maintenance and Operation.
Please contact:

PETROVICH Co. Ltd.
Moscow, Russia
Tel: +7 (095) 401 0555
Fax: +7 (095) 401 4925

United Aerospace &M

EXCLUSIVE OFFER FOR SALE
(2) BOEING 720B, JT3D-1 PAX CONFIG

Comprehensive spares package included
Please fax for full details: +(44) 01242 517502

CHRISTEN EAGLE - 575 TT, long
runge tunks, B & C starter/alternator,
Halon sys, elec eng HT, cabin HT,
portable GPS, 2 chutes. Nice. Fin-
land, £48K. 358-0-652-168.
358-0-452-2486. Fx 358-0-171 396.

USED AIRCRAFT

2 HUNTING
AVIATION

BUSINESS AVIATION
THE TOTAL SOLUTION:

v Aircraft Sales and
Acquisition

v Operating Management

v Crewing & Maintenance

+ Charter

AIRCRAFT FOR SALE
125-700B (257100)

Lear 31A (051)

Jetstar II (5210)
Challenger 601-3A (5016)

Contact: Neil Harrison

dd

Aerospace Division

Available Aircraft
for Sale or Lease

(1) B747-212B (-7J)
(2) MD-87 (-219)

(3) DC-10-30 (-50C2R)
(1) B727-200A (-15A)

To obtain specifications or to schedule an inspection
please call:

Anthony Diaz at (212) 536-9371. Fax (212) 536-9401

CORPORATE JET
& TURBOPROP

Sales * Management * Charter

Please contact: Peter Roberts
RAM Aviation Limited, RM House

BOEING

BOEING 737-205 FOR SALE

S/N 194089, 1969 mode!
130 seats, TT 63364, TC 68462
Fuel cap 34260 Ibs
Max tow 54206 kgs
Engines JTBD-15
Aircraft due for D-check in March
Asking price USD 1.2 million
NORDIC EAST AIRWAYS
Mr Gunnar Ohlsson
Tel: +46-8-593 620 10

Fax 593 614 44

BRITTEN NORMAN

BN2A S/N 153 Very low times. New
CofA, parachute equipped-£75k. Tel:
+44 (01954 211047 Fax: 210752

Two Long Nose Trislanders with
similar paint and equipment for sale.

Both  aircraft have had extensive
overhaul and include many zero
timed components. Package price

499,000 U.S.Dollars, includes spares
and Nil hr engine. F.O.B Glasgow
Scotland. CASL Tel: +44(0) 1236
457777 Fax: +44(0) 1236 738322

FLIGHT

Take Flight
every week

Tel: +44 (181) 402 8491

azaidissvio

Letchmore Heath, Herts WD2 BES, UK
Tel: (44) (0) 923 852424
Fax: (44) (0) 923 857933

Fax: +44 (181) 402 8383
Fill in the subscription
form in this issue

Hunting Aviation Limited
Business Aviation Division,
No2 Maintenance Area, London
Heathrow Airport TW6 3AFE,
England

Tel: 44 (0)181 897 1243
Fax: 44 (0)181 759 4688

Striving for the best facilities for |y
G.A. Customers on the ground  [Readlly
and in the air in 1995

sl
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CLASSIFIED

a8

AIRBUS

CESSNA

SIMERA

4 x Airbus A300 - B4

Converted Freighters
Owned by BA Leasing & Capital Corporation

Stage Il
43 tonnes payload

Up to 20 pallets side by side (88x 125)
plus 20 LD3's |
for all around efficiency

First delivery 1996

For information, contact
Simern Commercinl Manager Ted (27) 11 927 4447 Fay (27) 11 395 1280

Simera Representative Tel (44171 373 0271 Fax (44) 71 373 0271
Allred fiperssationad Ine. Tel (1) 303 753 1434 Fax (1) 303 757 0110

BRITISH AEROSPACE

JETSTREAM 31°S

FOR SALE OR LEASE
WET OR DRY

Give your Jetstream operation
: a good start.
For training, parts and maintenance:
Garett TPE 331
Major Service Center

SUN-AIR OF SCANDINAVIA A/S
Phone: Denmark +45 7533 1611
Fax: Denmark +45 7533 8618
sita BLLOPEZ

1979 CESSNA 340A -

No damage history/Hangared — LOWW /ATPL-Pilot

RAM-IV

Total Time: 2350 Hours

Engines: 790 Hours since RAM-1IV
(1600 TBO — Heavy case)

Propellers: 790 Hours since new —
fresh overhaul

Grey leather interior — like new
Grey/white/red paint — like new
Avionic:

Dual Sperry 760 Channel NavComs
Audio Panel
400 Transponder — Encoder
KT-76 A Transponder — Encoder
400 DME
400 ADF
RMI
HSI
RDR-160 Radar
Digital-Radar Altimeter
Intercom
400 B IFCS — Autopilot/Flight Director
Yaw-Damper

Equipment:
Spoiler-Speed Brakes
222 Gal Fuel!!
Vortex Generators
Full De-Ice
Air-Condition
Second electric Horizon
Fuel Flow Computer
Digital clock/OAT/Volt
Synchrophaser
Vertical Card Compass

flown/Call — Fax for full specs.

Tel: (43) (1) 70117

JET PROVOST T3A - two sca, EXECUTIVE JET SALES LTD.

side-by-side basic jet trainer. Com-
pletely renovated including new paint
and avionics. A regular flier, it com-
es complete with live ejection seats
and full documentation. A classic jet
aircraft that’s easy to fly and afford-
able to operate. £50,000+VAT. Tel:
Tom Moloney (UK) 01276 858533.

Specialists in BAe 125-800 and 700
aircraft and BAC One-Eleven Execu-
tives and Airliners. Tel: UK +44
(0)908 612301. Fax: UK +44 (0)908

210602,
ELIGHT

DIRECTORIES PHONE +44 (10) 707 665151

s - CITATION 1 SP 1980 4500TT T/Rs
m/ Freon, recent paint & interior. Tel:
/CITETIONT | (44)993 771423,
JET MARKETING DIVISION FOR 1975 F337G TT 35600 Eng's mid life
NEW CITATIONS: New CofA Prop O/h Photo Modified
CHAT'E.;%}EEI..T'S\:?:%#LTRA’ floor Clam door, Various seating
d " config. Ifr. New avionics inc Gps.
U?JENDDEIIJTngiG‘I‘E‘:’LI?UBSLE nice clean a/c. £48,000 ono. For full
PROGRAMME details Tel: 44 794 517317, Fax: 44
Suite 2.4, Doncastle House, 794 518114,
Doncastle Road, Bracknell,
Berkshire RG12 BPE
T o g3 ELIGHT
\_ Telefax; +44 (0)1344 304830 ) TAKE FLIGHT EVERY WEEK
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USED AIRCRAFI' continued

CESSNA
continued

CESSNA. 303 Crusader, 1982 TTSN
1327  TBO 2000,  Will  equip.
£73.000. Based Spain. Tel: +34 |

| 3451281,

IDS AIRCRAFT Cessna
Citation Centre.  Aircraft and parts
sales,  maintenance,  management,
charter, Tel: 01202 573243,

authorised

CESSNA 182, Early model. Paruchu-
te equipped. Needs work. Spare engi-
ne, Tel: +44 (0)954 211047, Fax:
210752,

PIPER

P.A. 31-310 NAVAJO. Constructed
June 1972, Total time 5060 hours. C.
of A until May 1995. Notice 75
until May 1997, One corporate owner
last 13 yrs. Blue/white livery. Tel/fax
+44 (0) 130381 3610,

SHORTS

SHORTS SD360 AIRCRAFT FOR
SALE OR LEASE. Spacious interiors
for convertible operations al unbeat-

able cost. Contact Shorts Leasing
Lid. Hartley Wintney, Hampshire
RG27 BTP. UK. Tel: +44(0)1252

844891, Fax: +44(0)1252 843718.

NEW HELICOPTER DISTRIBUTORS

ROBINSON

SLOANE HELICOPTERS LTD

Sole UK Robinson R22 and R44 Distributor
HELICOPTER ENGINEERING,
R22 OVERHAULS, TURBINES
Sywell Aerodrome, Sywell, Northampton NN6 0BN.
Tel: (0604) 790595 Fax: (0604) 790988

50"

AGUSTA McDONNELL DOUGLAS
NEW Al109¢ 10 UK spec. Executive
interior,  full  IFR  avionics.  Full

details from: CSE Aviation Lid, +44
(071865 844211 or Fax: +44 (0)1863
841207,

More Recrultment and more
Classitied PI?GI than any other
aerospace litle — every week

+44 (181) 661 6373

AIR HANSON
U.K., Ireland, Benelux & French
McDonnell Douglas Sole Dis-
tributor. UK & I[RELAND
SIKORSKY DEALER. New/

Used Helicopters in Stock.

TEL: 44(0)252 890089

FAX: 44(0)252 890102

USED
HELICOPTERS

BELL

Henry Williams

hl.l.l Electrical Ltd

Dodsworth St, Darlington DL1 2NJ

For the best choice in:
B Aviation Ground Lighting

Bell Helicopter

A subsidiary of Textron Inc.

Jetranger

1982 BELL 20683 JETRANGER |1l - 3000 hrs.

1979 BELL 20683 JETRANGER IIl - 1340 hrs.

1978 BELL 20683 JETRANGER Il - 3800 frs.

1973 BELL 206B3 JETRANGER || - 8340 hrs,

1969 BELL 2068 JETRANGER |1 - 5140 hrs.

Set of JetRanger emergency popout
floats.

We can supply used JetRangers/Long Rangers
from Bell Helicopler Texiron with § months
lactory warranfy
ALAN MANN HELICOPTERS LTD

Fairoaks Airport, Chobham, Surrey GL24 8HX
Fax: (0276) B56241. Telex: 858492 AMSALE G

(0276) 857777

m:

AR S R
BELL 206B3 1981, 2220 hours,
floats, hook, duals, wedge, windows,

Private C of A. $300,00(. US. Tel:
35323 33249, Fax: 353 23 34605,

ROBINSON

ROBINSON  R22
TT235, Governor,

Beta,

Tel: 01902
453077 Fax.

453465 office. 01902

EQUIPMENT, MAINTENANCE & SERVICE

FOR SALE

also available:

KLM Royal Dutch Airlines offers for sale one fully operational

DC10 FULL FLIGHT SIMULATOR

CAE, 1972, Rediffusion Novoview 2000 visual, incl. spares

DC10 COCKPIT PROCEDURE TRAINER
Atkins & Merril, 1972

1990,
always hangared,
concours. £69,000. No VAT to pay.

B Control & Moniltoring Systems
B Airside Guidance Signs

B llluminated Wind Cones

B ATC Desks & Mimics

B Taxiway Routing Systems

| Design, Supply and install

Contact Austin Orton on

(01325) 462722

ONE-STOP SOLUTION o your
pressing needs. high & low volumne
components. Taub  washers BS41-46
for  aircraft  specifications  (BS
5750.2). Press-Ex (N.E.Lud, Tel:+44
0191 491 1396, Fax:+44 0191 49]
1398

TURBINE SUPPORT.
Helicopter & Marine Turbines. Bal-
ancing, NDT. Spares. AQAP4. JAR-
145, Tel: +44 (01983 565337, Fax:
+44 (983 617096,

AIRCRAFT ENGINES/
ACCESSORIES

FOR SALE UNUSED WAE 324-21
Type Engines P/N 2110D(KN). Stored
in London. For more information
please refer. Call 0171-3405673 or
Fax 0171 2220651

AIRCRAFT TRIMMING

A. DEAN Esxecutive Aireraft Trim-
mer. Citation, Learjet. Kingair. Maobi-
le und Trimshop. Supported by JAR
145 at Hawarden Air Services. Tel:
01606 77096, Mobile: 0374 460517,

GROUND EQUIPMENT

ALL SECOND HAND GSE . ASU,
GPU, Loaders. tractors, Push Back,
Special trucks, Freight and Passenger
Arcas.  Assproreco:  Tel:  Fl033)
32537846. Fax: F(033) 32522560,
BOWSER FOR SALE. Ford D
series. 17,500 LTR (4.000 gal) Avia-
tion fuel conversion. C.AP. modifi-
cation. Excellent all round condition.
L£R.500. Phone: (1843 230330 fax:
01843 23133 1.

..+..
——

KLM

Royal Dutch Airlines

For more information please contact:
Ton Opdam, Manager Flight Simularor
Department

PO, Box 7
Schiphol Airport, The Netherlands
Tel: +31-20-6491527

Fax: +31-20-6493154

siTa: SPLNOKL

700, 1117 ZL,
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CLASSIFIED

WORLD
AIRLINE

| DIRECTORY
\ AVIALL For the first time the

Waorld Airline Directory
is being published in three
issues, doubling the

“HAND-IN-HAND"™ number of editorial pages
' ! giving readers much
improved information on

| each airline around the
world.

| QOver 1.00_0 airl‘incs that
'| NOW YOUR ONE SOURCE SUPPLY | | Srisuwutalt
FOR ALL YOUR GENERAL s g

operated and airline route

AVIATION NEEDS structures.

The World Airline
Directory will be split

R. F. SAYWELL LIMITED ARE PROUD TO geographically in 3 issues.
ANNOUNCE THEIR APPOINTMENT AS THE e
APPROVED U.K. ASSOCIATE DISTRIBUTOR headquartered in the

FOR AVIALL e e e

includes airlines of

= 3 = E Europe. April 5§ — Part 3

DISTRIBUTING AND SUPPORTING PRODUCTS FROM MORE save et RS e
THAN 80 MAJOR AEROSPACE COMPANIES World.
This is traditionally the

AIR MAZE FILTERS CLEVELAND WHEELS & BRAKES  McCAULEY most sought after
AIRBORNE MANUFACTURING €O CONDOR TYRES MARVEL - SCHERL FR Directory of the vear so
AIRCRAFT BRAKING S5YSTEMS INC  DAVID CLARK €O H. K. PORTER AERODUCT : y
AIRPATH INSTRUMENTS EDEL AEROSOL PAINTS PRESTOLITE PARTS f‘nake sure your company
AEROFLASH G EMINIATURE LAMPS SCOTT OXYGEN is seen in it!
AEROQLUIP BFGOODRICH SLICK ELECTRO MAGNETO . i
BENDIX ENGINE PRODUCTS B GOODRICH DEICH STAINLESS STEEL LOCKING WIRE To advertise in any of
BRACKETT AIRCRAFT CO GOODYEAR TYRES TELEDYNE BATTERY GlLI these issues or to find out
CECONITE LORD MOUNTS TELEDYNE CONTINENTAL SPARES more about our special
CHAMPION SPARK PLUGS LYCOMING SPARLS TIMKEN WHEEL BEARINGS

ADVERTISERS INCENTIVE
please call your nearest

Just some of the products available from R. F. SAYWELL LIMITED sales office:

FLIGHT

Head Office

E FREE PHONE 0800 521576

Tel +44 (181) 661 6373
‘ Fax +44 (181) 652 3279
S USA
R. F. Saywell Limited, Brookside Avenue Industrial Estate, Rustington, Littlechampton, Tel +1 212 679 8388
West Sussex BN16 3LF Tel: +44 (0) 1903 774221. Telex: 87469, Fax: +44 () 1903 782765 Fax +1 212 679 9455
— - Singapore
HEADSET SERVICES WINDOWS AND Tel +65 226 3188
WINDSHIELDS Fax +65 223 6960
CALL US FIRST for Headsets, THE COMPLETE HEADSET - = = . " ,
Spares and repairs - Clement Clarke,  SERVICE. Available from Hayward ACRYLIC  windows.  Windshields. FINAL {-(_)P\’
Comunica, New Eugle, Peltor, Plan-  and Green Lid, a full range of new  Damaged ~ surface. Rﬂ_ﬁl‘irilliUﬂf DEADLINE FOR
tronics, Sennheiser. Shadow Techno-  headsets. spares and repairs. Pilot  Polishing in situ or out of aircraft. MARCH 22nd ISSUE IS

logies, Ceotronics, David  Clarke,  Helmets available. Ground Mechanic  Oxford Aircraft Transparency Centre:

| Holmburg, Racal & Telex, also & ATC Headsets. Access/Visa wel- 01865 841234, Fux: 01865 379123, MARCH 15th SO CALL

ALPHA, and Gemex helmes. Tel:  come. Comuact Nick Gray for friendly N()w TO RESERVE
Headset  Services +44 (1444 helpfadvice 0273 492237, Fax: m YOUR SPACE!!
415553 & 9 fax 412220, Visa/ 4Y3BYE. Telex: 87282,

Mastercard accepted. BACK ISSUES PHONE +44 (10) 371 810433
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EQUIPMENT, MAINTENANCE
& SERVICE continued

AIRCRAFT MAINTENANCE

Lift off your business

with our experience:
SAAB 340, Fokker 50, AVRO RJ85/142 /143

Maintenance for 10 Years:
Performing aircraft and components
repair/overhaul/modification including
GE CT7, Texiron ALF 502/LF 507,
Allison 2100

Training for 3 Years:
- Basic Training [ up to ATPL, CRM, eic.)
- Type Training ( 2 FFS WIDE DISP, CBT,
CAT, etc) for Pilots, Flight Attendants

and Maintenance Technicians

For further informations contact

"in the Heart of Europe':

crossairﬁ

Fax: +41-61-325 35 82
Tel: +41-61-325 35 58

Mail: P.O. Box, CH-4002
Basel/Switzerland

HIRE/CHARTER/
LEASING
AIR SOUTH WEST. Shoris. Ban-

deirante, Chieltains avble charter car-
go. Tel: 0392 446447 Fax: 446111

CARGO CHARTERS, CON-
TRACTS, LEASES, worldwide.
Skyline Aviation. Tel: 44
() 1435-864000. Fax: 867000,

AIRCRAFT FOR
CHARTER

CESSNA  421C: | x  Streicher
Ambulance/6 Pax Exec configs: 225
Kts, Pressurised, 24 hour availability:
Based Southampton  International -
Central London | hr - (Heathrow,
Gatwick 25 mins),  Actienne;  +44
(031 703 660KR3/BOO1S] (fax)

BEECHCRAFT

WANTED BEECH Super King Air
B200, with cargo door. Dry lease
Fax details to 34 71 419305,

BRITISH
AEROSPACE

HS 125. Late series required for one
year lease. Fullest information. Prin
cipals only. Details Box A6364,
Flight International

FLIGHT.

SUBSCRIPTIONS TEL +44 (181) 402 8491

FLIGHT

EMPLOYMENT
SERVICES
INDEX

As we emerge from one of
the worst recessions in avi-
ation history, Flight Inter-
national is proud to launch
a new service for our read-
ers: The Employment Ser-
vices Index. This directory
has been compiled to pro-
vide aerospace professionals
who are looking for employ-
ment or to change career
with details of Recruitment
Consultancies on a weekly
basis. It lists alphabetically
and specifies in which field
the company specialises,

If Recruitment Consultan-
cies would like to advertise,
please contact:
GARETH PASK,
Classified Advertisement
Manager on

H44 (181) 61 637

GENERAL

ZAMBIA AIRWAYS

CORPORATION LIMITED

(IN LIQUIDATION)

The assets of Zambia Airways
Corporation Limited, designated national
airline for the Republic of Zambia, are for

sale as a consequence of liguidation.
The principal assets for sale include:

O Long leasehold airport technical complex
(Lusaka International Airport)

* Offices and training centre

* Airport hangar

* Aircraft spares, tooling and associated

equipment.
O Aircraft Boeing 737 - 200.
0 Ground handling operations and equipment
at Lusaka International Airport and other regional
airports.
O Rented ticket offices in Zambia including
Lusaka and other regional centres with
operational reservation systems.
O Long leasehold commercial properties in
Lusaka including :

* Offices

* Aircrew residence

* Hotel.
O Long leasehold residential properties.
(Some residential properties may form part of the
Government's termination benefit settlements for
employees).
O Overseas assets,

Enquiries to:

Simon Montador

Price Waterhouse,

P O Box 30942,

Lusaka - ZAMBIA

Tel: (260) 1 220782, 220778, 221395, 228809/10
Fax: (260) 1 220768, 222362

Price Waterhouse

O

—_
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CLASSIFIED
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AUCTIONS

Featuring:

freight aircraft
Turboprop aircraft
Sale/leasebacks
Leased aircraft

Jet engines

Flight simulators
Landing gears

CAPITAL
REGISTRY

INCORPORATED

* Wide range of commercial standard
and wide body jet passenger and

q2 April 6

Return Flight . . .

Announcing Capital Registry’s
Second Worldwide Auction
Sale of Commercial Aircraft

e Mirage ¢ Las Vegas

for full information and catalogue,
Call (US) 1-800-771-7277 = (International) 1-713-935-1095
or Fax 1-602-945-2605

Also, make plans to attend Capital Registry's September auction, at the Cargo Facts ‘95 Used Aircraft Symposium in Seattle.

COMMENTS ON
CAPITAL REGISTRY'S FIRST
WORLDWIDE AUCTION OF

COMMERCIAL AIRCRAFT

"Auctioning may become the new and
preferred method of moving aircraft.”

Aviation Week & Space Technology
“It could be argued that an auction
is the occasion where true values
emerge.”

Aircraft Value News
“The auction was useful. It brings out

people into a forum that establishes a
real willing buyer-seller market.”

Stuart Cauff, Cauff, Lippman & Crane
“Capital Registry proved, quite
conclusively, that such an auction was
eminently viable.”

Clive G. Medland, SH&E

“This is something our industry really
needs."”

Farhad Azima, Aviation Leasing Group
“Congratulations on a terrific first
transport aircraft auction!”

David Sutton, Federal Express Corporation

AVIATION
RETAIL SUPPLIES

2 8FT EARLY mahogany airscrews,
mint/ con. £600 each or £900 pair.
Tel: 0252 871657.

BUSINESS SERVICES

Russian-English Translations, proo’
reading aviation business/technical.
Fax: UK +44 31 661 1449

CONSULTANCY

ARE YOU CONSIDERING BS EN
ISO9000 including Product Evalua
tion & Release? Then contact Paul
Carter Consultants (UK) Lid BS EN
1SO%001 accredited.  Call  +44

T{0)1628 410590 +44(0)378 350555

Fax +44 (0)1628 410589

AVIATION BUSINESS CONSUL-
TANTS. Airport. Airline, Aircraft,
Acquisitions, Disposals, Development,
Management and Marketing. Tel: +44
233758 641, Fax: +44 233 758 661.

GOLDCREST AVIATION LIMI-
TED .Tech audits/surveys. Tech,
records & maint. planning for corp.
afc & small fleets. Tel/fax: +1 809
327 6980.

FORTHCOMING EVENTS

Flying Courses & Touring in
Ontario Canada. Come & talk w us
at the International Flight Training
Exibition on 11/12th March 1995,
For further information contact Andy
Hall, Aeronautical Consultantiey &
Ent Tel 0171 8347372 Fax 0171
8284256 or Canada Tel/Fax +705
7415361

COURSES & TUITION

HANGARAGE

Hangar for sale PVC  covered
hangar (60m long, 17m wide, 15.5m
tall). Can be dismantled/re-created.
Contact: Kevin Mechan. Tel: UK
+44 (0)1952 292360 Fax: UK +44
(0)1952 201657

OIL ANALYSIS

POWERPLANT, FUEL, HYDRAU-
LIC ., Debris and Filter Analysis.
Approved by Tuwbomeca, Garrett,
Textron, General Electric, Prau &
Whitney, Williams-Rolls. NAMAS &
CAA Approved. Spectro Oil Analysis
Company Limited. Tel: 44 (0)1256
704000. Fax: 44 (0)1256 704006,

PUBLICATIONS

FERRYING

FLIGHT DELIVERY, B.R. delivers
Aircruft worldwide and provides a
fast and reliable service. We will

| also locate Aircraft at no cost. Please

call telffax:+47 57 821859 or our US
office fax (713)645-3859,

Aerospace News arrives
first with a subscription to

+44 (181) 402 8491

172 PRICE Aviation book sale. Con-
noisseur Carbooks, 11A Devonshire
Rd, Chiswick, London. Week 9-6.
Sat 10-6. Sun 10-4. Tel: D81 742
0022,

SIMULATORS

FRASCA SIMULATORS, new and
used. Wide range available from
single piston upto EFIS equipped
twin jet LOFT trainer. CSE Aviation
Lid: +44 (0)1865 844211, Fax: +44
(0)1865 841207,

Cranﬁeld

UNIVERSITY

Marketing for Profit in Air Transport

Airline Marketing
Airport Marketing

27 — 31 March 1995

Objective

To provide a forum for the analysis and identification of key
strategies for marketing in air transport, aimed at marketing
professionals from airlines, airports and aircraft manufacturers
as well as providers of services to the air transport industry.

Programme

Presentations by key industry professionals and by staff from the

Department of Air Transport will cover the following topic areas:
+ Future developments in the market place and

emerging trends

Brand management and loyalty programmes

Marketing to the business traveller

Franchising and code-sharing

Airport marketing

Effective advertising

The future role of travel agents

The programme includes a number of case studies.

FEFFFF

Course Director: Dr Fariba Alamdari

Residential Fees: £1350 (full board),
Non-Residential Fess: £1100

For further information contact:

Lesley Roff, Short Course Manager,

Cranfield University, Cranfield, Bedford MK43 0AL
Tel: (01234) 754176 Fax: (01234) 751206

>

College of Aeronautics
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ENGINEERING TRAINING COLLEGE

PREPARE FOR
YOUR FUTURE IN
CIVIL AVAIATION

AT CSE

CSE Engineering Training College offers a wide
range of courses covering all categories of the UK
C.A.A. licences

AB-INITIO COURSES: Leading to UK C.A.A.
licence.
COURSES COMMENCE: Ist MAY & 4th SEPTEMBER 1995

SHORT COURSES: To upgrade qualifications and
licence.
TERMS START: Ist MAY & 4th SEPTEMBER 1995

CONTACT: Head of Engineering Training, Mr J. Chandler
B Tel: 44+ (0) 1865 844235 Fax: 44+ (0) 1865 841048

NO-ONE’S BETTER
QUALIFIED

Oxford Airport, Kidlington, Oxford OX5 1RA, England.

® Highly experienced staff ® Quality Training
® Long list of First Time Passes  ® Superb Fleet

Cranfield Airport, Beds, MK43 0JR

Captain Peter Godwin — IRE, TRE
leads our highly dedicated team of instructors, Including Steve Yorke,
offering: ® PPL ® IMC ® Night ® BCPL ® AF| & QFl ® IR & 1179 Training,
Telephone 01234 751800 for Flight Training

GROUND SCHOOL TRAINING

Mike Burton, Bob Cartwright and Roy Quantick offer:

CPL Technical, Navigation & Perf. A Residential Courses ® Brush Up
Courses ® Correspondence & Self Study Courses ® Key Fact Guides ®
Question Manuals
Telephone Jo Huckle 01234 754747 for Ground School/NVQ

UP TO 40% NVQ

AX RELIEF AVAILABLE NOW

PART OF THE BONUS PRINT, TRIPLEPRINT GROUP OF COMPANIES

e —
BRISTOL

FLYING
CENTRE

BEST PASS RATES
BEST VALUE FOR MONEY

INSTRUMENT RATING
£240 per flight hour inc. VAT
& Bristol approaches

S?lwrts offers
Pilot & Technician Training
in a class of its own:

For dates and costs
of training contact;

Paul Craig
Tel: 01232 454109

* 7 days Pilot Ground School Fax: 01232 733098
an;

* 12 days Maintenance Course

» SD360, SD330 and SKYVAN SC7 Aircraft
types covered

*  Also 2 week Twin Otter DHC-6
Maintenance Course, under an
agreement with FlightSafety International

* Courses available in Belfast, N. Ireland,
Bournemouth, England or at your facility

* Starting 27/03/95: SD360 Pilots Course
- £390 + VAT

The only Shorts approved and
C.AA. recognised Training
Establishment for Shorts

Support Services
SURREY & KENT ENGLAND
BIGGIN HILL, KENT
0959 572"255 AIRWAYS FLIGHT
BCPL 15hr course ... £1,550 | | TRAINING, EXETER
AF1 28hr course ......... £3,400 CM{ %PI_}E“‘,’EGVN%??F{{OWd
e L ramming. o
QFI and multl upgrades "'.P{M G.FT's & 1179
Inclusive landings & VAT I.R. Renewals

PA34’s PA28 FRASCA 142

AFl & BCPL. Full/part-time NVQ Resident C.A.A. Examiner

courses.  London  Flights  (Biggin sneille. il
Hill). Martin Evans 01959 540059, %‘;‘;z‘llfl;l“r::fﬁi
IR, IMC, CAA APPROVED

We specialise in foreign licence

FRASCA 142 wwin/single simulator, conversions

BCPL PACKAGE DEAL
15 hrs training + 2 hr 170A test
£1799 inc. VAT (C152)

GROUND SCHOOL
ATPL - CPL Nav Courses
Technicals & Performance
Correspondence Courses

Also PPL, IMC, Night, AFIC

Aircraft change hands fast
in our classified pages

Flight International’s classified pages are a
marketplace for aireraft, large and small,
new nand used, every week

Classified ads in Flight International
work. The magazine is read by those with a
serious interest in aviation: people who
work with aircraft cverv day of their
working lives. It's the only weekly publication
1o put aviation news first: news from all
over the aviation world. We have a truly
global readership of some 300,000, And
when readers want to buy or sell. Fhght
International’s classified pages are the
natural place to turn to.

FLIGHT

UK +44 (181) 661 6373
USA East Coast (212) 679 8888

Type Ratings PA34 & PA31 Singapore (65) 2263188
TEL: 01275 474601
FAX: 01275 474851 USA
g N
HECHOOLS " FLIGHT CHOICE

Helicopter Training in

Los Angeles

Private - Comm - ATP - CFI - CFll
Instrumant training. European Instructors
A22 block rate - Dual $138, Solo - $108
B206 block rate - Dual $395 — Housing only
$285 per mih
R22 Training Package $105 per hr solo

BRAVO HELICOPTERS

(BENBOW HELICOPTERS, INC.)
34071 AIRPCRT DRIVE, TORRANCE, CA 30505, USA
TEL: (310) 325 9565. FAX: (310) 325 9856

SIMULATOR
TRAINING

HSICDI dual RMI/RBI. Tel: NICK
STOKES 0425 653519 TEL: 09126416
FAX: 0392 368255
CAA APPROVED IR AND (B)CPL
CHANNEL ISLANDS  COURSES. IRR and 1179 tests,
- Frusca  Sim. EAA AVIATION,
THE SPECIALISTS IN FULL (Safefligh) FAIROAKS AIRPORT

TIME attendance training since 1973
for PPL/IMC/TWIN/NIGHT/IR/RT
Ratings, Channel Aviation, Guernsey,
Airport. Tel:(0481) 37217, Fax.((481)
I8BE6,

TEL: (1276 836969, FAX: 855349,

FLIGHT

REPRINTS PHONE +44 (181) 652 8229
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ELITE PROP & JET
SIMULATION Software for PCs.
Pilots IFR Training Programs

with airport & navigation databases.

INTERNATIONAL INC.
NATCO's* EXCLUSIVE
REPRESENTATIVE
INDIVIDUAL
TYPE RATING PROGRAMS

Partner Training Format
B?27-208

Flight Engineer Ratings
- DC-10 « B727
- B747-200

$885000

ALL HOUSING, TRAVEL** AND

Prop: Cessna, Mooney, Arrow, Trinidad GROUND SHUTTLE INCLUDED
T USA (800 438687
oy Moss INTERNATIONAL (714) 798-0747
Aviation !*l}q:ll:wwzl;:;ul‘rjl. E':'ll Colladon m (?1‘) m_lm
Tel: (022 79% 1365 Fax: (022) 78§ 2072 \‘Nverswrﬁm **Northwest Schedule

J
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APPOINTMENTS

USA
continued

HELICOPTER FLIGHT TRAINING

Hehicopter thght academy training professionals
since 1982, Active military pilots, multiingual

instructors & FAA Examinors on statf - test

with people you know PPL-ATP. Instrument,
CFl, CFil. Private heliport, factory dealer/
service cenler, classroom training facilities.
Large modern lleet - never a wail lor R22
training or turbine upgrades. Located in sunny
CA near Disneyland & warld famaus surfing
beaches Competitive rates housing & student
visa assistance

CENTRALIA AIRPORT MNELU ERM INC
ILLINOIS 62801 USA JOHN WAYNE AIRPORT
TEL: 618 533 1643 000 Axway Ave Suite 200, Costa Mesa, CA 2626
FAX: 618 533 8616 Tk (714) 662 3163, Fax: (714) B62 1687
45 YEARS OF QUALITY SERVICE
TRAINING PILOTS WHO NOW Come to AAS and take home your licence
FLY FOR AIRLINES WORLDWIDE

A&P/IA COURSE

The same 100% PASS course given at our
school can be yours at home, includes
study guides, books, practice lests and

FAR's, ALP $226, 1A §175
American Airman School
Gabraski AP, Westhampton Beach, NY 11978
Tel: 516-288-0210 Fax: 516-288-4632

BUILD HOURS FROM ONLY $21 PER HOUR WITH
FURTHEH BENEFITS FOR VOLUME FLYING.
FROM $2.495, ALL INCLUSIVE.
250 HDUH GPL FROM ONLY $12,250.
15 MONTH ATPL GUARANTEED

GAIN YOUR EXPERIENCE IN THE BEST FLYING
ENVIRONMENT IN THE UISA WITH PEOPLE WHO
WANT YOU TO FLY MORE THAN YOU DO!
NEVER BE MORE THAN 25 NM FROM A HARD
SURFACED RUNWAY AND BE SPQILED BY THE
HOSPITALITY OF THE MID WEST

IF YOU ARE FLYING FOR FUN OR TOWARDS A
CAREER GOAL WE WILL HELP YOU ACHIEVE
YOUR AMBITIONS!

FAA PART 141 AND IMMIGRATION APPROVED!
S0L0 THROUGH ATPL AND BEYOND FIXED OR

REWARD YOURSELF with the

o Big Sandy Aviation, PO Box 2068

ROTARY WING. Inez, Ky USA 41224, Ph

e T 606-298-5930 Fax 606-298-0813 Aus,

Mz] JOHN KOLLER ret UK 0977 641833 UK. NZ & US Instructors. Call
CHRIS WALKER UK 0932 841545

Today & be rewarded

&
FLIG T

J N T E R NAT o N A L

CLASSIFIED
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First established in 1992 Brochure Link enables
readers to obtain information quickly, whilst
providing advertisers with valuable sales leads.

Each Brochure Link panel consists of the advertiser’s
company brochure or sales leaflet in full colour
plus 30 words of promotional text.

Since its launch this method of promotion has
proved a great success with 432 Brochure Link
panels generating over 22,700 replies.

Brochure Link is aimed at key issues of Flight
International during the year, giving advertisers
using all Brochure Links maximum exposure at
minimum cost.

The next Brochure Link will appear in our 29th
March issue.

To book space in the next edition of Brochure Link
contact your nearest representative now;

Head Office UK USA East Coast
Tel: +44 (181) 661 6373 Tel: +1 212 679 8888
Fax: 44 (181) 652 3279 Fax: +1 212 679 9455

Singapore
Tel: +65 226 3188
Fax: +65 223 6960

best Flight Training & Prices, come

APPOINTMENTS

Technical Instructors

DUBAI

We shall shortly be opening our new Training Centre
which will be equipped with the most modern simulation
and training equipment. We are seeking to recruit
experienced Technical Instructors to train pilots for our
Airbus A300/A310 and Boeing 777 fleets.
The Technical Instructors' duties will include the
supervision of Computer Based Technical Training and
Procedural and Technical Training in Fixed Base
Simulators.
Vacancies exist for high quality technical instructors
who:
*» Hold or have held a professional flight crew licence
with experience on multi-crew aircraft.
+ Have at least 3 years' experience of flight crew
technical instruction.
* Have preferably completed an Instructional Skills
course.
Applicants should also be able to demonstrate a sound
technical knowledge of aircraft and aircraft systems, and
have the ability to conduct flight crew training in a
simulator environment.
Preference will be given to candidates who are computer
literate and qualified on Emirates aircralt types.
To the dedicated, innovative professionals we seek,
Emirates offers permanent employment based in Dubai -
one of the most pleasant and cosmopolitan
environments in the Middle East.
The remuneration package includes a tax-free starting
salary of approximately USS 4000 per month, fully
furnished accommodation. medical benefits. a provident
fund scheme. and all other benefits normally associated
with the airline industry.
If you meet our requirements, please write or fax your
details in brief within 15 days and on a single sheet only,
quoting the reference code "TI/FI' to :
Personnel Manager ( Operations ),
S Emirates,

K Vet P. 0. Box 680,
WS

Dubai, United Arab Emirates.

[0 Fax: (+9714) 824948 Emirates
MP.I AVIATIONLTD | AIRCRAFT ENGINEERS For short
require European  Contract.  Turbo  Prop

"AIRCRAFT PRODUCTION

experience an advantage. EU Citizens
PLANNING ENGRS & ESTIMATORS

only. Telephone 44 (0) 181 519 3909

AERODYNAMICISTS

STRESS ENGRS CABAIR HELICOPTERS require a
STRggISHGﬁI']'EESSIGN pilot for approx. & months beginning
ELECTRICAL DESIGN .“\pri| based Elstree. Must be rated on

DRAUGHTERS
STRUCTURAL TEST ENGINEERS
AIRFRAME FITTERS
A & C LIC A320 ENGRS
Various UK contracts
Tel 01992 501111,
tax 01992 583384 (Agy)

355 & 206 Some R22 work so QHI
rating an advantage. Send CV &
photo  to  Capt.  Woeod, Cabair
Helicopters Lid, Elstree  Aerodrome,
Herts, WDO 3JAW,
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HONG KONG'S NEW AIRPORT - MOVING AHEAD

ENGINEER

The building of a new airport for Hong Kong brings with it
a number of challenges in specialist areas of airport
construction. A significant one of these is the design,
development and implementation of airfield approach,
ground and movement guidance lighting and signage.

The Provisional Airport Authority of Hong Kong, given the
mandate to manage the building of the new airport, now
seeks an engineering specialist with sound knowledge and
practical expertise in the airfield lighting discipline.

Closing date 17 March 1995.

SENIOR AIRFIELD LIGHTING

SPECIAL CHALLENGE FOR AN EXPERIENCED SPECIALIST

The role will initially focus on evaluating designs for cost
effectiveness and technical appropriateness. You will then
supervise the work of design engineers and advise
construction managers in your field of expertise.

With an electrical engineering degree and at least 12 years'
relevant experience, you will have a working knowledge of
ICAQ standards with respect to airfield lighting and be
experienced in working within a project team environment.

Every member of the Provisional Airport Authority team is working hard and with pride to provide Hong Kong with a vital
element of its continued prosperity. We offer an attractive remuneration package which includes a competitive salary with
one month annual bonus, housing allowance, retirement benefits, annual leave passage, education allowance, medical and
life assurance, and relocation assistance to Hong Kong. Salary tax in Hong Kong is 15%.

Please write, enclosing full career details, including salary history and availability, and quoting reference: PD0285-L-01 to
The Human Resources Manager, The Provisional Airport Authority, 25th Floar, Central Plaza, 18 Harbour Road, Wanchai, Hong
Kong. Telephone or fax enquiries/applications should be directed to Hong Kong on tel: (852) 2824 7635 or fax: (852) 2824 3975.

®

PRovisSIONAL AIRPORT AUTHORITY

C J Fox have been supplying fasteners to the Aerospace Industry for nearly 50 years.
Recently we have become involved in single-source, JIT delivery based contracts. We
have two new positions within the organisation, and are seeking candidates with the
abilify to anticipate and respond to change and the challenging demands of our indus-
try. The ability to communicate effectively at all levels is essential. Candicates should
have a clean driving licence, and be conversant with computer systems. We operate
a no smoking policy. Positions offer competitive salaries plus benefits

CHIEF BUYER (Based at our head office at Shoreham Airport)

With the growth of our wide-ranging contracts we now wish to recruit a Chief Buyer
to develop our supplier base and lead the Purchasing department

Ideally a member of the CIPS, the successful candidate must be able to demonstrate
a minimum of 4 years contract purchasing experience within the aerospace industry
or similar, Reporting to the Managing Director your role would be to negotiate and
source for contracts, and developing partnerships with approved suppliers.

LOGISTICS CO-ORDINATOR (Based at our Warrington depot)

We are seeking a team player to assist us in meeting the high demands of service and
suppert expected of us by our JIT customers. Applicants should have a working
knowledge of the supply of parts within the aerospace industry. Candidates would be
expected to be flexible, spending a considerable amount of time working on location
with our customers in the region.

If you are interested please write or telephone for an application form 1o be returned
by Monday 13th March. Shortlisted candidates will be notified by Friday 24th March.

CJ FOX & SONS LTD

Shoreham Airport, Shoreham by Sea
West Sussex BN43 5FN, England
Telephone 01273 464046

Fax 01273 464577

FLIGHT

| - Telephone + 44 (181) 661 6373 for your Classified Advertising

/Z Due to recent contract awards, which include provision of Ab
Traffic Services at Wattisham and other locations in UK and
overseas, Serco-IAL are currently seeking applications from
suitably experienced personnel holding the following qualifica-
tions:

AIR TRAFFIC CONTROLLERS — UK

Air Traffic Controllers with UK CAA ATC licences with ratings
previously validated for Aerodrome, Approach and Approach
Radar control,

AIR TRAFFIC CONTROLLERS —
OVERSEAS

Air Traffic Controllers with ICAQ State Licences preferably with
ratings previously validated for Aerodrome, Approach, Approach
Radar, Area and Area Radar control. Applicants who do not hold
ratings for Area and Area Radar control may also apply. A
minimum of 5 years experience is required.

AIR TRAFFIC ENGINEERS

Air Traffic Engineers with recognised experience of the current
range of Airfield Communication and Navigation Aids for both
civil and military operations.
Please send your CV to:
Juli Mayhew,
Operations Support Manager
Serco-TAL Ltd
Serco House
Hayes Road, Southall
Middlesex UB2 5NJ.

or fax your details on:
+44 (0) 181 843 3901

SERCOQ

)

fr
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APPOINTMENTS

Air Traffic Control Officer Il

Civil Aviation Department, Hong Kong

up to: GBP £58,540 p.a.* + 25% gratuity
AUS S$122,760 p.a.* +25% gratuity
NZ $145,140 p.a.* +25% gratuity
us $91,630 p.a.* +25% gratuity
CAN $127,850 p.a.* +25% gratuity

e Low tax area - max 15% e Generous leave « Medical & Dental benefits » Accommodation allowance
« Annual leave and passage allowance for officer and family « Children's education allowance

THE ROLE
You will be responsible for the efficient control of air traffic
and associated safety services.

QUALIFICATIONS
Applicants should:

(a) be medically fit to International Civil Aviation
Organisation standards for Air Traffic Control Officers;

{(b) hold or have held an Air Traffic Control Licence with

ratings in:-

(i) Approach Control, Approach Radar Control, Area

Control and Area Radar Control; or (ii) Approach Control,

Approach Radar Control and Aerodrome Control (Note:

Successful applicants will be required to validate, in Hong

Kong, the ratings in (i) or (ii) above);

g:) have at least 8 years’ total experience as an Air Traffic
ontrol Cadet and Air Traffic Control Officer, of which at

least 5 years were as a practising Air Traffic Control
Officer, and

(d) possess knowledge of International Civil Aviation
Organisation procedures, standards and practices; aviation
law, navigation, meteorology; communication systems
including radio and radar navigation aids.

TERMS OF APPOINTMENT & SALARY

The appointment will be for an agreement of three years.
The salary scale is from HK$35.7%5 to $59,025 per month
plus 25% gratuity. Starting salary will depend on
experience.

For further information and an application form write to the
Administration Division, Civil Aviation Department, 46/F,
Queensway Government Offices, Hong Kong (Fax: 852-
2869 0093). Closing date for acceptance of completed
application forms is 27 March 1995.

“Based on exchange rates as on 9 February 1995: £1 = HK$12.1, AUSS1 = HK85.77, NZ§1 = HK84.90, US$1 = HK$7.73,
CANS1 = HK$5.54 (subject to fluctuation but please note the HK Dollar has been linked to the US Dollar since 17 October 1983).

Hong Kong Government mmm

AIRLINE APPOINTMENTS
(Established 1973)
We have a number of important positions available with a prestigious orgamsation in the
Far East,

DEPUTY CHIEF ENGINEERS

Holding A&C Licences with Company Approvals on either Boeing 747-400, Boeing 767,
A340 or A3I0, Previous mapagement experience essential.

GROUND ENGINEER

A&C Licenced with §76 Type Rating.

TECHNICAL LIBRARIAN

With considerable experience and interest in civil aviation and have held a similar
position.

There are certain minimum status requirements for all these positions which must be
adhered 1o. Apply initially by telephone for details.

AIRVO

Aircraft Engineering
Subsidiary of FFV AvioComp, Sweden

Due to expansion of our activities we are seeking

LICENSED A&P
ENGINEERS B-737

-200, -300, -400, -500 series. Candidates must have
a basic license (RLD/CAA/FAA) and have attended
a full course and/or differences course on above

Apply:
Airline Appointments, 6 The Office Village, Romford Road, London EI5 4EA
Tel: 0181 519 3909 Fax: 0181 519 6967.

. mentioned a/c types, supported by recent
| experience. Em——
HELICOPTER ENGINEER "
' | send your full C.v. to Airvo Aircraft Engineering, CE MALAYS?A Aeronautical
P.O. Box 75689, 1118 ZS Luchthaven Schiphol or Information

Hands on engineer with A& C

fax to: +31.20.6488643. (UK_CAA) licences ‘with typs . ;Alssaslant
rating on Belt 206andAS 350 | | wouid st oeTe  SACIW

46

WORLD AVIATION
SUPPORT LIMITED
require BAC 1-11 A & C Licensed
Engineers for line duties at Stans-
ted Airport, to work a shift pattern
of 3 on 3 off. CV's to: General
Manager, Dept Fit, North Hangar,
Aviation Way, Southend-on-Sea,

Essex S52 6UN.

INTERNATIONAL AIRLINE OPERATING OUT
OF HEATHROW REQUIRES ONE LICENCED
A/P OR A&C MECHANIC FOR LINE
MAINTENANCE DUTIES, A/C TYPES 747/200
- T47/400 - 757 and 767, APPLICANTS MUST
HAVE MINIMUM QUALIFICATION OF
T47/200 with P/W JTOD.

Please apply with full CV to
Box No. A6356
c/o Flight International

series required on 24 + 12
months contract. Additional
coverage on S76 and AS 365
will be an advantage.
Kindly fax resume to:
(60)-3-7196982
Tel: (60)-3-7196981

experienced in TBC, AIS(M), or Stn
Ops/Fit Planning. £15K Inc. shift
allowance.

CV to; Head of Flight Planning &
Training, SkyTrak Aeronautical
Systems, 133-135 St Margarets Rd,
East Twickenham, Middx. TW1 1RG
Tel: 0181 744 1718
Fax: 0181 744 2103
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Senior Development Engineer - Aircraft Structures

BRITISH AIRWAYS ENGINEERING stands for a 24
hours-a-day, 365 days-a-year commitment to total quality,

Warking atound the clock, our teams set the industry
standard - mantaining Concorde, Airbus, Boeing, Douglas
and Lockheed aircraft, The varety of skills and degree of
expertise needed to maintain this 230-strong fleet is
immense, and we are now looking for Aircraft Structures
Specialists to join an established ream of engineers
supporung the delivery of safe and economical aireraft for a
world-class operation.

Based at Heathrow, your brief covers all structural
standards for the cost-effective maintenance of sophisticated
airframes: whilst providing expert techmeal advice to
maintenance teams and management. Specifically, this
entails reviewing and evaluating proposed legislation,
manufacturers' Service Bulletins and other applicable data -
as well as establishing new inspection methods and the
design of repair schemes and modifications; monitoring

airframe condition; controlling costs; improving rehabihiey

Designing solutions; delivering excellence.

and above all else delvering the highest safery standards.
Beyond that, the position also offers scope to negonate with
manufacturers and airworthiness authornties.

The challenge demands a practcal, degree-calibre
engineer with sound knowledge of aircraft structure design
philosophy and manufacturing methodologies. Relevant
‘hands-on" vocational experience will be an advantage,

together with a minimum 5 year track record, preferably

gained in a design/stress office environment. A firm grasp of

past and current techniques is also essential - whilst the
flexability to travel at short nouce and adapt in a fast-
changing environment is 1mportant.

In return, we offer a package vou would associate with
a world-leading operation, plus genuine opportunities for
career progression - and the scope to maximise your
development and fulfil your potential.

To find our more, please send a bnef CV, stating current
salary to Mike McGarry, British Airways ple, Meadowbank,
PO Box 39, Hounslow, Middlesex TWS 9QX.

Aiwas ENGINEERING

GOODWOOD FLYING SCHOOL

requires a

FULL TIME MANAGER

with sufficient relevant experience in the aviation industry to
manage and develop this established business.
Please apply in writing to Tony Houghton, General Manager,

)" 4

LICENSED
ENGINEERS WANTED

1. Group 7.3 with AS355 and B0105
Bxp.

2. Islander with 10 540.
3.Cat'R' 12.2 and 12.3.
4. Cat’'X' 13.3 and 13.5.

Very attractive salary with relocation
package for right persons. Apply to
Az Maint Mngr, Police Aviation

LICENCED AIRCRAFT

ENGINEER REQUIRED
A fully qualified flight
engineer/mechanic on the
B727 and BAC1-11 with FAA
approvals is required for a
Middle East based operation.

For more information please

Goodwood Aerodrome and Motor Circuit Ltd., Sﬁ;vigisﬂoucg:msmm Airua;t. . contact Debby Finlay at Trade
CHICHESTER, West Sussex PO18 OPH. S . SISE R B0 P e Air on Tel: 01293 560666.
- =
PILOT/FLIGHT BRITISH MALE Professional FRENCH PILOT
INSTRUCTOR Age 25 years. Female Pilot

UK CPL/IR Perf A, E
T.T. 320 Hours with Multi-X
U.K. A.M.E.L. and airline
experience. Seeks flying
position worldwide.

Tel: +44 (0)115 9 392218

| | Swedish and FAA pilot Comm/
CFH/MEH 1750 hours CFI 3
years. Technical inclined mechanic
available.

Call or Fax Sweden

' (+46) 911-18853/15171

seeks flying position worldwide.
ATPL (BE-CS0) 1000+ Turbo prop.
TT 1900, Multi 1400.
Inst Ngt current on above.
BRITISH NATIONAL
AVAILABLE NOW

Tel/Fax: +44 (0)461-200355 Y,

38 years old. FAA licence.
Commercial. ME. IFR. 625H.
Turboprop DHCE.

Experience: Europe. LISA. Africa

Available on request, seeking
position worldwide.

Fax: (33) 93188373

Spanish male 28 TT 900
150 multy 100 Turbo prop

(25 pic) 100H B 727 sim trained in
Iberia LAE seek position world
wide. Type rating required will be
obtained. Spanish & FAA
Commercial instruments & multy.
Alsa Flight Instructor.

Tel: +34 1 3451281

FLIGHT

IMPORTANT NOTICE

Flespontents i mcruiment aovensemants $howd roty That
whie Fhghi e ery 2

anreimant

PILOT
Male, 27 years, TT 1550, FAA and
EC license, rated MU-2. PA-31,
PA-23, C-402, AC-80. seeking
employment worldwide. Required
type rating will be obtained.
Tel: +358 53 4517966
Fax: +358 53 6162903

Previous employment
British Airways Cabin Crew
9 yrs experience
Aircraft type —

BAe 1-11, 737, 747 & 757
French and German speaker
Female — age mid 30s
Available worldwide for per-
manent position

Tel: UK +44(0)628 773032
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APPOINTMENTS

EMPLOYMENT SERVICES INDEX

Aircrew:
Cabin Crew:
Operations:

Engineering:

Maintenance:

The Weekly Employment Services Index is intended to assist aerospace professionals find employment or career
development. Simply forward your C.V. to the relevant recruitment consultancy.
The consultancies specialise in certain fields eg;
Captains, First Officer, Pilots etc.
Stewards, Stewardesses etc.

ATC, Flight Planning, Rostering, Aircraft
Handling etc

Management: Airport, Airline, Manufacturing etc.
Design, Stress, CAD, Mechanical, Elec-
trical, Project, Software, Structual etc.
Licenced and Unlicenced.

P or C in the advertisement denotes whether the consultancy specialises in permanent or contract employment.
To Advertise in this section please telephone +44 (0) 181 661 6373

Fax: +44 (0} 181 519 6967

c Tel: +44 (0) 1132 467616
Fax: +44 (0) 1132 467159

Tel: +44 (0) 565 653378
Fax: +44 (0) 565 653379

AIR CREW ENGINEERING ENGINEERING ENGINEERING
AIRLINE APPOINTMENTS BUTLER ‘I'A D WYNNWITH ENGINEERING
(Established 1973) AEROSPACE COMPANY

MR DON WII:LIS Contact: John Graham TAD TEICE I\LIEAAJ_EE_ERV ICES CONTRACT PERSONNEL
6 The Office Village Sute 203 o ANDREW MIDDLETON
ouse TAD Technical Services Ltd COMMERCIAL HOUSE,
Romford Road, London E18 4EA 5/7 New York Road 1u Prinosas Sitess, Keunford CHAPEL STREET,
Tel: +44 (0) 181 519 3909 Leeds LS2 7PJ Cheshire WA16 6BY England WOKING, SURREY GU21 18Y

Tel: +44 (0) 1483 T40661
(PC) Fax: +4 (0) 1483 740586

MAINTENANCE

Client Relations

Tel.: (33-1) 69 26 99 80
Fax: (33-1) 69 07 61 38

AIR REGIE SERVICES
Marie-Christine DESRUES

Q 18, rue Charles de Gaulle
\\ 91400 ORSAY-FRANCE
»

PIC
o Air Crew Leasing Worldwide

Hartley @\ Services

PAOLO VIANELLO
Markeling Manager
46 Victoria Street
Manchester M3 18T, England
Tel; +44 (0) 161-B39 0305
Fax: +d44 (0) 161-839 0306
(IC) UK/Duteh licensed BS5750

JERRY R. JONES
General Manager
Star Lane House, Staple Gardens
Winchester
Hampshire S023 8SR, UK
@ Tel: +44 (0) 962 877777
Fax: +44 (D) 962 849849

BUTLER
AEROSPACE

Contact: Dick Osguthorpe
Suite 203
EMCO House
5/7 New York Road
Leeds LS2 7PJ

(7w Tel:+44 (0) 1132 467616

Tel:44(171) 4394747
@ Fax:44(171) 4394748

Manchester M30 BAP, UK
@ Tel: +44 (0) 161-707-1516
Fax: +44 (0) 161-788-8372

approved &) Fax: +44 (0) 1132 467159
-P MARAnR AN : =

el DEe et m - D mnenar manreuance
LIMITED INTERNATIONAL TECHNOLOGY PROJECT ——

FIONA BETTS NEIL PINNOCK SERVICES PETER MURTAGH

Manager Manager Aerospace Division Peter Bartrop The Maltings,
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HIGH CALIBRE AERO ENGINEERS

In the four short years since its formation, BMW
Rolls-Royce has achieved an enviable reputation
in the aero-engine world. With customers such as
Gulfstream,Canadair and McDonnell Douglas, the
Company has already attained a very strong
position in the Corporate Jet and Regional Airliner
Market.

At our custom designed Research and
Developement centre near Berlin, advanced
technology, integrated teams and simultaneous
engineering combine to produce innovative
engineering of world-booting class.

In this dynamic environment, high calibre aero
engineers benefit from the levels of responsibility
they would expect in a small organization, and
the prospects for advancement available in an
expanding company, as well as superb working
conditions.

To help the Company continue its successful
growth, we are now looking for a range of graduate
Engineers with at least five years relevant
experience, preferably gained in an aero engine
or gas turbine environment.

You will have gained experience in at least one
of the following areas:

* Turbine Aerodynamics

BMW Rolls-Royce
Aerotngines

BMW Rolls-Royce GmbH
Personalreferat
Eschenweg 11

15827 Dahlewitz

* Combustion

* Mechanical Design

* Qil and Air Systems

* Aerodynamics

* Compressor Aerodynamics
* Stress Vibration and Lifing
* Controls and Accessories

* Rig Design

¢ Measurement and Instrumentation
* Test Engineering

* Flight Test Engineering

* Validation

* Performance Engineering

To succeed you will need to be a flexible sels
starter, with the ability to perform in multi-
disciplinary, multi-national teams. Experience of
CAD and knowledge of German is desirable.

The positions are based in Berlin, so a willingness
to relocate is also necessary. In return we offer
you exceptional technical challenges and career
prospects, together with a salary you would expect
from a market leader.

Interested? Please send your CV to...
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AEROSPACE

INDUSTRY
AWARDS "95

( f E
e search sson to find winsers within the

Categorvies —

world arrospace and airline industry. Should

e Air Transport e Infrastructire

your company be among them
Fiiaht Internntional and its supporting ol
sponsors bave now lannched the Acvospace
Inndustvy Awavds ‘95, The aim of these
upigue awaris is to recoqnise those compaitics
that bave achieved cxcellence over the last
year in eivck of the folloving categories.

e Maintenance

usiness & General

Aviation

* Corparate Strateqy

® Environment o Syst & (

o Helicopters

EBMITHS INDUSTRIES NORTHROP GRUMMAN

CATHAY PACIFIC

s Military Aviation
s Space & Missiles
o ponenls

*Training & Safery

h?

A special award for Aevospace P

sonality

af the year, will alsa be presented to the

individual who bas made the greatest

personal contribution to industry
The awards arve to be judged by an
independent panel of industry experis

And the winners will be vevealed during

Paris a
the Meridien hotel,
12th of June.

To ensure that your achievements are
Sfully vecognised by the acrospace
community, nake suve that your
company subnrits an entry. To obtain
your official entry form simply complete
and fax back the coupon below.

A Rockowell vonics
Collins

write clearly in BLOCK CAPITALS)

PLEASE RETURN, BY FAX +44 (181) 652 8981
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