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Putin’s progress
Ukraine-related sanctions seem to have 
finally forced Aeroflot into fulfilling the 

Russian president’s desires for  
a domestically-built fleet

Russian President Vladimir 
Putin once expressed his 
dissatisfaction with Aeroflot 
Group’s fleet choices while 

grilling then-chief Vitaly Saveliev, 
who was forced to explain why the 
flag carrier was overwhelmingly 
using Western rather than domes-
tically-built aircraft.

“I want to understand how many 
Russian aircraft Aeroflot is going 
to buy,” Putin told him during the 
face-to-face meeting in 2010.

Saveliev’s mentioning that Aer-
oflot was still using a few Ilyushin 
Il-96s, while Rossiya was acquiring 
half-a-dozen Antonov An-148s and 
domestic consolidation would bring 
other Russian aircraft into the group 
fleet, did little to pacify Putin, who 
was prime minister at the time.

“It’s not enough,” he told Save-
liev. “You want to dominate the 
domestic market but don’t want 
to buy domestic equipment. That 
won’t do.”

Putin’s opinion appeared – not 
surprisingly – to have its intended 
effect. Aeroflot subsequently sig-
nalled that the Irkut MC-21, more 
Superjet 100s, and other Russian 
types would make up a substantial 
proportion of the group’s fleet.

But Aeroflot Group’s opera-
tional restructuring, outlined two 
years ago, suggested the com-
pany had not fully embraced the 
domestic industry. Under the plan, 
Russian-built aircraft – including 
Aeroflot’s Superjets – would be 
shunted to Rossiya, for inter-re-
gional service, while Aeroflot, the 
more high-profile carrier, would fly 
Airbus and Boeing models.

With Ukraine-related sanctions 
imposed on the Russian air trans-
port sector, all assumptions on 
which the fleet strategy was found-
ed have been overturned, and gov-
ernment-controlled Aeroflot Group 
is dutifully fulfilling Putin’s ambi-
tions for a Russian fleet restora-
tion by committing to almost 340 
 domestically-built aircraft – but 
 decide among yourselves whether 
this is genuine affection or postur-
ing in the face of having few alter-
natives. Tupolev Tu-214s have been 
available for  decades, after all.

There is also reasonable scep-
ticism over the feasibility of pro-
ducing aircraft in such numbers. 
Fifty single-aisle deliveries per year 
might seem a cakewalk given that 
this amounts to a month’s work 
for either Airbus or Boeing, but it 

nevertheless presents a ramp-up 
challenge for the Russian aircraft 
industry, especially since the do-
mestically-powered variant of the 
MC-21 is yet to be certified.

Rostec chief Sergei Chemezov 
has claimed Airbus and Boeing are 
unlikely to deliver aircraft to Russia 
again, although such rhetoric from 
a close chum of Putin – one invest-
ed heavily in the success of the 
aircraft industry – can probably be 
taken with a shot of vodka.

Given that some of the larg-
est Russian carriers – such as S7 
 Airlines and Ural Airlines – exclu-
sively operate Western types, the 
most interesting scenario is wheth-
er Aeroflot’s apparent new-found 
enthusiasm for Russian aircraft be-
comes contagious if the condition 
of Western fleets starts deteriorat-
ing in the short term.

As for Saveliev, who rose from So-
viet hydroelectric engineer to senior 
banking and government figure, be-
fore taking over as the head of Aer-
oflot, any doubts over his loyalty to 
the Russian aircraft industry do not 
seem to have harmed his career. Af-
ter he left the flag carrier, Putin ap-
pointed him minister of transport. ◗
See p12
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Heart Aerospace scales up to build 
30-seat hybrid-electric ES-30
Would-be manufacturer expands ambitions and aircraft size 
following customer feedback, but service entry slips to 2028

Dominic Perry Gothenburg

Sweden’s Heart Aerospace 
will now build a 30-seat 
 hybrid-electric regional air-
craft called the ES-30, drop-

ping previous plans for a 19-seat-
er called the ES-19. However, the 
switch will see service entry slip to 
2028 from an earlier target of 2026.

Heart has also revealed two new 
shareholders, with Air Canada and 
Saab each taking a minority stake 
in the business in exchange for a 
$5 million investment.

Revealing the design change at 
an event at its development centre 
at Save airport near Gothenburg on 
15 September, Heart founder and 
chief executive Anders Forslund 
said the ES-30 “is an airplane that 
the industry can use”.

Batteries will now be stored under the fuselage, 
while a strut supports the high-aspect-ratio wing

“We have designed a cost-effi-
cient airplane that allows airlines 
to deliver good service on a wide 
range of routes,” he says.

Although the ES-30 retains the 
four-motor layout of its ES-19 pre-
decessor, the design now features 
a wing-fuselage brace and a large 
battery compartment below the 
fuselage. 

The battery packs would have 
been stored in the nacelles of the 
smaller aircraft.

New standard
Range with 30 passengers on 
board in all-electric mode is a 
claimed 108nm (200km), or 215nm 
using reserve power from two 
turbo generators. In addition, range 
of up to 430nm is possible if only 
25 passengers are carried, the de-
veloper says.

Heart in June said it was chang-
ing the certification basis of the 
ES-19, moving from the European 
CS-23 to the CS-25 standard for 
larger aircraft.

No longer constrained by the 
8,618kg (19,000lb) weight limit 
imposed by CS-23, the ES-30 will 
be more than twice as heavy as its 
predecessor, with a wingspan that 
also grows by nearly one-third, ac-
cording to Heart’s preliminary data.

Maximum take-off weight is now 
in the 20-21t range, of which 5t is 
batteries, says head of marketing 
Claudio Camelier. However, he cau-
tions that the aircraft’s weight and 
dimensions could still change as 
the ES-30 progresses through the 
design process.

Wingspan has increased to 
30.7m (101ft), from 23m on the 
ES-19, while the ES-30’s fuselage 
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is 22.7m long, a 5.2m rise over the 
smaller aircraft.

Much of that additional fuselage 
length is required to accommodate 
a larger baggage compartment 
and the two 800kW-class turbo-
generators.

Additional room for passengers 
has been created by an expanded 
fuselage, growing from 1.46m-wide 
on the ES-19 to 2.21m on the  ES-30, 
allowing a switch to a 2+1 seat con-
figuration against 1+1 previously. 
Overhead storage bins are now 
also incorporated in the cabin. 

Although billed as a 30-seater, 
Heart is also offering the ES-30 in 
a high-density 34-passenger con-
figuration, featuring seating with a 
pitch of 29in in the forward cabin 
and 30in at the rear.

Camelier says the distinctive fu-
selage-wing brace was required 
because of the length of the “very 
high-aspect ratio” wing, which as a 
trade-off for its improved efficiency 
“imposes challenges on the struc-
tural design”.

Power options
Heart has engaged several well-
known suppliers such as Aernno-
va and Garmin on the programme, 
but has yet to settle on suppliers 
for crucial components such as the 
battery pack or 700kW-class elec-
tric motors.

Although Heart had been work-
ing on its own electric motor, it is 
unclear if these will be used on the 
final design; indeed, representa-
tives from Magnix and Evolito were 
present at the hangar day.

Forslund says the company has 
been “engaging with the market” 
for batteries and motors as “this 
is one way to share our vision with 
these partners”. 

However, he emphasises that no 
selection has been made, with the 
company seeking to “make a very 
informed decision” which will be 
taken “as soon as possible”.

Fellow Swedish company Saab 
has also been recruited to the pro-
gramme, both as a supplier and 
an investor. Sofia Graflund, Heart’s 
chief operating officer, says the 
pair have entered into a “partner-
ship agreement” that will see them 
working together in several areas. 
This could see Saab, for example, 
providing consultancy services, ad-
vising Heart on its manufacturing 
set-up or other aspects of the pro-
duction or certification process.

The pact will also see the pair 

“collaborate on certain subsys-
tems”, says Graflund, without pro-
viding details.

For its part, Saab says it “wants 
to be part of the sustainable future 
of aviation” and will offer its “ex-
pertise” to the programme, while 
declining to divulge further details. 

As a result of the design changes, 
the list price of the ES-30 is higher 
than that of the ES-19. “It is obvi-
ously more expensive but it is bet-
ter evolved,” adds Forslund.

He points out that the design of 
the ES-30 allows for the develop-
ment of a stretched variant.

“The ES-30 will also form the 
baseline for a product family and 
a platform that we can extend, 

Forslund insists operators are 
firmly behind the revisions to the 
aircraft’s design. “When we started 
considering making these changes, 
the first thing we did was to call up 
all the airlines,” he says.

Anko van der Werff, chief execu-
tive of SAS, which now has a place 
on the company’s advisory board, 
says that one element of its feed-
back “was not to go too small”.

While conceding that even a 
30-seater may not fit perfectly 
with the airline’s current operation, 
Van der Werff notes that “you have 
to start somewhere” and sees fu-
ture stretched variants as offering 
greater potential. “The trend is re-
ally in the right direction,” he says.

However, he is staying tight-
lipped on how many aircraft are 
covered by its revised LoI, particu-
larly given the price differential be-
tween the ES-19 and ES-30; SAS 
will take “at least two”, he says, 
“but we want to go bigger and do 
much more”.

Electric first
If network carrier SAS is approach-
ing electrification of its fleet from 
one direction, then New Zealand’s 
Sounds Air is coming from entirely 
the other. Located at the northern 
tip of South Island, the airline cur-
rently operates a fleet of 10 small 
turboprops – six Pilatus PC-12s and 
four Cessna Caravans – on inter- 
island flights.

“Our ambition is to be one of 
the first in the world to fly an elec-
tric airplane,” says director Rhyan 
Wardman.

Sounds Air’s LoI is for sufficient 
aircraft to “convert the entire fleet”, 
he says. Although conceding there 
is a “bit of a jump” between the 
size of the aircraft it currently op-
erates and the ES-30, he sees as 
attractive “all of the other benefits 
that come out of this design”, such 
as longer range.

Currently absent from the list 
of those holding revised LoIs is 
 Finnair, which in 2021 unveiled a 
tentative agreement for up to 20 
ES-19s.

Forslund says talks with the Hel-
sinki-based carrier are ongoing: 
“We continue to have good discus-
sions with Finnair. We hope to be 
working with them in the future.”

Simon Newitt, Heart’s chief com-
mercial officer, describes the con-
version of the around 250 tentative 
commitments for the ES-19 to the 
ES-30 as a “work in progress”. 

“The ES-30 
will also form 
the baseline 
for a product 
family and a 
platform that 
we can extend, 
[growing] the 
fuselage to up to 
50 passengers” 
Anders Forslund  
Chief executive, Heart Aerospace

[growing] the  fuselage to up to 
50 passengers,” he says. Howev-
er, Forslund offers no timeline for 
the development of a larger var-
iant; Heart’s efforts are currently 
focused on the ES-30, he stresses.

Roll out of a “proof-of-concept” 
aircraft is set for 2024, leading to 
flight tests from 2026, he adds.

Existing customers Mesa Air-
lines and United Airlines – which 
between them have ordered 200 
aircraft, plus 100 options – have 
reconfirmed their interest in the 
 ES-30, Heart says. New sharehold-
er Air Canada has also placed a 
purchase order for 30 aircraft.

The company also holds letters of 
intent (LoI) for a further 96 ES-30s 
from carriers including Braathens 
Regional Airlines, Icelandair and 
SAS, plus lessor Rockton, which 
 accounts for 40 units on its own.
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Boeing battles 737 Max hiccups
Supply chain issues still causing problems for US airframer, 
as relations with China further complicate delivery picture

Jon Hemmerdinger Washington DC

Boeing is still periodically 
pausing 737 production be-
cause of component short-
ages and other supply chain 

problems, while also wrestling with 
the fallout from strained relations 
between China and the USA. 

“If we get a part [that is] defective, 
if we don’t get a part because they 
can’t make it, we have to pause our 
line,” Boeing chief executive  David 
Calhoun said on 15 September. 

“That’s a new practice. We never 
used to do it that way.”

Boeing will continue these stop-
pages until “we are not getting 
 defects or we are not getting 
 shortages,” Calhoun  commented 
during an aerospace event in 
Washington DC.

Boeing is not suffering alone, 
however: companies up and down 
the supply chain have been strug-
gling to meet increased production 
rates as the aerospace industry re-
covers from the pandemic-driven 
 downturn.

Some suppliers are “having a hard 
time with quality”, Calhoun says. 
“Our job is to make sure we don’t 
increase rate until we are  stable.”

Wing issues 
In August, FlightGlobal report-
ed Boeing had been temporarily 
 halting wing manufacturing be-
cause of supply issues, sometimes 
leaving workers with hours of time 
to kill. Components in short supply 
have included wiring harnesses, 
Boeing has said, but a source has 
also cited shortages of cabin com-
ponents.

Suppliers are battling inflation 
and a shortage of skilled workers. 
Higher interest rates have driven 
up borrowing costs, challenging 
suppliers’ ability to fund badly 
needed expansion.

Those factors are creating a 
“squeeze on cash flows”, says Tom 
Gentile, chief executive of Spirit 
Aero Systems.

“We have actually seen more 
bankruptcies in the last six months 

Company has to halt production line if 
parts are substandard or unavailable
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than we saw during the whole pan-
demic,” he adds.

Such issues have limited Boe-
ing’s ability to boost narrowbody 
production. The company said in 
July it met a goal of producing 31 
737s monthly, but warned about 
 challenges in stabilising output at 
that rate.

However, Calhoun insists “we are 
at the 31-rate”.

The company does not disclose 
monthly production numbers. But 
data provider Cirium tracks first 
flights, which it says can be used as 
a rough – though perhaps delayed 
– proxy for production.

In August, 20 737s completed 
their first flights, and as of 15 Sep-
tember, another dozen had per-
formed their maiden sorties that 
month, Cirium data shows.

Boeing’s deliveries have also 
been lagging behind targets. It 
handed over 28 737s in August, 
and 23 in July, the airframer’s fig-
ures show.

While the delivery and produc-
tion figures might appear at odds, 
the discrepancy is a result of the 
fact that 737 Max shipments in-
clude aircraft from an inventory of 
jets that Boeing  accumulated dur-
ing the type’s grounding.

Meanwhile, the airframer is wran-
gling with a lack of demand from 
Chinese customers for the Max on 
the back of rocky Sino-US relations. 

As a result, Calhoun says, the 
airframer is “remarketing a small 
portion of, and we continue to 
 defer production of, any Chinese 
airplanes”.

Political hurdles
Calhoun says he underestimated 
the obstacles to restarting deliv-
eries: “I predicted more progress 
than I have succeeded in getting.

“The geopolitical situation is 
rough. It’s tough.”

Boeing on 14 September met 
with the country’s regulator, the 
Civil Aviation Authority of China 
(CAAC), to discuss the 737 Max.

Although the CAAC recertificat-
ed the twinjet in December 2021, 
Chinese carriers have yet to re-
sume Max operations.

The meeting, which included 
 officials from several regulatory 
bodies, reviewed the revised train-
ing regimen for the 737 series and 
also raised additional questions 
with Boeing. ◗
 
Additional reporting by Greg 
Waldron in Singapore
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USAF sets December date for B-21 Raider reveal

Switzerland to receive 36 stealth fi ghters from 2027, after 
confi rming terms with US government and Lockheed

Jon Hemmerdinger Tampa

The government of Switzer-
land has signed a contract 
formalising its planned 
 acquisition of 36 Lockheed 

Martin F-35As, with the deal worth 
Swfr6.0 billion ($6.2 billion).

Confi rming a selection decision 
announced in June 2021, the award 
covers aircraft deliveries to take 
place between 2027 and 2030.

Bern’s Armasuisse procurement 
body on 19 September announced 
that its F-35A programme manager 
Darko Savic and national arma-
ment director Martin Sonderegger 
had fi nalised the process to acquire 
the type via the USA’s Foreign Mil-
itary Sales process.

“With this, the procurement of 
36 F-35As is contractually agreed,” 
it says. “The prices and contractual 
conditions are defi ned bindingly in 
this contract and are also 
enforced by means 
of strict supervision.

“In addition, Swit-
zerland and the USA have 
negotiated a specifi c clause 
and signed a separate declaration 
which establishes the fi xed-price 
nature of the agreement,” says 
 Armasuisse, while adding: “The US 
authorities have already signed the 
procurement contract.”

The deal includes “mission- Acquisition of fi fth-generation type includes off set business worth almost 50% of deal’s valueJa
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Bern fi nalises $6bn F-35 deal

specifi c equipment, weapons and 
ammunition, a logistics [and sup-
port] package, mission-planning 
systems, training systems and ini-
tial training, [plus] the cost for the 
integration into the Swiss com-
mand and control system”, it says.

Savic and the head of Switzer-
land’s Air2030 programme,  Peter 
Winter, also signed an off set agree-
ment with Lockheed valued at 
about Swfr2.9 billion.

“This forms the basis for the US 
manufacturer to conduct off set 
businesses with the Swiss indus-
try,” Armasuisse says.

“Switzerland will benefi t from 
Lockheed Martin’s dedication to 
autonomy and sovereignty in inte-
grating indigenous solutions,” the 
US manufacturer says.

“We look forward to growing the 
partnership with the Swiss air force 

and industry to deliver and sustain 
the aircraft for decades.”

Bern’s decision to acquire the 
F-35A dealt a blow to the Europe-
an defence industry, with its eval-
uation process favouring the type 
over the Dassault Rafale and Euro-
fi ghter Typhoon – as well as Boe-
ing’s F/A-18E/F Super Hornet.

In its selection announcement, 
Switzerland said purchasing  either 
of the European products would 
cost Swfr2 billion more than 
 acquiring the US type. However, 
its estimate at the time was for the 
F-35A procurement to total just 
over Swfr5 billion.

The fi fth-generation assets are 
being acquired to replace the Swiss 
air force’s current F/A-18C/Ds and 
Northrop F-5s: a combined inven-
tory of 53 aircraft. 
See p30

The US Air Force (USAF) has 
detailed plans to reveal its 
new Northrop Grumman B-21 
Raider bomber during the fi rst 
week of December. The formal 
unveiling event will be held at the 
airframer’s production facility in 
Palmdale, California.

Andrew Hunter, the service’s 
assistant secretary, with 
responsibility for overseeing 
acquisitions, disclosed the news 

on 20 September at the Air & 
Space Forces Association (AFA) 
conference near Washington DC.

Northrop, which was awarded 
a $21.4 billion engineering and 
design-phase contract for the B-21 
in 2015, says it has six examples in 
testing and fi nal assembly.

Also speaking at the AFA 
event, Northrop vice-president 
Thomas Jones noted that while 
the B-21 may appear outwardly 
similar to the company’s B-2 that 
it will replace, the new platform 
represents a substantial upgrade.

The Raider’s real “leap forward” 
comes from the aircraft’s “brain”: 
a computer system which uses a 
modular open architecture design. 
This will allow for faster and easier 
modernisation upgrades.

Jones declines to address 
details regarding the stealthy 
aircraft’s survivability features. 
However, he says the B-21 was 
designed to be a “daily fl yer” that 
can be easily maintained.

“We took lessons learned from 
the B-2… in maintaining stealth 
platforms,” he says.

Ryan Finnerty Washington DC

10 Flight International October 2022
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121
A380s currently operated by Emirates 

Emirates Airline president 
Tim Clark fears the in-
dustry’s shift away from 
 ultra-high-capacity aircraft 

could leave carriers short on seats 
in the coming decades, potentially 
leading to “enormously high fares”.

“You will not be able to accom-
modate [future] demand” with 
existing aircraft, Clark told Flight-
Global on 14 September.

“How are you going to manage?” 
he adds, noting that a glut of nar-
rowbody jets will not fi ll the gap. 

“You will be back to enormously 
high fares.”

Clark, speaking during an event 
near Washington DC, also reiterat-
ed his pitch for Airbus to develop 
an updated A380.

“You are talking about an aircraft 
in 2040,” he adds. “But at least it 
brings back the seat capacity.”

Emirates specialises in carry-
ing large numbers of people be-
tween the world’s major cities – for 
 example, fl ying eight A380s  daily 
between London airports and 
 Dubai. 

The airline has 145 Boeing 777s 
and 121 A380s, and orders for 50 
A350s, 30 787s and 117 777-8s/9s, 
according to Cirium data.

But Emirates aside, airlines have 
been shifting away from high- 
capacity four-engined widebodies 
for years. The trend started even 
before the pandemic, with Airbus 
halting production of the A340 in 

Jon Hemmerdinger Washington DC 2012 and the A380 in 2021. Mean-
while, Boeing expects to deliver its 
fi nal three 747-8s – all freighters – 
before year-end.

“We used to have such wonderful 
[aircraft],” Clark says.

Covid-19 accelerated the trend, 
prompting airlines to ground wide-
bodies and stifl ing demand for new 
twin-aisle airliners. Instead, carriers 
have been eagerly acquiring new 
Airbus and Boeing narrowbodies.

Though the industry is well 
along the recovery path compared 
with the depths of the  pandemic, 

Boeing puts the two-class cap-
acity of its 777-9 at 426 seats, 
while Airbus says the A350-1000 
can accommodate 410 passengers 
in a three-class layout, or up to a 
maximum of 480.

The unavailability of airport 
slots will exacerbate the problem, 
Clark adds.

That is why Clark thinks the in-
dustry needs a larger new jet, like 
an updated A380 – an idea he has 
previously fl oated.

Such an aircraft could deliver 
effi  ciencies through  aerodynamic 
improvements and greater use of 
composite materials, while a new 
engine – for example, the Rolls-
Royce UltraFan – could provide 
further effi  ciencies.

Airbus in 2017 proposed its 
A380plus concept, which, through 
the addition of large winglets and 
other aerodynamic tweaks, would 
have delivered a fuel-burn saving 
of about 4%. However, amid the 
programme’s wider issues, devel-
opment never progressed.

But Clark sees other ways to 
 improve effi  ciency, through, for 
 example, the application of tech-
nology instead of traditional de-
sign: “I don’t want windows… I can 
create individual windows with a 
camera,” he says.

“The weight that is built into an 
aircraft structure because of the 
windows all goes,” he says.

If the industry does not act, Clark 
sees trouble. “All the benefi ts of 
mass travel by air that came with 
the 747 widebody will go,” he says. 

Clark renews call for updated A380

inter national air travel remains sig-
nifi cantly below 2019 levels, and 
some analysts predict the long-haul 
segment will need until 2026 to 
 fully rebound.

Nonetheless, air travel will still 
grow: a June 2022 report from 
trade group IATA predicted the 
number of passengers will increase 
by 3.3% annually through 2040.

But Clark thinks the sector is 
poised for faster growth – “four, 
fi ve, six percent” annually in the 
coming years, he says.

If that happens, the industry will 
need aircraft that can carry more 
people than the largest variants of 
the A350 and 777, Clark says. 

Airbus ceased production 
of A380s in 2021
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Emirates president says industry will need ultra-high-capacity 
aircraft to cope with rising demand and airport slot constraints



Back to the USSR?
Aeroflot’s order for almost 340 Russian-
built jets appears to be borne out of 
political and economic necessity rather 
than clear-headed fleet planning 

Dominic Perry London

Faced with effective isolation 
on the world stage, Russia 
– and by extension  Russian 
 industry – has had little 

choice but to turn inwards.
Therefore the news that flag 

 carrier Aeroflot intends to order up 
to 339 Russian-built jets to replace 
its domestic fleet of Western types 
comes as little surprise.

Deliveries of the initial aircraft 
from the deal are due to begin next 
year, with the first “firm contracts” 
covering shipments in the 2023-
2025 period due to be signed off in 
the final quarter.

Aeroflot chief Sergei Aleksan-
drovsky says that the pact is the 
largest purchase order in the 
 company’s history.

“Signing of this agreement clear-
ly demonstrates to the whole world 
that Russia is a great aviation power 
with great potential and rich expe-
rience in the field of aircraft con-
struction, capable of producing re-
liable and modern aircraft,” he adds.

The intended distribution among 
Aeroflot Group carriers, which 
include Aeroflot itself as well as 
Rossiya and budget airline Pobeda, 
has not been disclosed.

But as ever the devil is in the 
detail, not least the composition 
of the order: 210 Irkut MC-21s, 
89 Irkut SSJ-New aircraft and 40 
 Tupolev Tu-214s.

All three aircraft – the pride of 
Russia’s aerospace industry – will 
be powered by domestically devel-
oped engines and otherwise free of 
sanction-afflicted Western content.

The two design bureaux sit 
 within holding company United 
 Aircraft (UAC), which in turn is 
controlled by Rostec, the state-
owned industrial giant that has 
progressively hoovered up Rus-
sia’s entire  aerospace supply 
chain, including powerplant spe-
cialist United Engine.

“What’s happening in Russia is  
that the state is going to be 
responsible for the entire economy. 
We have seen this movie before 
and it doesn’t end well”
Richard Aboulafia Managing director, AeroDynamic advisory
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In essence, the Aeroflot deal sees 
the Russian government tell two 
state-controlled companies that 
they must do business together – a 
throwback to the heady days of the 
Soviet Union. Back then,  Aeroflot 
had a fleet full of smoke-belch-
ing Ilyushin, Tupolev and Yakovlev 
 aircraft, before the end of the Cold 
War enabled access to modern – 
read efficient and comfortable – 
Western-built types.

“What’s happening in Russia is 
that the state is going to be re-
sponsible for the entire economy. 
We have seen this movie before 
and it doesn’t end well,” notes 
Richard Aboulafia, managing di-
rector of consultancy AeroDynam-
ic advisory. He likens the order to 
the Potemkin villages of the 18th 
century – sham settlements that 
were built to fool Russia’s aristoc-
racy about the country’s progress.

Narrowbody flagship
Although the developmental  MC-21 
has some of the credentials to 
make it the carrier’s narrowbody 
flagship, on the other hand, the 
selection of the SSJ-New – an up-
dated version of the Superjet 100 
– and the Tu-214 appears to have 
been driven by political and eco-
nomic necessity.

That the SSJ 100 has not set the 
world alight is well documented. 
Since service entry in 2011, a total 
of 200 examples of the regional jet 
have been delivered, according to 
Cirium fleets data, of which 54 are 

currently in storage. On average, 
the manufacturer has handed over 
16 aircraft per year, rising to a max-
imum of 28 units in 2018.

Even before the imposition of 
sanctions on the Russian aerospace 
industry, UAC had been working 
to create a ‘Russified’ version of 
the Superjet, replacing its around 
two-thirds of Western content with 
 domestically-sourced parts.

Western suppliers included 
 Honeywell, Thales, and France’s 
Safran, which developed the SSJ 
100’s SaM146 engines alongside 
Russian firm NPO Saturn through 
their PowerJet joint venture.

But the sanctions that were 
brought to bear in March following 
Russia’s invasion of Ukraine have 
created a more urgent need for 
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Number of Tu-214 jets currently 
configured for passenger operations; 
Aeroflot intends to order 40 units

the Russified jet: deliveries for the 
year to date have slumped to just 
three aircraft, down from full-year 
totals of 18 in 2020 and 26 in 2021, 
Cirium data shows.

Ignoring for a moment an acute 
shortage of semi-conductors, which 
could derail the whole Russian aer-
ospace project before it even starts, 
the success of the SSJ-New and the 
MC-21 hinges on the performance 
of their respective Russian power-
plants – the Aviadvigatel PD-8 and 
PD-14 (the latter replacing the Pratt 
& Whitney PW1400G).

Fuel-burn savings
Aviadvigatel claims the PD-14 fam-
ily will deliver a 10-15% fuel-burn 
saving over “other contemporary 
engines of similar thrust range 
and application”, however what 
that performance is being bench-
marked against is unclear.

The fuel consumption of an en-
gine is driven by many factors, but 
those with a higher bypass ratio – 
how much air moves around the 
core rather than through it – are 
regarded as more efficient. For the 
PW1400G that figure is around 12:1, 
while for the PD-14, it is more like 
8.5:1, according to their manufactur-
ers’ data. Of course, there is a drag 

Aboulafia, though, doubts 
that Russia’s propulsion industry 
can deliver products that match 
the performance of those from 
 Western rivals.

“They simply have not had the 
kind of technological investment 
you need to maintain competitive-
ness. It’s all about design teams and 
experience – and there’s a reason 
why there are only three countries 

in the world that can design world-
class jet engines,” he says.

Although the Soviet Union was 
able to maintain some engine 
 design and production know-how 
“in the last 30 years that capability 
has badly deteriorated”, he says.

The result, he argues, will be an en-
gine “that burns a lot more fuel and 
requires a lot more maintenance”.

Phil Seymour, president of avi-
ation data and advisory company 
IBA Group, concurs. “Maybe I’m 
doing the Russian industry a dis-
service, but I don’t think they have 
the resources and technology to 
develop something that competes 
against the Pratt engine,” he says.

Reliability issues
Reliability – of the engines and the 
aircraft – will be a key metric to 
watch, Seymour says. “I think they 
may need to have several aircraft as 
spares because I don’t think they are 
going to get the reliability – we have 
already seen that with the Superjet, 
which had awful issues around that.

“It’s going to be like the Aeroflot 
of old – operating Russian equip-
ment that require a much larger 
spares inventory.”

But if the acquisition of the MC-
21 and SSJ-New can be justified if 
you try hard enough, an order for 
the Tu-214 is indicative of an airline 
that has run out of other options. 
After all, why else would a suppos-
edly 21st century carrier like Aero-
flot consider acquiring the Tu-214 
single-aisle? It is an aircraft that has 
never sold in any noticeable quan-
tity, and is powered, in the form 
of twin Aviadvigatel PS-90As, by 
engines that are very much of the 
previous generation, if not the one 
before that.

Cirium fleets data lists just 23 
 examples in service and a further 
six in storage; of that 29-unit to-
tal, just four jets – all stored – are 
 passenger aircraft. Indeed, even 
Tupolev parent UAC does not list 
the Tu-214 as a passenger jet, in-
stead categorising it as a “strategic 
and special purpose aircraft”.

Ultimately, though, as Aeroflot 
will largely operate in a vacuum 
with precious little competition, the 
performance or comfort offered by 
its new fleet may not matter at all.

“Maybe in a closed market like 
in the old Soviet days that will be 
enough, in an awful sort of way,” 
says Aboulafia. “But the whole 
thing gives the word Potemkin a 
bad name.” 

and weight penalty from a larger 
fan – 206cm (81in) on the PW1400G 
versus 190cm on the PD-14 – but 
that is more than offset by the gain 
from the higher bypass ratio.

Little data is available on the 
17,000lb (78kN)-thrust PD-8, but 
even the comparable PW1700G for 
the Embraer 175-E2 has a 142cm fan 
with a 9:1 bypass ratio, P&W figures 
show; for reference, the SaM146 
boasts figures of 122cm and 4.4:1.
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‘Agile Tanker’ emerges
Partners Embraer and L3Harris pitch
boom-equipped derivative of KC-390

Jon Hemmerdinger Tampa

Adapted twinjet would 
meet US needs at 
dispersed bases 
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Embraer and L3Harris are to of-
fer a “tactical tanker” version 
of the Brazilian airframer’s 
KC-390, which they believe 

could support the US Air Force’s 
(USAF’s) so-called Agile Combat 
Employment (ACE) concept.

Announcing the step on 19 Sep-
tember, the companies said their 
proposed “Agile Tanker” will devel-
op the KC-390 – already in service 
with the Brazilian air force – via “the 
addition of advanced boom opera-
tions and mission systems to sup-
port agile basing and sustainment 
for operations in contested areas”.

“Aircraft enhancements will 

complement the tanker’s capa-
bilities, which already include the 
ability to refuel aircraft with a varia-
ble-speed drogue, receive fuel, and 
to take off  and land from short and 
improvised runways,” they say.

The twinjet would be able to “ad-
dress the USAF’s operational imper-
atives and joint-force refuelling re-
quirements, especially for contested 
logistics environments”, they add.

L3Harris says the partners are 
developing a prototype “which is 
expected to [be] complete in late 
2025, with opportunities to accel-
erate with government funding”. 
They also are considering complet-
ing the aircraft’s fi nal assembly in 
the USA, with L3Harris to perform 
“aircraft modernisation and mis-
sionisation” work in Waco, Texas.

Intended to counter the threat 
posed to USAF equipment and 
personnel located at major air bas-
es by long-range missiles, the ACE 
concept calls for its combat aircraft 
and other assets to be relocated as 
required “to predetermined, dis-
persed locations”. 

Defence Proposal

With light weight, small volume, outstanding environ-
mental robustness and unmatched performance LITEF’s  
Inertial Systems deliver value to the operators of all 
types of civil and military aircraft.

INERTIAL SYSTEMS

ENSURING SAFETY AND
PERFORMANCE FOR
TODAY AND TOMORROW

VISIT US AT 
NBAA 

 BOOTH  
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Pegasus declared ready for combat
As its active fl eet passes 60 examples of the 767-based type, 
US Air Force clears troubled tanker for global operations

Ryan Finnerty Washington DC

The US Air Force (USAF) has 
cleared Boeing’s KC-46A 
 Pegasus tanker for world-
wide operations, including 

combat duty, following a recent 
successful evaluation.

“We are ready to use this  aircraft 
globally in any fi ght, without 
 hesitation,” General Mike Minihan, 
 commander of the USAF’s Air 
 Mobility Command (AMC), said on 
19 September.

Confi rming the step, the AMC 
says the 767-based type has been 
approved “for worldwide deploy-
ments to meet combatant com-
mand taskings”, eff ective from 
14 September.

“The KC-46 now offi  cially joins the 
rest of the air force’s refuelling fl eet 
in meeting requirements around 
the world,” says Brigadier General 
Ryan Samuelson, the command’s 
team lead for the programme. He 
describes the type as “a game 
changer in its ability to transmit and 
exchange data between networks, 
arming war fi ghters with  real-time 
battlefi eld awareness”.

In June, the AMC said it had ap-
proved the KC-46A to perform 
missions for the US Transportation 
Command, which oversees logistics 
support for the nation’s military.
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Minihan says he cleared the 
 Pegasus for combat duty based on 
its performance during an “employ-
ment concept exercise” evaluation 
in the Middle East, combined with 
previous activities conducted in 
Europe and the Indo-Pacifi c region.

But he told a conference held by 
the Air & Space Forces Association 
in Washington DC that USAF crews 
have had to be creative in working 
around numerous technical issues.

“There are still things that need to 
be addressed,” he adds.

System limitations
As an example, he notes that the 
KC-46A’s remote vision system 
(RVS) still does not function ad-
equately in some weather condi-
tions and when the sun is at certain 
angles. An issue with the aircraft’s 
operating software also creates 
stability issues when loading cargo, 
he adds.

However, those and other prob-
lems have been addressed by the 
AMC to allow for safe operations, 
he says, while adding: “If I can put 
an incredibly capable tanker in the 
fi ght now, why wouldn’t I?”

Speaking at the same event, 
 Secretary of the Air Force Frank 
Kendall was more blunt in his 
 assessment of the KC-46A. 

“It has been a very painful 
 experience,” he says. “Boeing has 

struggled. They have not per-
formed where they should have.”

The USAF and Boeing have de-
vised a plan to deliver an improved 
RVS2.0 system at no cost to the 
service by 2024, although the US 
Government Accountability Offi  ce 
has previously been critical of that 
proposal. “[The USAF’s] choices 
mirror those made during the devel-
opment of the KC-46 that led to the 
delivery of an aircraft that did not 
fully meet its requirements, and the 
air force stands poised to potentially 
repeat its past mistake,” it cautions.

In a further boost for the pro-
gramme, Boeing was on 31 August 
awarded a Lot 8 KC-46A produc-
tion contract by the USAF. Valued 
at more than $2.2 billion, the deal 
covers the delivery of its next batch 
of 15 aircraft, for completion by 30 
November 2025.

Cirium fl eets data indicates that 
the USAF has 61 KC-46As in active 
use, with another example in stor-
age. The service has a programme 
of record requirement to  eventually 
operate 179 of the type.

Boeing also was awarded a For-
eign Military Sales contract worth 
$927 million to supply the Israeli air 
force with four of the in-fl ight refu-
elling platforms.

Work under Israel’s fi rst order for 
the type will conclude by 31 De-
cember 2026. 



A perfect blend?
Canadian airframer Bombardier begins testing larger 
unmanned demonstrator featuring confi guration that 
could inform future fuel-effi  cient business jet designs

Bombardier has started fl ight 
testing a second, larger un-
manned demonstrator of a 
conceptual blended-wing-

body aircraft, expanding an eff ort 
the company says could inform 
the design of a radically diff erent 
large-cabin business jet in future.

Earlier this year, the Montre-
al-based manufacturer revealed the 
“EcoJet demonstrator” programme, 
and said it was fl ight testing the de-
sign using a model aircraft.

Bombardier says initial fi ndings 
from the fl ight trials have prompted 
it to continue the programme using 
a larger unmanned demonstrator.

“We’ve fl own a much-larg-
er model, in the 20ft-span size,” 
 Bombardier director of research 
and technology Benoit Breault told 
FlightGlobal at the Internation-
al Aerospace Innovation Forum in 
Montreal on 6 September.

The latest model is about 20% 
the size of a large-cabin business 
jet, he adds. The earlier demonstra-
tor is around 1.2-1.5m (4-5ft)-long.

Bombardier believes the radical 
new shape could enable a signif-
icant reduction in emissions and 
fuel burn. “With only changing 
the shape of the aircraft today, we 
 believe we can reduce [emissions] 
by 17-20%,” says chief executive 
Eric Martel. 

Bombardier stresses the EcoJet 
project is not a development pro-
gramme but an eff ort to  un derstand 
the confi guration. 

Breault says the cabin of a 
 blended-wing-body aircraft would 
be too low for a smaller jet like a 
midsize Challenger but perfect for 
the large-cabin sector, in which 

Bombardier competes with its 
Global series.

While conventional aircraft have 
wings mounted above or below 
a cylindrical fuselage, Bombar-
dier’s EcoJet is designed with a 
wide non-cylindrical fuselage that 
curves smoothly to wings that 
blend into the fuselage itself. 

Instead of a T-tail, the EcoJet has 
a U-tail with two horizontal and 
two vertical stabilisers. It has twin 
 engines mounted on the top of the 
aft fuselage.

The shape sees the fuselage gen-
erate 20-30% of total lift – versus 
5-10% for a traditional aircraft, says 
Breault. That means the wings can 
be smaller, reducing weight and 
drag, and therefore requiring less 
thrust and fuel, he adds. That is how 
Bombardier arrives at an estimated 
20% fuel saving. It says the design 
could use traditional turbofan en-
gines or novel propulsion systems.

Certifi cation challenges
Many hurdles remain, but the 
 airframer says it has solutions to 
technical and certifi cation chal-
lenges. “We’ve found nothing that 
kills the concept,” says Breault.

The EcoJet project comes 
as  aircraft manufacturers face 
 immense pressure to cut carbon 
emissions, a tall challenge consid-
ering the energy requirements of 
large business jets.

Breault says Bombardier has 
achieved its original fl ight-test 
goals for the smaller model but will 
continue using that aircraft to eval-
uate technologies before moving 
them to the larger demonstrator. 
However, the company declines 
to say where it is conducting test 
fl ights, nor to provide funding or 
timeline details, saying progression 

depends on test results. It has 
 partnered on the programme with 
unnamed Canadian universities.

The blended-wing-body con-
cept was developed decades ago 
and was the subject of numerous 
 studies. It gained attention in re-
cent years after Airbus said it was 
looking at the concept.

Breault says technical chal-
lenges have kept the design from 
mainstream adoption. He cites 
fl ight-control complexity noting 
that the U-tail and wing loca-
tion require “completely diff erent 
 control laws”.

“The common knowledge of 
such an aerodynamic shape, in the 
world of fl ight sciences, has not 
been greatly explored,” Breault 
says. “The stall [speed] of this 
 vehicle is going to be unknown 
territory for Bombardier.”

Additionally, non-cylindrical fuse-
lages are more diffi  cult to pressur-
ise, tending to require more struc-
tural reinforcement, adding weight.

There are manufacturing hurdles. 
Unlike cylindrical fuselages, which 
can be lengthened or shortened by 
removing sections, blended- wing-
body designs are harder to stretch 
or shrink due to their non-linear 
 fuselages, Breault says.

That creates challenges because 
aircraft manufacturers invaria-
bly create aircraft families around 
baseline variants, enabling them 
to squeeze maximum value from 
 massive investment.

But Breault says Bombardier has 
found a “solution” to that issue, 
without elaborating.

“We think we’ve got some  fancy 
ways to make the economics work,” 
he says. “I allow myself to believe… 
I’m going to put one in service 
 before I retire.” ◗
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Jon Hemmerdinger Montreal

Fuselage would generate 20-30% 
of the aircraft’s total lift

Business aviation Research
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Frontier unbowed 
as Spirit slips away
US ultra-low-cost carrier confident that 
acquisition of previous takeover target 
by JetBlue will ultimately leave it in a 
stronger competitive position

Frontier Airlines believes it 
has emerged from a failed 
merger bid in a stronger po-
sition, thanks to the tie-up of 

takeover target Spirit Airlines with 
JetBlue Airways.

Chief executive Barry Biffle insists 
that deal will give his company a 
cost advantage greater than any a 
US carrier has enjoyed for decades.

“We are in a situation where… 95% 
of the capacity in the USA is going 
to have [a cost that is] one-third or 
higher than ours,” Biffle told Flight-
Global on 15 September.

“I don’t think it has been that 
good since Southwest [Airlines] in 
the late 1980s,” he adds.

Biffle’s comments came one 
month after ultra-low-cost Spirit 
walked away from takeover talks 
with Colorado-based Frontier.

Instead, Spirit agreed to pursue 
a competing acquisition offer from 
New York’s JetBlue, an airline with 
significantly higher operating ex-
penses.

JetBlue reported a cost per avail-
able seat mile – excluding fuel ex-
penses – of about 10 cents in the 
second quarter, nearly 40% higher 
than Spirit’s 7.2 cents.

Higher prices
Frontier had intended to use Spirit 
to create a huge ultra-low-cost car-
rier (ULCC), while JetBlue will use 
the merger to expand its existing 
business model.

“That’s going to hurt consumers,” 
Biffle says. “It’s bad for consumers 
if they have to pay higher prices.”

Biffle thinks Frontier will end up 
on top, even though it lost out on 
this particular deal. That is because, 
he says, JetBlue’s plan will elimi-
nate Spirit as a ULCC competitor, 

leaving Frontier with a huge share 
of the ultra-discount segment.

The US airline market  essentially 
has three ULCCs – Allegiant Air, 
Frontier and Spirit, which collec-
tively account for about 10% of do-
mestic available seat miles, accord-
ing to Diio data. Of that, Allegiant 
holds 15%, Frontier has 36% and 
Spirit the remainder.

With Spirit out, however, Alle-
giant and Frontier would have the 
segment to themselves – effective-
ly giving Frontier a 70% share of 
US domestic ULCC capacity. In that 
scenario, Biffle is correct: 95% of 
US domestic airline capacity would 
be controlled by airlines with costs 
significantly higher than Frontier’s.

JetBlue’s acquisition of Spirit re-
mains far from certain: the carriers 
must secure regulatory approval 
from an administration that has tak-
en a strong stance against business 
deals it views as anti-competitive.

The Department of Justice is 
 already battling in federal court 
to force JetBlue and American 
 Airlines to abandon their partner-
ship in New York and Boston.

JetBlue anticipates it will clear 
those hurdles and close its Spirit 
acquisition by the first half of 2024, 
paying $3.6-3.7 billion in cash, 
 depending on the close date.

Frontier had offered to buy Spirit 
with a mix of cash and stock valued 
at about $2.8 billion. But, Frontier 
insisted its offer stood a great-
er chance of securing regulatory 
 approval. 

Jon Hemmerdinger Washington DC

Frontier chief says rival’s acquisition will give 
Colorado carrier significant cost advantage
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United Airlines has condi-
tionally agreed to purchase 
an initial 200 electric ver-
tical take-off  and landing 

(eVTOL) aircraft from Embraer 
spin-off  Eve Air Mobility, and an-
nounced a $15 million investment 
in the air taxi developer.

The carrier says its conditional 
purchase agreement also includes 
options for a further 200 exam-
ples of the four-seat aircraft, which 
should enter use with a range of 
54nm (100km). Deliveries could 
begin as soon as 2026, it indicates.

“This marks another signifi cant 
investment from United in fl ying 
taxis,” it said on 8 September, add-
ing that it will join Eve in stud-
ying the “development, use 
and applications” for such 
aircraft, which it believes 
have “potential to revolution-
ise the commuter experience in cit-
ies around the world”.

Michael Leskinen, president of 
United Airlines Ventures, the com-
pany’s in-house technology invest-
ment arm, frames the Eve deal 
as refl ecting a commitment 
to achieve net-zero  carbon 
emissions by 2050. 
United last year also 
agreed to 

purchase 200 Maker eVTOL air-
craft from Archer Aviation.

However, both agreements 
 remain subject to uncertainty, due 
to factors including the need for 
the eVTOL developers to secure 
 regulatory certifi cations for their 
innovative designs.

Growth opportunities
“United’s investment in Eve was 
driven in part by confi dence in the 
potential growth opportunities in 
the [advanced air mobility] market, 
and Eve’s unique relationship with 
Embraer, a trusted aircraft manu-
facturer,” the airline says.

Eve also stresses the importance 
of its relationship with Embraer, 
saying the Brazilian airframer’s 

engineering and certifi cation 
 support will provide valuable as-
sistance through the regulatory 
 approval process.

The carrier’s deal with Eve also 
includes “access to Embraer’s ser-
vice centres, parts warehouses and 
fi eld service technicians”.

“Upon entry into service, United 
could have its entire eVTOL fl eet 
serviced by Eve’s agnostic ser-
vice and support operations,” the 
 airline notes.

Eve co-chief executive An-
dre Stein says that the airline’s 
backing  “reinforces the trust in 
our  products and services and 
strengthens our position in the 
North American market”. 
See p66

Eve of change for United
US carrier could acquire up to 400 examples of four-seat 
type to develop its presence in advanced air mobility space

Jon Hemmerdinger Tampa
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Type should enter use 
with a range of 54nm

Aerodrome training courses by the UK CAA

Aerodrome Accountable Manager & Nominated Person
Delivered by experienced UK CAA Inspectors, this course 
is based on ICAO, EASA, and UK CAA requirements around 
the role of the Accountable Manager and others responsible 
for safety.

London Gatwick | 29 November 2022 & 30 November 2023
Virtual | 4 May 2023

To book or view the complete schedule of our training courses, please visit www.caainternational.com/training

Aerodrome operations

This course provides delegates 
with an insight into safety practices 
and the complexities of Aerodrome 
Operations, including the key 
processes, procedures, and issues.

Virtual | 21 November 2022

Ensure your team is up to speed on the latest airport & aerodrome 
regulatory requirements with expert training by the UK CAA.
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Project Heart swells as 
fresh funding enables 
expansion of effort
Consortium grows membership and 
scope as it works towards real-world 
testing of technologies designed to 
revitalise sub-regional aviation

Dominic Perry London

A UK government-backed 
consortium seeking to 
 develop technologies that 
could revolutionise sub- 

regional aviation could begin tests 
of a highly automated, retrofitable 
flight-control system as early as 
next July.

Led by specialist autonomous 
system integrator Blue Bear 
 Systems Research, Project Heart 
– or Hydrogen Electric and Auto-
mated Regional Transportation – 
was in July awarded a £10 million 
($11.5 million) grant under phase 
3 of the UK’s Future Flight Chal-
lenge (FFC) initiative.

This newly-allocated funding 
will allow the 14-company consor-
tium, which also includes Britten- 
Norman, Highlands & Islands 
Airports (HIAL), Loganair, and Ze-
roAvia – to build on work carried 
out under the FFC’s phase 2, which 
officially ended on 31 August.

Core pillars
Heart is attempting to address 
three core pillars – aircraft auto-
mation, innovative powertrains and 
fuel, and the accessibility of trans-
port – to bring down the cost and 
environmental impact of sub-re-
gional aviation, while also increas-
ing the frequency and availability 
of services, says programme man-
ager James Owen.

Solving these issues has the po-
tential to boost connectivity for 
otherwise isolated communities 
such as the Scottish Highlands and 
Islands, he says.

During phase 2, those pillars have 
been addressed individually, and 
the goal of the phase 3 project is 
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to bring all the elements togeth-
er, culminating in “a multi-plat-
form, multi-leg demonstration” of 
a “hydrogen-electric, automated 
sub-regional transport aircraft” in 
the north of Scotland, says Owen.

In addition to the hardware, 
the trials will also evaluate all the 
supporting infrastructure – such 
as fuelling and green hydrogen 

a demonstration of how we would 
run a network as humanly possible”.

Although ZeroAvia is maturing 
its hydrogen fuel cell powertrain 
under the Aerospace Technology 
Institute’s HyFlyer II programme, a 
separate UK-funded initiative, the 
Dornier 228 it is retrofitting with the 
new propulsion system will feature 
prominently in Project Heart.

Here, the consortium will equip 
it with an autonomous control sys-
tem developed by Blue Bear, which 
will actively fly the aircraft, allow-
ing a “governing pilot” to “super-
vise” the mission. This should suf-
ficiently increase flight safety and 
reliability to permit single-pilot op-
erations with more than nine pas-
sengers aboard, says Owen.

Should regulators sanction such 
a rule change, the per-flight cost 
for sub-regional operators would 
decline, potentially lowering fares. 
Equally, airlines could look to in-
crease the frequency of flights with-
out the need for additional pilots.

Early work to integrate the  system 
on ZeroAvia’s Do 228 – which 
has yet to fly – could commence 
shortly, says Owen; talks with the 
propulsion system developer are 

“There are still a 
huge number of 
conventionally 
powered island-
hopping aircraft 
out there and 
[autonomy] 
can still make a 
huge difference 
to how they are 
operated”
James Owen  
Programme manager, Project Heart

generation, or booking and 
 operational changes – required for 
such flights.

“We will be trying to take each 
of these pillars further in phase 3 
and integrate them with one an-
other,” says Owen. He points to 
the “huge sweep of extra items” 
included within the latest phase, in 
order to “make it as comprehensive 

20 Flight International October 2022

Visit FlightGlobal Premium for all the latest aviation news and insight FlightGlobal.com



continuing in order to establish a 
schedule, he adds.

Phase 2 saw the integration of a 
suite of avionics onto a Britten-Nor-
man BN2 Islander that “listens to 
the aircraft and reports back to the 
pilot”, via a bespoke digital cockpit 
display, reflecting the operation of 
the autonomy system and the mon-
itoring of the aircraft’s performance.

Sophisticated sensors
This phase 2 work brings the high 
levels of automation and sophisti-
cated sensors found on a modern 
commercial airliner to much small-
er aircraft types. Flight tests of 
the system from Britten-Norman’s 
Leigh-on-Solent facility on the 
south coast of England concluded 
in mid-August.

Those trials, designed to ensure 
the equipment is “listening to the 
aircraft and correctly characteris-
ing its flight condition”, went “very 
well”, says Owen, yielding “lots of 
data” from the “great flights over 
the Isle of Wight and a bit beyond”.

Phase 3 work will build on this 
stage to deliver more sophisticat-
ed automation that reads across to 
much larger transport and cargo 
aircraft. But the move to active con-
trol under phase 3 is not the only 
change: Owen stresses that the 
system being developed will offer 
“configurable autonomy” – essen-
tially “an automation system that in 
future can equip any aircraft”.

Although flight trials of the sys-
tem will only be conducted using 
two aircraft types, Project Heart 

will also run simulator tests using 
other sub-regional transport air-
craft, he says.

Britten-Norman is not providing 
a hydrogen-powered aircraft for 
the project – that role is fulfilled by 
ZeroAvia – but Owen insists the po-
tential performance gains for such a 
type from the autonomous control 
system alone are still significant.

“There are still a huge number of 
conventionally powered island-hop-
ping aircraft out there and [autono-
my] can still make a huge difference 
to how they are operated.”

Phase 3 of Project Heart is a 
two-year programme and Owen is 
hopeful that early flight testing of 
the autonomous system can com-
mence from July 2023, leading to 
“more fundamental flights” in the 
following quarters.

Rapid progress
“Once we get our avionics suite 
into an aircraft and everything 
works we can move ahead quite 
quickly,” Owen says.

He sees the potential for 2025 
service entry of the configurable 
autonomy system – whether en-
tirely platform agnostic or tailored 
to a particular aircraft type. How-
ever, the steps required to bring it 
to certification will mature as the 
project progresses, he notes.

As well as an increase in scope, 
the move from phase 2 to 3 has 
seen the size of the Project Heart 
consortium swell. It now numbers 
14 partner companies, up from 10 
previously, having added encryp-
tion specialist Arqit, software firm 
Geneo, infrastructure consultancy 
Mott MacDonald, Saab Technology 
UK, and control systems firm RDM 
Group. Original partner Inmarsat 
has dropped out, but remains al-
lied to the project, supplying its 
Satcom connectivity.

Project Heart recently held its 
first public engagement event 
at Inverness airport to outline 
the achievements under phase 
2, and highlight the plans for the 
 subsequent phase. 
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Connect Airlines may not be 
a household name in North 
America, but that could 
change if Australian airline 

veteran John Thomas has his way.
The carrier, a new entrant in the 

North American market, plans to 
shake up regional travel in the east-
ern third of the continent this No-
vember by offering a unique perk in 
turboprop flying: premium cabins.

Over time, Connect aims to grow 
through partnerships with major 
US airlines and, longer term, to 
operate hydrogen-powered ATRs, 
becoming what chief executive 
Thomas calls “the continent’s first 
zero-emission airline”.

“We are going to recalibrate US 
travellers’ perception of the turbo-
prop,” Thomas told FlightGlobal 
on 7 September. “It’s a hell of a lot 
nicer travelling on a turboprop than 
on a regional jet.”

He thinks equipping De Havilland 
Canada Dash 8-400s with more 
comfortable cabins will entice North 
American travellers to choose tur-
boprops over older, less-economi-
cal jets like the Bombardier CRJ200 
and Embraer ERJ-145.

The Bedford, Massachusetts- 
based start-up will be the first North 
American carrier to offer Dash 
8s with premium cabins, he says. 
Connect removed a row of seats 
and increased space in the front 
six rows, providing more leg-room. 

Configured in a 74- rather than typ-
ical 78-seat layout, the aircraft will 
have 26 seats in the forward cabin, 
and 48 in regular economy.

Only a handful of North Amer-
ica carriers – Horizon Air, Porter 
Airlines, Ravn Alaska Airlines and 
WestJet Encore – still operate Dash 
8s, and all in single-class configura-
tions. Propeller aircraft lost out to 
jets in the USA in recent decades 
because, regional airlines say, pas-
sengers typically shun the types, 
viewing them as outdated and noisy. 

The US Department of Transpor-
tation (DOT) in July issued Connect 
Airlines a certificate of convenience 
and necessity for domestic air trans-
portation, and granted the carrier a 
certificate for foreign transport on 
6 September. Connect still needs 
Transport Canada’s approval to be-
gin trans-border flights. The airline 
began proving runs in July and is 
“about half-way through”, he says.

Connect plans to launch in No-
vember with passenger flights be-
tween Billy Bishop Toronto City 
airport and two US destinations: 
Chicago O’Hare International and 
Philadelphia International. 

Connect has two Dash 8s at the 
ready, and a third scheduled to 
join the fleet in October. Follow-
ing that, it expects to take delivery 
of another example each month 
through February. The airline’s op-
erating certificate permits it to fly 
seven aircraft, but Connect aims to 
expand to “about 100 aircraft in the 
next few years”, Thomas says.

Connect sits under an existing 
Massachusetts company called 
Waltzing Matilda Aviation, which 
specialises in charter air travel and 
aircraft management, and operates 
Cessna Citation Excels, Bombardier 
Challenger 604s and ERJ-135s.

Thomas, also Waltzing’s co- 
founder, was chief executive of Vir-
gin Australia Airlines in 2016-2017. 
He also has experience as an air-
line consultant in the USA, having 
worked on projects including the 
Delta Air Lines-Northwest Airlines 
merger, Delta’s joint business with 
Virgin Atlantic and Alaska Airlines’ 
purchase of Virgin America.

Connect is clearly targeting busi-
ness travellers. Thomas hopes 
flights to Toronto’s downtown Billy 
Bishop airport will be more attrac-
tive than those to the much-larger 
Pearson International airport, on the 
northern periphery of the city.

“Toronto is the fourth largest 
 airline market in North America. Our 
strategy for the first  20-25 aircraft is 
to build out of Toronto,” he says.

In time, the airline’s network could 
include destinations like Baltimore, 
Charlotte and Cincinnati, he adds.

Pilar Wolfsteller Las Vegas

400nm
Longest route carrier plans to operate 
– the Dash 8-400’s ‘sweet spot’
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Joined-up thinking
New entrant intends to shake up North American regional 
airline market with bold plans for turboprop operations
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Connect’s plan is to operate 
routes of less than 400nm (741km) 
– the Dash 8-400’s “sweet spot”, 
Thomas says.

“At 400 nautical miles, the block-
time differential between a [region-
al jet] and a Q400 is de minimis. 
From a customer-value proposi-
tion, they don’t lose any utility by 
flying on a turboprop because it’s 
just one minute slower.”

And, with several airlines upgrad-
ing their fleets to jets, used Dash 
8-400s are cheap and plentiful.

“Because there’s so many Q400s 
in the marketplace at the moment, 
we’re picking them up on lease rates 
that are basically one-third of what 
we would have been paying three or 
four years ago,” Thomas says.

The airline has no plan to join 
network alliances but seeks in-
terline and codeshare deals with 
 major US carriers. 

One major US airline has already 
taken the bait, though Connect has 
not publicly said which one. “We 
will be the first start-up to have an 
interline agreement with a major 
carrier,” Thomas says.

Connect recently turned heads 
by offering to pay newly-hired “di-
rect-entry”, or experienced cap-
tains up to $250,0000 annually 
–  far more than other US regional 
airlines. Thomas says this is aimed 
at older pilots who, through no fault 
of their own, are lower on larger air-
lines’ seniority lists, and whose pro-
motion horizon is limited.

Valuable experience
“We are targeting 45- to 55-year-
old pilots and captains, who 
 essentially deserve to be paid that 
amount of money because of their 
experience,” he says.

He relates the story of a pilot who 
began his career at a regional carri-
er. After that airline failed, the pilot 
took contract work at Middle-East-
ern airlines before returning to the 
USA and joining a US major carrier.

“He’s flying with this major airline 
at 55 years old, as a first officer, with 
the experience of a captain,” Thom-
as says. “He’s been told… he proba-
bly won’t get to the left-hand seat 
for eight years because of his place 
on the seniority list, which means 

he’ll have two years [in] the left 
seat” before reaching the mandato-
ry retirement age of 65.

“He’ll be flying for eight years 
with captains who are 35 years 
old,” Thomas says.

Because charter pilots are not 
subject to the same mandatory 
 retirement age, Connect’s pilots 
can transition to Waltzing Matilda’s 
charter operation after reaching 
age 65, he adds.

Connect also wants to become 
known as an innovator.

In June, the company said it had 
signed a firm order with Univer-
sal Hydrogen to acquire up to 100 
hydrogen-powered ATR 72-600s, 
with deliveries scheduled to begin 
in 2025. Thomas said the carrier 
wants to be “the world’s first true 
zero-emission airline”.

Universal Hydrogen is developing 
“powertrain conversion kits” intend-
ed to allow two types of passenger 
turboprops – ATRs and Dash 8s 
– to burn hydrogen, a strategy far 
 simpler than developing a clean-
sheet hydrogen-powered airliner, 
Thomas notes. Universal is using a 
Dash 8-300 as its initial testbed.

“If we’re going to play in the re-
gional space, and it is the first real 
market to move to zero emissions, 
we’d like to be the first,” says Thom-
as. “We see the ATR 72 as being the 
first one to certification.

“Not only will travellers feel good 
about flying a green aircraft, they 
will have a better experience than 
on old regional jets,” he says. ◗

Start-up is targeting business 
travellers flying into Toronto

“If we’re going to play in the 
regional space, and it is the first 
real market to move to zero 
emissions, we’d like to be the first”
John Thomas Chief executive, Connect Airlines
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Ryan Finnerty Burlington

The US Air Force (USAF) 
has outlined plans to spend 
nearly $5 billion over 10 
years to support the devel-

opment of an engine for its future 
generation of air superiority assets, 
as the Pentagon separately nears a 
decision on how best to provide a 
power upgrade for the Lockheed 
Martin F-35.

On 19 August, the US Department 
of Defense (DoD) announced that 
the USAF had awarded five con-
tracts – each worth $975 million – 
to fund research and development 
for a propulsion system to equip 
“future air-dominance platforms”.

Dubbed the Next-Generation 
Adaptive Propulsion (NGAP) pro-
gramme, the more than $4.8 bil-
lion initiative will provide funds to 
five US aerospace giants: Boeing, 
GE Aviation, Lockheed, Northrop 
Grumman, and Pratt & Whitney. 
The firms have a general timeline to 
complete the design and prototyp-
ing phase of development by 2032.

The USAF’s interest in fielding 
fighters equipped with adaptive 
engines stems from the ability of 
such powerplants to  seamlessly 
 adjust their internal airflow and 
pressure, to deliver both the high 
levels of thrust and acceleration 
needed for air combat and for 
highly fuel-efficient long-range 
cruise performance.

Fighter thrust
Further details of the NGAP activi-
ty have not been disclosed, but its 
very name is markedly similar to 
another secretive USAF effort, to 
design a sixth-generation fighter 
via the Next Generation Air Dom-
inance (NGAD) programme.

The DoD has revealed little about 
the concepts being explored to 
provide a replacement for the 
 USAF’s Lockheed F-22 fleet. How-
ever, senior leaders in industry and 
the military, including air force 
 secretary Frank Kendall, have 
speculated that NGAD will not be a 
single aircraft type, but a family of 
paired systems, potentially also in-
cluding unmanned or autonomous 
air vehicles.

According to the DoD’s NGAP 
contract announcement, the pro-
gramme also has the goal of “dig-
itally transforming the propulsion 
industrial base”. Earlier the same 
month, a USAF official whose 
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portfolio covers propulsion sys-
tems warned that the USA is in 
danger of falling behind its military 
rivals in the development of trans-
formative engines.

John Sneden, director, propul-
sion directorate at the Air Force 
Life Cycle Management Center, 
told a conference in Dayton, Ohio 
that with only two US firms at that 
time holding contracts to devel-
op adaptive engines, the viability 
of the USA’s advanced propulsion 
industrial base would be uncertain 
and at risk of “collapse”.

“The perception… that’s out there 
is that we are maintaining, if not 
advancing, our military advantage 
in propulsion,” Sneden says. “But 
the reality is we are essentially 

stagnating, and we are starting 
to lose.”

In 2016, the USAF awarded GE 
and P&W roughly $1 billion each to 
develop improved powerplants for 
the single-engined F-35, under the 
Adaptive Engine Transition Pro-
gram (AETP).

The DoD is still weighing how 
to address an F-35 cooling issue, 
which reflects the challenges of 
a multi decade acquisition pro-
gramme. There have been substan-
tial  advances to the type’s  radar, 
electronic warfare equipment and 
other sensors in the roughly 20 
years since Lockheed and P&W 
designed the aircraft and its F135 
engine. This has resulted in power 
and cooling demands that already 
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USAF sparks 
next-generation 
engine competition
Service contracts five companies 
to work on early stage of development 
effort to equip future air-dominance 
platforms, as decision on resolving 
F-35’s propulsion challenge draws near

NGAP activity will propel exploration of adaptive 
powerplant technologies for future combat types



exceed what the F135 was intended 
to provide.

“We are currently operating the 
engine at two times the specifica-
tion it was designed for,”  Jennifer 
Latka, the head of P&W’s F135 
 engine division, tells FlightGlobal. 
“Over time, all of those systems 
coming on to the jet require more 
cooling air to be pulled off the en-
gine to power them.”

Latka insists the F135 can handle 
the increased load, but says addi-
tional demand substantially drives 
up fleet-sustainment costs. 

“It’s not a capability thing. It’s a 
cost thing,” she says. “When the 
engine is running hotter, which is 
what happens when you are pull-
ing more of the air from it, it needs 
maintenance sooner.”

Shorter life
The Pentagon’s F-35 programme 
executive officer, USAF Lieuten-
ant General Eric Fick, confirms that 
 assessment.

“From a power and cooling per-
spective, twice the power and 
cooling of the engine… has nega-
tive impacts on engine life,” he said 
in March. “It forces us to turn up 

the wick on the engine, to burn it 
hotter, which then will decrease the 
amount of time between engine 
overhauls.”

In July, David Tweedie, GE Avia-
tion Edison Works general manager 
for advanced combat engines, said 
the product of its AETP contract, 
the XA100, will be ready to power 
F-35s by the end of this decade.

GE estimates the XA100 could 
save the US government $10 billion 
if installed on the USAF’s F-35As. 
It also touts the engine as  being 
a drop-in option for the carri-
er-variant F-35C, with no need for 
structural redesign on either mod-
el. Tweedie says the new engine 
would provide 30% more range 
and 20-40% more acceleration 
than the F135.

The company also is studying a 
potential XA100 integration path 
for the F-35B, and plans to have 
initial data by “the autumn”. The 
short take-off and vertical land-
ing variant was not included in the 
AETP design requirements and 
presents “unique integration chal-
lenges”, Tweedie notes.

There is substantial debate with-
in the DoD and US Congress about 

whether the performance im-
provements of an engine retrofit 
would be worth the cost. Indeed, 
P&W is pushing an alternative pro-
posal to perform a core upgrade 
on the F135, and use its XA101 
 developed through AETP to pow-
er a sixth-generation NGAD fighter 
instead.

P&W says its Enhanced Engine 
Package (EEP) update will pro-
vide substantially more power and 
reduced fuel burn at a far lower 
cost than installing a new engine, 
by making improvements to the 
F135’s power and thermal manage-
ment system (PTMS). Updates in-
clude changes to the high-pressure 
compressor, high-pressure turbine, 
low-pressure turbine and augmen-
tor, it says.

“The EEP upgrade maintains sig-
nificant commonality with the cur-
rent F135 engine and can easily be 
cut into production as well as ret-
rofit into the fleet during regular 
scheduled overhauls,” P&W says.

Cheaper option
Without providing specifics,  Latka 
says the EEP enhancement can 
provide PTMS performance  beyond 
what Pentagon leaders say will be 
needed. “That way, we don’t run 
into this issue all over again in 10 
years,” she says.

Latka calls the upgrade option 
a “drop-in retrofit”, and adds that 
P&W could outfit six squadrons 
with the “tri-variant-common” en-
hancement by 2030. Installing an 
all-new engine would result in “bi-
furcating” the F-35 fleet with mul-
tiple propulsion systems, and add 
billions of dollars in additional sus-
tainment costs, she says.

Excluding development expens-
es, the EEP will not increase the 
cost of the USA’s F-35 programme, 
P&W says. It estimates that the up-
date would produce $40 billion in 
savings through 2080 – the pro-
jected end date for operations in-
volving the fighter – with most of 
that total resulting from reduced 
maintenance costs and improved 
fuel efficiency.

But with the US Navy and US 
Marine Corps having shown little 
interest in acquiring a new engine 
for their F-35B/Cs, Kendall has pre-
viously noted that it would be diffi-
cult for the USAF to implement the 
change alone.

A decision on the F-35’s future 
propulsion path is expected to be 
taken during 2024. G
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“Twice the power and cooling… has 
negative impacts on [F135] engine 
life. It forces us to turn up the wick 
on the engine, to burn it hotter”
 
Lieutenant General Eric Fick F-35 programme executive officer, US Air Force

GE says its XA100 will be available for F-35A/Cs by the end of this  decade



MD Helicopters eyes next chapter
New ownership will allow Mesa, Arizona-based rotorcraft 
manufacturer to turn page on troubled period in its history

Dominic Perry London

MD Helicopters’ new  owners 
insist they can breathe 
new life into the company 
after completing the ac-

quisition of the US rotorcraft man-
ufacturer’s assets on 15 August.

A consortium comprising long-
term investors Bardin Hill, MBIA 
Insurance, and MB Global Part-
ners now owns the Mesa, Arizo-
na-based business and has ap-
pointed  industry veteran Brad 
Pedersen as chief executive.

The acquisition ends a tumultu-
ous recent period triggered by the 
2018 bankruptcy of companies as-
sociated with former chief execu-
tive Lynn Tilton and her private eq-
uity firm Patriarch Partners, which 
previously owned MD Helicopters.

To facilitate the sale process, MD 
Helicopters Inc entered Chapter 11 
bankruptcy protection in March, 
with its assets purchased by a new 
company, MD Helicopters LLC.

Pedersen – who started his 
 career at MD predecessor Hughes 
Helicopters – believes the manu-
facturer can now begin building 
back its operation, which had been 
hamstrung by the wider bankrupt-
cy process.

“There has been some reluctance 
on investment and other things, 
[but] now we have those con-
straints removed we can move for-
ward,” he says.

MD Helicopters’ immediate pri-
orities will be to improve custom-
er support and aftersales, he says, 
“because I think that’s been MD’s 
biggest issue in the last several 
years”. He notes that “if customers 
can’t get the parts, can’t fly their 
aircraft, they are going to buy from 
somebody else”.

Production continues of MD 
500-series aircraft, with six or seven 
units currently on the assembly line, 
all for civil customers; Pedersen be-
lieves output can be increased to 15-
20 helicopters in 2023. “We have an 
orderbook that’s growing,” he adds.

MD Helicopters continues to pur-
sue sales of the armed MD 530F/G, 

particularly through the USA’s 
Foreign Military Sales process, he 
adds. Previous export customers 
for the light-single include Afghan-
istan, Kenya, Libya and Malaysia. 

However, no decision has been 
taken on whether to resume 
 production of MD Helicopters’ NO-
TAR-equipped MD 600- or 900-se-
ries models. That would hinge on “a 
large enough order or large enough 
interest”, says Pedersen.

Current agenda
He also does not rule out a poten-
tial sale of the NOTAR system, if it 
“makes sense” for customers and 
the company’s owners, but stress-
es it is not currently on the agenda. 

“I don’t want anybody to believe 
we are out there pedalling around 
trying to sell the NOTAR technolo-
gy, because we’re not,” he says.

In the meantime, MD Helicopters 
will consider “functional improve-
ments” for the MD 530E/F models, 
which have “been a bit stagnant 
over the last couple of decades”.

Although declining to specify 
the upgrades under consideration, 
Pedersen says they would focus 
on offering “more lift, more useful 
load… [and] lower operating costs” 
for customers.

Further out, electrification or the 
addition of autonomous flight con-
trols to the MD 530 are a possibility, 

he says, but cautions: “Let’s get the 
operation stabilised and then we 
can look at the future.”

Despite the optimistic tone, MD 
Helicopters still faces a significant 
challenge to convince the market 
that it will be able to bounce back 
from adversity.

Acknowledging that rebuilding 
a business is “not easy”, Pedersen 
highlights his experience in compa-
ny turnarounds, adding: “We aren’t 
going to have to violate any laws of 
physics to do it.

“I don’t see this as any different 
to any of the other companies that 
I’ve gone into lead and successful-
ly grow. Most of the problems and 
most of the injuries, the wounds, 
are self-inflicted.”

Steadying the business will be key, 
he argues: “Once you get the pro-
cesses and things stabilised, then 
you can focus on the growth and 
new products and other things.”

Pedersen sees MD Helicopters’ 
niche as a low-cost alternative to 
the bigger rotorcraft manufactur-
ers for police or utility operators 
that “don’t have a lot of money” 
and are looking for an aircraft that 
is “very simple to operate”.

“We are very, very affordable,” he 
says. “And with the stability of com-
ing out of bankruptcy, customers 
can feel confident that we are going 
to be here for a long, long time.” ◗

Company continues to pursue 
sales of the armed MD 530F/G
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Request from Republic Airways for 
exemption to fl ight-time regulation 
has been fi rmly rejected by agency

US regulators are not bend-
ing on a 2013 rule requiring 
most new airline pilots to 
have 1,500h of fl ight time.

The Federal Aviation Administra-
tion (FAA) on 19 September shot 
down a request from Republic Air-
ways that would have allowed some 
of its pilots to fl y scheduled fl ights 
with only 750h of cockpit time.

Republic had argued that the rule 
is a major contributor to an ongo-
ing fl ightcrew shortage. However, 
pilot unions see the FAA’s decision 
as a major win for their members. 

“The FAA does not agree with 
Republic that the public inter-
est would be served by granting 
this request,” the agency says. 
“The FAA supports the regulatory 

Carrier says its training is just as 
stringent as the military programme
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requirements that are in place to 
facilitate the qualifi cation of pilots.”

Republic in April requested an 
exemption from the 2013 rule, 
which stemmed from a 2009 crash 
near Buff alo of a Colgan Air De 
Havilland Canada Dash 8-400. The 
accident killed 49 people on the 
aircraft and one on the ground.

Republic and other US region-
al airlines have said the rule has 
 exacerbated a pilot shortage, 
 forcing them to cut fl ights. They 
have also insisted it does not im-
prove safety.

Pilots who accumulate 1,500h in 
small private aircraft are less qual-
ifi ed, opponents have said, than 
those who complete formal train-
ing specifi c to airline fl ying.

“The FAA does not agree that 
granting the exemption would ad-
dress a perceived pilot  shortage,” 

says the agency, calling that argu-
ment “overly simplistic”.

Republic specifi cally requested 
that pilots who complete its in-
house fl ight training programme be 
permitted to apply for an existing 
exemption available to current and 
former aviators from the armed 
forces, who, after graduating from 
a US military pilot training school 
and in receipt of a rating qualifi ca-
tion, can fl y for airlines with only 
750h of fl ight time.

Indianapolis-based Republic ar-
gues its training programme is 
“equally stringent” as military train-
ing, providing “at least an equiva-
lent level of safety”.

Trade group the Regional Airline 
Association (RAA) is still reviewing 
the decision. “Expanding struc-
tured training pathways would im-
prove access for people who can’t 
access a pilot career today,” says 
RAA chief executive Faye Malarkey 
Black. “None of this changes our 
sentiment that fl ight training must 
continuously advance.”

The proposal received mixed re-
action, with airlines and some law-
makers expressing support. Unions 
have fi rmly opposed it.

Cockpit union the Air Line  Pilots 
Association had been an outspo-
ken critic of Republic’s  proposed 
exemption.

“Changing the current pilot 
 certifi cation requirements that are 
working, or allowing operators to 
bend the provisions to cut costs, 
would be a monumental mistake 
and have real-world, life-and-death 
consequences,” it said in July.

The union has argued there is no 
shortage of fl ightcrew, saying air-
line mismanagement is responsible 
for “pilot staffi  ng problems”. 

Jon Hemmerdinger Tampa

Regulation Flightcrew
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Coulson crash 
pinned on windshear
Firefighting C-130 came down in 
Australia in 2020 killing three crew 
following partial retardant drop

Dominic Perry London  
Greg Waldron Singapore

A windshear-induced low-
-altitude stall caused the 
fatal crash of a  Lockheed 
Martin EC-130Q  firefighting 

aircraft in Australia in January 2020, 
investigators have determined.

The accident, in which all three 
crew – two pilots and a flight engi-
neer – were killed, occurred in the 
early afternoon as the Coulson Avi-
ation aircraft (N134CG) attempted 
to egress from a partial drop of fire 
retardant in the Snowy Mountains, 
New South Wales.

After the retardant drop, wit-
nesses observed the aircraft, in a 
left turn, climbing for about 10s, to 
an altitude investigators calculate 
was around 330ft above ground 
level (AGL). It then descended 
over the next 17s, and was last seen 
at “a very low height above the 
ground”, says the Australian Trans-
port Safety Bureau (ATSB) in its 
 final report into the accident.

One of two Coulson aircraft 
 deployed to Australia during the 
2019-2020 fire season, the EC-130Q 
was operating from the Royal 
 Australian Air Force’s Richmond 
base in support of  firefighting op-
erations in New South Wales. 

Rejected missions
On 23 January, the modified trans-
port – a 1981-built, ex-US Navy 
H-model airframe – departed 
RAAF Richmond at 12:05 to tackle 
a fire near Adaminaby.

Its sister aircraft, a Boeing 737 
(N137CG) had already performed a 
retardant drop at that location but 
owing to weather conditions had 
rejected further missions. 

During pre-drop orbits of the 
fire site, the twinjet encountered 
uncommanded rolls of up to 45° 
bank angle, and windshear warn-
ings were triggered, the captain 

190ft
Height above ground level from which 
the EC-130Q released 4,500 litres of 
fire retardant
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reported. Wind speed was record-
ed as 50kt (92km/h) at 800ft AGL, 
and 37kt at the 200ft drop level, 
with the  captain describing condi-
tions as “horrible”. 

Although a “birddog” spotter 
aircraft had also rejected a tasking 
to Adaminaby, the EC-130Q none-
theless continued to the location. 
But having made several circuits at 
2,000ft AGL, the crew determined 
conditions, with poor visibility and 
strong winds, were too poor to 
continue that mission. Instead the 
four-engined turboprop was routed 
to the Good Good fire, around 31nm 

Further analysis of the video 
revealed the aircraft rolling from 
about 18° left to 6° right and de-
scending, at a rate later estimated 
to be up to 2,000ft/min. A “signifi-
cant left roll” was observed shortly 
before the impact at 13:15:37, which 
triggered a large fuel-fed fire.

The wreckage trail extended for 
180m (590ft) along gently slop-
ing terrain on a heading of 100°. 
 Subsequent inspection of the air-
craft found “no pre-existing air-
frame issues” with “no evidence of 
an in-flight break-up or pre-impact 
structural damage”.  Although the 
trim settings on the rudder, ailer-
ons or elevators could not be es-
tablished owing to the damage 
sustained, investigators found the 
position of jack screws consistent 
with a 50% flap setting.

In addition, all four engines were 
working and the propellers deliv-
ering “positive thrust”, post-crash 
examination revealed. 

Coulson’s conversion of the 
C-130H into the firefighting con-
figuration included the installation 
of a 15,000-litre retardant tank 
and aerial delivery system. Data 
from the aircraft’s loading sys-
tem showed that before the acci-
dent drop, it was carrying 16,109kg 
(35,500lb) of retardant, plus a 

(58km) to the east. No birddog was 
operating at the site.

Arriving on site at around 13:07, 
the EC-130Q performed three cir-
cuits of the drop zone – located on 
the eastern side of a roughly north-
south ridge – at 1,500ft, 500ft and 
1,000ft AGL. 

At 13:15 a partial drop was per-
formed on a heading of 190° from 
an altitude of around 190ft AGL; 
the aircraft’s ground speed was re-
corded at 144kt. During the drop 
some 4,500 litres (1,200USgal) of 
fire retardant were released over a 
period of about 2s.

Video recordings of the drop, 
captured by firefighters on the 
ground, showed the EC-130Q ini-
tially climbing away in a slight left 
turn to about 330ft AGL. 

No flight-data recorder was in-
stalled on the aircraft, but ADS-B 
data detailed it as climbing for 
around 10s, to about 170ft above 
the drop height, says the ATSB.
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100-123kt
Estimated airspeed for the aircraft 
at the time of the accident, bringing 
it within calculated stall range

907kg pallet of firefighting gel. In-
cluding fuel, this resulted in a take-
off weight of about 66,818kg. 

Using the operator’s fuel con-
sumption figures, investigators 
estimate the aircraft’s post-drop 
weight was 59,265kg. With a 50% 
flap setting in level flight, that 
would have led to a stall speed of 
83kt, they suggest. However, mod-
erate or severe turbulence would 
increase that figure to between 
101-117kt and 117-143kt, respectively, 
the report adds. 

Challenging conditions
Following the accident, the ATSB 
received multiple witness reports 
of the weather conditions at Peak 
View. They all consistently reported 
very strong winds from the north-
west, with gusts up to 43kt record-
ed at ground level. However, the 
wind direction was also being in-
fluenced by the terrain. In addition, 
the area was a well-known location 
for mountain wave activity, says the 
ATSB, a phenomenon associated 
with turbulence and windshear. 

Investigators note that the post-
drop turn would have taken the 
EC-130Q from a “predominant 
crosswind to a predominant tail-
wind”, resulting in an initial slight 
decrease in airspeed.

“At the same time, as previously 
established, there were strong gust-
ing winds, turbulence, and mountain 
wave activity present at the time of 
the accident, and these conditions 
were conducive to windshear.

“If there was an additional 
 increase in this tailwind compo-
nent from windshear, this would 
have resulted in a further reduc-
tion of the airspeed. There would 
also be a corresponding decrease 
in pitch attitude and rate of climb, 
with a subsequent loss in altitude,” 
adds the report.

Although the crew had carried 
out three circuits prior to the drop, 
the ATSB says the lowest height 
of 500ft “may not have been low 
enough for the crew to accurately 
assess the conditions at the drop 
height and identify any localised 
terrain or fire effects.”

Simulator testing revealed that 
windshear, when present, “con-
sistently resulted in the airspeed 

decaying into the stall speed re-
gion”, says the ATSB, and pro-
duced similar ground speeds to the 
accident flight. 

Based on its calculations using 
the last 10s of available data, the 
airspeed at the time of the crash 
was 100-123kt, which “present-
ed a significant overlap with the 
 calculated stall speeds”. On that 
basis “it was likely that the aircraft 
aerodynamically stalled at a height 
that was insufficient to recover”, 
the report says.

Analysis of the video and exami-
nation of the accident site showed 
no emergency drop of retardant, 
despite this being a standard pro-
cedure during such situations.

Tripped switch
Further analysis of the accident se-
quence was hampered by the lack 
of cockpit-voice recorder (CVR) 
data. Although the aircraft had the 
 requisite recorder fitted, an inertia 
switch – which cuts power to the 
device in certain circumstances to 
prevent over-recording – was prob-
ably tripped during a training flight 
in May 2019. That the CVR was not 
functioning had not been detected 
before the accident, the ATSB says.

Coulson’s risk management pro-
cesses were unsuited for large 
tanker operations, the report adds; 
the company’s windshear recovery 
procedures for C-130 crews were 
also inadequate, the ATSB says.

While the operator argued that 
“the procedures, experience, and 
training to deal with, and respond 
to [windshear] conditions were 
in-built for their aerial firefighting 
operations”, owing to the nature of 
the activity, “the ATSB noted that 
there was no windshear recovery 
procedure published in the oper-
ator’s [aircraft flight manual], nor 
did it contain a section on adverse 
environmental conditions”.

Windshear incidents were not 
routinely recorded in the safety re-
ports submitted by crews, says the 
ATSB. A review of 32 such reports 
compiled over the 2019-2020 peri-
od found that 60% were related to 
maintenance issues. Only 9% were 
operationally focused, generally 
related to aircraft separation issues 
or retardant overloading events. 

Since the crash, the company has 
implemented a windshear recovery 
procedure for the C-130, including 
simulator-based recurrent training. 
Risk management procedures have 
also improved, the report notes. 
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“There were strong gusting winds, 
turbulence, and mountain wave 

activity, and these conditions were 
conducive to windshear”

Australian Transport Safety Bureau

Ex-US Navy Hercules was one of two Coulson 
aircraft deployed to New South Wales in 2019-2020



The US Department of 
 Defense’s (DoD’s) tempo-
rary suspension of Lockheed 
Martin F-35 deliveries over 

concerns about the origins of an on-
board component have highlighted 
a supply issue which is of increasing 
concern to Washington DC.

Announced by the DoD’s F-35 
Joint Program Office (JPO) on 7 
September, the step followed the 
discovery that a pump within every 
F-35’s Honeywell-supplied tur-
bomachine system incorporates a 
powerful magnet made from metal 
sourced in China.

The magnet is part of a lubrica-
tion pump supplied to Honeywell 
by an undisclosed subcontractor, 
which sourced materials from an-
other company that acquired Sa-
marium Cobalt alloy from materials 
mined in China.

Lockheed describes the tur-
bomachine as an integrated power 
system that combines the functions 
of an auxiliary power unit and air 
cycle machine to provide ground 
power for maintenance and main 
engine start, as well as compressed 
air for thermal management.

Honeywell says it “remains com-
mitted to supplying high-quality 
products”, and it is “working close-
ly with DoD and Lockheed Martin 
to… continue to achieve those com-
mitments on products Honeywell 
 supplies for use on the F-35”.

The company adds that it has 
stopped work with the supplier that 
provided the alloy in question, and 
anticipates taking delivery from an 
alternative US source from October.

Lockheed says a review, conduct-
ed jointly with Honeywell and the 
JPO, found that the magnet does 
not pose any flight safety issues, or 
“any visibility or access to sensitive 
programme information”.

A statute known as the Defense 
Federal Acquisition Regulation 
Supplement (DFARS) sets restric-
tions on the origins of raw materi-
als used by US defence manufac-
turers. Its purpose is to prevent 
the producers of sensitive national 
security equipment from becoming 
dependent on overseas suppliers.

Compliance breach
Lockheed says it is doing “everything 
possible” to determine whether the 
supply chain issue represents a 
DFARS compliance breach. If that is 
determined to be the case, the air-
framer says a national security waiv-
er of DFARS rules will be required in 
order to resume deliveries. 

Some 88 F-35s had been deliv-
ered this year prior to the inter-
ruption, and Lockheed expects to 
ship between 148 and 153 of the 
fifth-generation fighters in 2022.

The company notes that there 
are more than 1,700 suppliers to 
the F-35 programme, providing 
some 300,000 total parts.

National security concerns re-
lated to Chinese metals could 

become an increasingly common 
issue in coming years.

The Samarium Cobalt alloy at the 
root of the F-35 saga is a metallur-
gical mixture used in the production 
of permanent magnets. Samarium 
is a so-called rare earth element; a 
class of 17 minerals that are essen-
tial in the production of high-end 
goods, including optics and weap-
ons used by Western militaries.

While these minerals are quite 
abundant across the planet, their 
mining, and the refining capability 
needed to turn raw ore into usable 
material, is concentrated in China.

The US Geological Survey in 2019 
found that China accounted for up 
to 80% of rare earth minerals im-
ported by the USA.

Washington has moved to in-
crease domestic production of the 
minerals in recent years, and in 
2020 the DoD announced it would 
provide funding for refinery projects 
to MP Materials, which operates in 
California and Texas, and Australian 
company Lynas. However, those ef-
forts will take years to bear fruit.

Analysts and China-watchers in 
the West have warned that this sit-
uation leaves the USA and its allies 
vulnerable, should Beijing move to 
institute export restrictions.

A 2021 report from the nation-
alist Global Times publication not-
ed that while rare earth element 
exports to the USA are not being 
restricted, “measures could be tak-
en against foreign companies that 
hurt China’s interests”. ◗

Chinese alloy 
use halts F-35 

deliveries

Temporary suspension to shipments imposed after discovery 
of subcontractor obtaining component via restricted source

Ryan Finnerty Burlington
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Issue centres on subcomponent 
inside a turbomachine system

Manufacturing Interruption
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Warsaw to buy 96 Apaches
NATO nation scales up attack helicopter acquisition plan, as 
it rejects rival offer of AH-1Z Viper to replace ex-Soviet Mi-24s

Bartosz Glowacki Kielce 
Dominic Perry London

Poland intends to dramatically 
increase the size and strength 
of its attack helicopter fleet, 
after selecting Boeing’s 

 AH-64E to meet its long-standing 
Kruk programme requirement.

Announcing the decision via Twit-
ter on 8 September, Polish defence 
minister Mariusz Blaszczak said 
Warsaw has requested “the acquisi-
tion of 96 AH-64E Apache helicop-
ters in the latest Guardian version”.

To be operated by the Polish Land 
Forces, the new-build rotorcraft 
will replace the service’s 30-strong 
fleet of ex-Soviet Mil Mi-24/35s.

Blaszczak – who confirmed the 
selection after attending a Ukraine 
Contact Group meeting at Ram-
stein air base in Germany with US 
secretary of defense Lloyd Austin – 
says Warsaw wants to lease Apach-
es from the US Army to provide a 
gap-filler capability while its aircraft 
are being manufactured.

Speaking one day before the 
selection announcement, Adam 
Hodges, capture team lead for ver-
tical lift international sales, Boeing 
Defense, Space & Security, said Po-
land had been offered the AH-64E 
Version 6 aircraft, with manned-un-
manned teaming capability. “The 
level of [unmanned air vehicle] in-
teroperability will be detailed on 
the basis of government-to-gov-
ernment talks, and will depend on 
customer requirements and the US 
government,” he adds.

With Warsaw requesting tech-
nology transfer related to the 
deal, the airframer notes: “During 
the procurement process, Boeing 

established significant co-oper-
ative partnerships across Polish 
 government and industry. Our 
partnership with the Polish Arma-
ments Group in particular will con-
tinue to expand as we implement 
training and sustainment efforts 
with local industry.”

Sustainment opportunities
Hodges says Boeing is now in talks 
with a number of local companies 
about sustainment opportunities.

The other contender for the Kruk 
contract was Bell’s AH-1Z Viper, an 
example of which made a debut 
MSPO show appearance in Kielce 
from 5-9 September, along with a 
UH-1Y transport.

“We understand that Poland has 
significant needs regarding mil-
itary equipment and armaments 
as a NATO country. Bell remains 
available in case the Polish gov-
ernment needs our helicopters,” 
the company says.

Should the 96-unit purchase be 
confirmed, it will make Poland the 

largest international customer by 
far for the Apache. Previous plans 
had called for the acquisition of 32 
aircraft to equip two squadrons, 
with the increased scope of the 
programme indicating that its land 
forces could instead stand up six 
such units with the new assets.

FlightGlobal’s World Air Forces 
directory for 2022 lists Israel and 
Egypt as having the largest cur-
rent Apache inventories behind 
the US Army, operating 48 and 46 
examples respectively.

Although the UK will eventu-
ally field 50 AH-64Es, its fleet is 
temporarily reduced as its earlier 
D-model airframes cycle through a 
remanufacturing process.

Warsaw has boosted its defence 
budget significantly since Russia’s 
late-February invasion of Ukraine. 
Other acquisitions announced dur-
ing recent months have included an 
order for 32 Leonardo Helicopters 
AW149 transports and 48 Korea 
Aerospace Industries FA-50PL jet 
trainer and light-attack aircraft. 
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Poland’s MSPO show in September 
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Why ‘low and fast’ matters
Officer tasked with delivering Future Vertical Lift says lessons 
from Russia-Ukraine war show US military is on right heading

Ryan Finnerty Burlington

The employment of heli-
copters during the Rus-
sia-Ukraine war has under-
scored the importance of 

the US Army’s rotorcraft modern-
isation drive, according to the 
 officer leading the activity.

“Low and fast matter,” Major 
General Walter Rugen, director 
of the army’s Future Vertical Lift 
(FVL) cross-functional team, said 
on 24 August; exactly six months 
after Moscow’s forces invaded 
 Kyiv’s territory.

Rugen says that while it is too 
early to draw firm conclusions 
from the ongoing conflict, so far it 
has validated the US Army’s  focus 
on increasing the speed, range 
and low-altitude abilities of its 
next-generation aviation fleet.

“Our technology is really stress-
ing how we do that safely,” he says 
of the FVL efforts.

A Sikorsky UH-60 Black Hawk 
pilot, Rugen caveats that the army 
does not want that extra flight per-
formance to increase the cogni-
tive load on pilots. One of the pro-
gramme’s goals is to offload some 
of those tasks to automated sys-
tems and sensors, he notes.

“The cockpit can be worried 
about fighting,” Rugen says, re-
ferring to pilots focusing on tasks 
such as operating weapons and in-
telligence-gathering systems, and 
communicating with other troops, 
rather than flying their aircraft.

One tenet of modern warfare that 
has come into focus for Rugen, how-
ever, is the need for greater range.

“We want to be outside of any… 
weapons system’s ability to engage 

Moscow’s helicopter units have suffered 
heavy losses during conflict with Kyiv
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us, whether that be in our assembly 
areas or in our refuelling areas, but 
also at the tactical edge,” he says.

Rugen cites the 2020 Na-
gorno-Karabakh War between 
Armenia and Azerbaijan, and the 
ongoing fighting in Ukraine, as 
examples where stand-off perfor-
mance provided an advantage.

“Those that didn’t have it had 
much tougher days in the fight, and 
those that had that stand-off were 
decisive against long-range fires,” 
Rugen said during a presentation at 
the Center for Strategic and Inter-
national Studies in Washington DC.

Extra range
That assessment backs up the FVL 
programme’s focus on securing 
greater range and speed for the 
army’s newest rotorcraft, which are 
expected to operate for at least 50 
years. By way of comparison, its 
current Black Hawk was designed 
in the 1960s and has been serving 
since the late 1970s.

Rugen says FVL’s “number one 
priority” is finding a new scout hel-
icopter to replace the Bell OH-58 
Kiowa that was mothballed be-
cause of 2013 cuts to the defence 
budget. The replacement  Future 
Attack Reconnaissance Aircraft 
(FARA) will be small, heavily-armed 
and fast, with the service wanting a 
speed of at least 204kt (378km/h).

The two finalists in the FARA 
competition – Bell and Sikorsky – 
both say they are 90% complete 
with prototype demonstrator air-
craft, which are set to make first 
flights in late 2023.

With a conventional helicop-
ter layout, the Bell 360 Invictus 
is  expected to better the army’s 
speed requirement, while also 

delivering low sustainment costs, 
the airframer says. 

Sikorsky, meanwhile, is pitching 
the Raider X, which it claims will 
produce revolutionary speed and 
power thanks to its coaxial rotor 
and pusher propeller configuration.

However, before those designs 
go head-to-head in a fly-off, the 
army will first select its choice to 
replace the UH-60  utility rotorcraft.

Known as the Future Long-Range 
Assault Aircraft (FLRAA), the new 
type is intended to ferry troops 
into battle after FARA flights have 
cleared a path. Given the need to 
safely deliver soldiers to distant 
objectives and return home, the 
FLRAA platform has even greater 
speed and range requirements.

The army is expected to announce 
the winner of its FLRAA competi-
tion later this year, from a shortlist 
of the Bell V-280 Valor tiltrotor and 
a Sikorsky-Boeing team’s coaxial/
pusher-configuration Defiant X.

Rugen equates the changes com-
ing from FLRAA and FARA to the 
post-Vietnam War fleet modern-
isation, which led to the introduc-
tion of the Black Hawk and Boeing 
AH-64 Apache attack helicopter. 

He says the FVL programme was 
born from concerns in Congress 
that the US vertical-lift industrial 
base would suffer, and expertise be 
lost, since upgrades have essential-
ly already maximised the perfor-
mance of its legacy airframes.

After delivering FLRAA and 
FARA, Rugen says, the FVL pro-
gramme has another priority: de-
veloping a fleet of cheap, plentiful 
unmanned air vehicles and loitering 
drones which could flood a future 
battlefield and “present dilemmas 
to our enemies”. 
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BA A350-1000 struck tail during 
go-around after prolonged float
First officer applied full nose-up pitch during missed approach 
procedure during which widebody briefly touched down

David Kaminski-Morrow London

UK investigators have deter-
mined that a British Airways 
Airbus A350-1000 suffered 
a tail-strike during a go-

around at London Heathrow when 
its first officer initially applied full 
nose-up pitch input after the twin-
jet briefly touched down.

The aircraft, inbound from Dubai 
on 2 January, had been arriving to 
runway 27L with the first officer 
flying the final stage of the ILS 
 approach in gusting winds from the 
southwest.

After reducing thrust at about 
50ft and flaring for touchdown, 
says the Air Accidents Investiga-
tion Branch, the first officer applied 
progressively more nose-up side-
stick input as the jet descended 
through the final 10ft.

The aircraft floated about 5ft 
above the runway, and then  started 
gaining height, before nose-up 
 input reduced sharply and was 
then applied again as the aircraft 
descended.

This prolonged float meant the 
aircraft used up 900m (2,950ft) of 
runway and was reaching the end 
of the touchdown zone.

BA’s ‘safe landing’ policy requires 
pilots to execute a go-around if the 
aircraft is likely to land beyond the 
touchdown zone. This is regardless 
of runway length, to avoid ambi-
guity, and aligns with the carrier’s 
view that runway excursions are 
a greater hazard than missed ap-
proaches.

As a result – despite having 

2,760m
Length of runway remaining when 
A350’s captain ordered go-around

Widebody twin was conducting service from Dubai on 2 January
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2,760m of runway remaining – the 
captain ordered a go-around.

But since the A350 was operat-
ing at idle power, the engines took 
several seconds to spool up to 
 go-around thrust, and the aircraft’s 
low height and airspeed meant it 
briefly touched down instead of 
climbing away immediately.

The first officer, however, applied 
full nose-up pitch before partially 
reducing the input.

This led the aircraft – which has a 

fuselage length of 73.8m – to pitch 
nose-up at a rate of 3°/s, causing 
its tail to strike the ground as the 
pitch reached 9°.

Owing to an inspection of run-
way 27L for any debris from the 
tail-strike, the A350 conducted its 
second approach, this time with 
the captain flying, to runway 27R.

None of the 338 occupants was 
injured but the aircraft (G-XWBC) 
sustained skin damage in two  areas 
of its aft lower fuselage, one of 
which penetrated the copper-mesh 
lightning protection and up to three 
layers of carbonfibre. The tail-strike 
sensor had fractured on impact, as 
designed, while a toilet waste pan-
el was damaged beyond repair, and 
three vent pipes were found bent 
and abraded. 
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Departure of propulsion specialist from programme and lack of 
obvious alternatives poses challenge for would-be airframer

Jon Hemmerdinger Tampa

Boom Supersonic seemingly 
faces a fundamental dilem-
ma – where to source the 
engines needed to power its 

Overture supersonic airliner?
Colorado-based Boom had been 

partnered with Rolls-Royce on 
the programme, but the UK pro-
pulsion specialist on 8 September 
announced that it was exiting the 
project, having completed con-
tracted engineering studies.

That on its own might not  matter 
too much for Boom, but a host of 
R-R’s rivals have also indicated 
they have no interest in  supersonic 
civil engines, sharply reducing its 
options and threatening a  timeline 
that foresees a fi rst delivery in 2029.

GE Aviation had been tipped to 
step in to the Overture programme 
using a version of the Affi  nity 
 engine it had been working on to 
power a supersonic business jet for 
now-defunct Aerion.

But the engine manufacturer 
rules itself out: “Civil supersonic is 
not a segment that we are  currently 
pursuing,” it says. 

Pratt & Whitney, another of the 
relatively few fi rms capable of de-
veloping such a powerplant, de-
clines to comment on the Overture 
programme. But a top executive 
stresses that the company remains 
focused on subsonic  engines.

“We haven’t added [civil super-
sonic] into our overall business 

B
o

o
m

 S
up

er
so

ni
c

strategy,” P&W chief  sustainability 
offi  cer Graham Webb says. He calls 
supersonic civil aircraft “tangen-
tial” to P&W’s core market, and 
cites effi  ciency concerns.

Aerospace analysts say few other 
engine manufacturers could take 
on the Overture project. “Nobody 
else can do an engine in this class, 
realistically, although Honeywell 
and Safran aren’t inconceivable,” 
says Richard Aboulafi a with Aero-
Dynamic Advisory.

Staying subsonic
But those companies are also appar-
ently out. “Honeywell has no plans 
right now to develop a supersonic 
engine for civilian aircraft,” it says. 

Honeywell makes small turbofans 
for business jets and Leonardo’s 
M-346 light-attack/trainer aircraft.

“Supersonic is not part of Safran 
Aircraft Engines’ commercial pro-
pulsion strategy,” adds the French 
engine maker.

Michel Merluzeau, aerospace con-
sultant with AIR, says Inter national 
Aero Engines (IAE) could “theoret-
ically” have an engine for Boom. A 
consortium including P&W, MTU 
Aero Engines and Japanese Aero 
Engines, IAE makes V2500s, which 
power aircraft  including fi rst-gen-
eration Airbus A320s and the Em-
braer C/KC-390.

“That does not, however, mean 
the engine can be adapted for 
the Overture [and] can deliver the 
maintenance, fuel burn and perfor-
mance required,” Merluzeau says.

The Overture needs “more fi rm 
[order] commitments and a fi rmer 
industrial roadmap” to attract an 
engine supplier, he adds. “Without 
an eff ective propulsion system, this 
is a programme that is not going 
anywhere any time soon.”

The type is conceived as a four- 
engined airliner able to  carry 65-80 
passengers at Mach 1.7 over a dis-
tance of up to 4,250nm (7,870km).

Despite many questions, Boom 
founder and chief executive Blake 
Scholl insists Overture develop-
ment is on track, and says it will 
soon  announce an engine partner. 
He points to order commitments 
from customers including Ameri-
can  Airlines and United Airlines.

“We would not have the cus-
tomer relationships we have if the 
airplane that we are building was 
not one that the airlines wanted,” 
Scholl says.

Boom’s other partners include Sa-
fran Landing Systems, Collins Aero-
space, fuel-system company Eaton 
and Northrop Grumman, which is 
helping with a military variant.

“I feel really good about this – 
very, very confi dent we are going to 
have a great answer. We are looking 
at multiple off ers,” Scholl says.

Announcing its decision to part 
ways with Boom, R-R said that 
 after “careful consideration” it had 
decided “the commercial aviation 
supersonic market is not current-
ly a priority for us and, therefore, 
will not pursue further work on the 
programme at this time.” 

First delivery of supersonic airliner is scheduled for 2029; 
customers include major US carriers American and United
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Rolls-Royce exits Boom project 
before Overture commences



US military targets 
accident rate
Stung by the non-combat loss of 186 
aircraft and 224 lives in an eight-year 
review period, Pentagon convenes first 
meeting of Joint Safety Council

Ryan Finnerty Burlington

The US Department of De-
fense (DoD) has convened a 
service-wide aviation safety 
panel in response to a 2020 

investigation that detailed high ac-
cident rates across the US military.

Completed at the behest of Con-
gress, the National Commission on 
Military Aviation Safety  (NCMAS) 
report revealed that US forces 
suffered 6,000 aviation safety 
 incidents between 2013 and 2018, 
destroying 157 aircraft and causing 
198 deaths. Those figures excluded 
combat losses.

The NCMAS assessed the de-
struction as costing more than 
$9 billion. However, when expand-
ed to also include 2019 and 2020, 
the figures grow to 186 aircraft, 224 
lives and an estimated $11.6 billion.

On 26 August, the US military 
followed through on a recommen-
dation from the report when it held 
the first meeting of its Joint Safety 
Council (JSC) – a body established 
specifically to address defence 
 aviation accidents.

Commercial comparison
The DoD says the JSC – chaired by 
US Air Force (USAF) safety chief 
Major General Jeanie Leavitt – will 
help “bridge the gap between 
commercial aviation practices and 
military aviation realities”.

The body, which is scheduled 
to meet quarterly, consists of 
 representatives from the USAF, 
US Army, US Marine Corps (USMC), 
US Navy (USN) and National Guard. 
It will focus on “regulations and 
 policy reforms, such as safety data 
standards and safety-related main-
tenance, supply chain, personnel 
management and training chal-
lenges”, the Pentagon says.

“The Joint Safety Council provides 

NTSB data states that between 
2010 and 2019, Part 121 Regularly 
Scheduled Air Carriers in the USA 
logged just over 300 accidents and 
16 fatalities. Its comparable data 
for general aviation, which includes 
recreational flying and higher-risk 
activities such as powered para-
chutes and skydiving, shows rates 
more in line with military figures.

The DoD categorises safety inci-
dents, which it calls “mishaps”, into 

DoD a dedicated structure to ensure 
military operational safety remains 
at the forefront of department risk 
management decision-making,” 
says Gil Cisneros, undersecretary 
for personnel and readiness.

In its 2020 report, the NCMAS 
– a panel composed of retired 
military aviators, a former US Na-
tional Transportation Safety Board 
(NTSB) member and an aerospace 
manufacturing chief executive 
– cited insufficient flight hours, 
 inadequate training, inconsistent 
funding and risky maintenance 
practices as the main culprits for 
accidents. It also noted that avia-
tion squadrons faced a “relentless 
operations tempo”, owing to the 
DoD’s global posture.

Notably, the report highlighted 
the disparity between US military 
and civilian aviation safety, say-
ing “the overwhelming majority 
of [military] mishaps could not be 
attributed to the inherent risk of 
 military aviation”.
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V-22s have suffered 36 accidents since 1991, 
including two fatal crashes this year



Three fl ightcrew were killed when KC-135 
tanker crashed in Kyrgyzstan in May 2013
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classes from A to E, depending on 
severity. The most serious – Class 
A – events are those resulting in 
fatalities or disabilities, damage ex-
ceeding $2.5 million or destruction 
of an aircraft.

Between 2007 and 2018, the 
USAF, US Army and USN logged a 
combined Class A mishap rate of 
roughly 1.5 events per 100,000 fl y-
ing hours: substantially higher than 
the commercial sector’s 0.17 rate, 
the NCMAS investigation found.

Data defi ciency
The USMC’s fi gures were substan-
tially worse, however, exceeding 
two Class A accidents per 100,000 
fl ying hours for most of 2007-2018. 
The service’s rolling rate of such ac-
cidents has steadily increased since 
2009, even while the other servic-
es’ rates remained fl at or declined.

In a bid to bring down the 
 accident rate, the NCMAS report 
recommended that the JSC be 
formed, to establish universal mil-
itary aviation standards across the 
Pentagon’s sprawling bureaucracy. 
Such a body should be empowered 
to collect and analyse safety data, 
which the NCMAS noted was sore-
ly defi cient within the DoD.

Congress obliged, ordering the 
council’s creation. But if the intent 
was to sidestep the Pentagon’s 
labyrinthine hierarchy, the NCMAS 
may yet be frustrated. According 
to the DoD, its new body falls un-
der the Defense Safety Oversight 
Council and the Deputy’s Work-
force Council and Management Ac-
tion Group. 

“The Joint Safety Council provides 
DoD a dedicated structure to ensure 
military operational safety remains 
at the forefront of department risk 
management decision-making”
Gil Cisneros Undersecretary for personnel and readiness, US Department of Defense
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How Osprey introduction hit Marine Corps’ loss statistics

While the National Commission on 
Military Aviation Safety’s report 
did not provide details about 
specifi c accidents, the study’s 
timeline roughly coincides with 
the US Marine Corps’ (USMC’s) 
adoption of the Bell Boeing V-22.

Developed as a high-speed 
replacement for the service’s 
Sikorsky CH-53D Sea Stallions, 
the tiltrotor type achieved initial 
operational capability in 2007.

The $71 million Osprey has 
been involved in numerous 
crashes, many of them fatal, and 
the subject of intense scrutiny. 
Between 1991 and 2022, V-22s 
suff ered 36 accidents, according 
to the Aviation Safety Network, 

a service of the US non-profi t 
Flight Safety Foundation.

Two fatal and one non-fatal 
crashes involving the type have 
occurred so far this year, including 
an 18 March loss in which four 
personnel were killed during a 
training fl ight in Norway.

The family of a marine killed 
in a 2015 V-22 crash in Hawaii 
unsuccessfully sued Bell Textron, 
Boeing, Eaton Aerospace and 
the federal government over that 
incident. A USMC investigation 
found that excessive dust caused 
a catastrophic engine stall.

Military leaders and the V-22’s 
designers attribute some of the 
issues to early diffi  culties with the 

tiltrotor’s revolutionary design, 
and insist that safety concerns 
have been addressed. Following 
an 8 June crash in California 
that killed fi ve marines, a senior 
member of Boeing’s vertical lift 
team told FlightGlobal he is “very 
confi dent” in the type, noting its 
600,000 safe fl ying hours.

Cirium fl eets data records 
the USMC as currently operating 
301 MV-22s. Other operators 
are the US Air Force, with 52 
CV-22s, the US Navy, which uses 
19 CMV-model examples, and 
international customer the Japan 
Ground Self-Defence Force, 
which has fi elded four of an 
eventual 14 MV-22s.



Tired pilots allowed Convair  
to stall on landing, says NTSB
Investigators believe fatigue was behind 2019 fatal crash 
of cargo aircraft on approach to Toledo airport in Ohio

Jon Hemmerdinger Tampa

US investigators have 
 concluded that fatigue- 
induced errors were behind 
the September 2019 stall 

and fatal crash of a Convair 440 
cargo aircraft near Toledo, Ohio.

In its final report into the accident, 
which took place in the early hours 
of 11 September, the National Trans-
portation Safety Board (NTSB) says 
the crash was caused by “the flight-
crew’s failure to maintain the proper 
airspeed on final approach”. 

This led to “an inadvertent aero-
dynamic stall and impact with trees 
and terrain”, killing both pilots. 

But the NTSB notes that pilot 
tiredness was a significant factor 
in the accident, which occurred at 
02:39 local time: “Contributing to 
the accident was the flightcrew’s 
fatigue due to the overnight flight 
schedule,” it says. 

The crew had started their 
flight the previous evening when 
they departed Laredo Interna-
tional airport in Texas at 18:38 on 
10 September, bound for Milling-
ton-Memphis airport in Tennessee, 
where they landed at 22:10.

After refuelling, the Convair 
(N24DR) departed Millington at 
23:14 for a flight to Eugene F Kranz 
Toledo Express airport. The pilots 
began descending several hours 
later, when about 34nm (63km) 
southwest of their destination.

At about 02:35, a controller 
cleared the aircraft for a visual ap-
proach to Toledo’s runway 25.

During final approach, the air-
craft’s airspeed decayed to 70-75kt 
(130-139km/h) – at or below stall 
speed for the aircraft type in a land-
ing configuration, the NSTB says.

“The aircraft became briefly es-
tablished on final approach before 
radar contact was lost,” it says. 
However, the aircraft collided with 
trees and terrain about 0.65 miles 
(1km) northeast of the runway ar-
rival threshold. 

Initial strikes were at about 55ft 
above ground level, says the NTSB, 
and were consistent with a right 
bank angle of 20°.

Having continued through the 
wooded area, “the airplane came 
to rest in a trucking compa-
ny  parking lot about 0.50 miles 
from the threshold and near the 
 extended centreline of the run-
way”, the report adds. A post- 
impact fire then ensued. 

Wreckage field
Wreckage was found “intermin-
gled with the trucks and trailers 
parked in the lot” and “portions of 
airplane structure were located in 
the woods immediately east of the 
accident site”. 

Although large sections of the 
aircraft sustained fire damage, 
an examination of the airframe 
showed no evidence of pre-impact 
structural failure, says the NTSB. In 
addition, analysis of both Pratt & 
Whitney R2800-52W reciprocating 

engines found no evidence of 
 pre-crash malfunction; damage 
to the powerplants and propeller 
strike marks on ground vehicles 
were consistent with the engines 
producing power, it adds.

Meteorological conditions at the 
time of the accident were benign: 
visibility was clear with no cloud 
cover, and there was a 4kt wind 
from the southwest. 

Investigators say that the  pilots 
failed to maintain proper air-
speed and did not recognise an 
 impending stall.

“Their performance was like-
ly impaired by fatigue, resulting 
from both the total duration of the 
overnight flights and the approach 
 being conducted in the window of 
the circadian low,” it says.

Operated by Ferreteria e 
 Implementos San Francisco, the 
Convair 440 was manufactured in 
1957 and had logged more than 
47,700 flight hours at the time of 
the accident. ◗
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Wreckage was intermingled 
with trucks and trailers
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Domestic blades help 
Ansat cut Western ties
Sanctions imposed on Russian aerospace industry 
are accelerating local production initiatives 

Dominic Perry London

Russian Helicopters is contin-
uing its efforts to develop lo-
cally-produced components 
for its rotorcraft range in the 

face of Western sanctions against 
the country’s aerospace industry.

New-generation rotor blades 
have now been developed domesti-
cally for the Ansat light-twin made 
from polymer composite material, 
says the manufacturer; they will be 
installed on the “import-substitu-
tion” version of the helicopter.

Although Russian Helicopters 
touts the “improved aerodynamic 
properties” and enhanced “flight 
performance” from the new blades, 
it is likely their development has 
been necessary to address the 
shortfall of Western-supplied com-
posite materials.

Bench testing of the prototype 
main and tail rotor blades – a joint 
development between Kazan and 
Russia’s TsAGI central aerohydro-
dynamic institute – is under way, 
leading to a first flight of an Ansat 
equipped with the new blades 
 towards the end of 2023.

Ansat has seen strong sales for Russian 
emergency medical services operations
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Mass production for new aircraft 
is planned for 2024, with the poten-
tial for retrofit also being  analysed, 
the manufacturer says.

Russian Helicopters claims the 
new blades, which are equipped 
with limited icing protection, will 
enable an improved rate of climb, 
and cruise speed will increase to 
126kt (235km/h), from 118kt. Max-
imum take-off weight will also rise 
by 200kg (440lb), to 3.8t.

Engine dependence
Despite strong sales, notably for 
emergency medical services mis-
sions in Russia, the Ansat is heavily 
reliant on  Western content, par-
ticularly its Pratt & Whitney Cana-
da PW207K engines.

Russian Helicopters was al-
ready seeking to add a domesti-
cally  produced powerplant to the 
Ansat before the imposition of 
 sanctions, working with United En-
gine (UEC) to integrate the 650shp 
(485kW)-rated Klimov VK-650V.

Flight tests of an Ansat equipped 
with a VK-650V are scheduled for 
2023, leading to Russian certifica-
tion in 2024, UEC said in May.

Meanwhile, European regulators 

have certificated the PW207K – 
but thanks to the continued sanc-
tions against Russia, the approval is 
largely academic.

Updating the type certification 
documents for the PW207, the Eu-
ropean Union Aviation Safety Agen-
cy (EASA) revealed it had validated 
the K-model variant on 8 August.

Although the engine series 
 powers multiple rotorcraft types, 
the PW207K has a single applica-
tion on the Ansat.

Cirium data reveals that more 
than 100 PW207K-equipped Ansats 
had been delivered since the start 
of production.

Russian Helicopters had planned 
to market the Ansat-M, the latest 
model of the currently 3.6t type, in 
Europe as a rugged utility platform.

Speaking to FlightGlobal last 
year, then-director general Andrey 
Boginsky said he saw an opportu-
nity to sell the Ansat-M in the West 
once development was completed.

Marketing aim
The helicopter would provide “an 
opportunity” to take the com-
petition to Airbus and Leonardo 
 Helicopters on their home turf; 
in the Russian market his two 
 European rivals “come here and 
communicate with our customers 
– we should have such an opportu-
nity too”, he said.

Gaining EASA approval for the 
engine was a key precursor to that 
marketing effort. P&WC confirms 
the 8 August update was “the com-
pletion of the certification process 
for the PW207K helicopter engine 
that began before the sanctions 
were imposed.

“At this time, there are no other 
applications being considered for 
the PW207K,” it adds.

The sanctions have killed any 
hope – certainly in the medium 
term – of securing business in the 
bloc. Type certification for the only 
 Russian-built helicopter to be ap-
proved by EASA – the Kamov Ka-32 
– was suspended in March. 

Helicopters Programme
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Dominic Perry London

UK start-up Hill Helicopters 
has pushed back the ser-
vice entry of its clean-sheet 
HX50 light-single until late 

2024 owing to the complexity of 
the project, which sees the compa-
ny manufacture virtually the entire 
rotorcraft in-house.

Speaking during a customer event 
in August, company founder and 
chief executive Dr Jason Hill said 
that based on the engineering work 
so far conducted “we know the time 
[required] much more accurately”.

When the programme broke cov-
er in 2020, a maiden sortie was tar-
geted for this year, followed by fi rst 
customer delivery in August 2023.

But that timeline has now 
slipped: fi rst fl ight is expected in 
late 2023 or early 2024, Dr Hill says; 
initial customer deliveries are ex-
pected “around the end of 2024”, 
the fi rm adds.

Hill Helicopters’ strategy is to 
build a composite, turbine-pow-
ered helicopter, initially for private 
use only, which retails for around 
£500,000 ($595,000). It aims to 
achieve this price point through 
vertical integration – manufacturing 

Company will make majority 
of components in-house
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the vast majority of components 
in-house, including the GT50 en-
gine – to enable tight cost control, 
fast-paced development “and the 
complete freedom to innovate”.

In addition, the HX50 will not be 
a fully certifi cated aircraft. Instead, 
Hill Helicopters will seek an initial 
type approval from the UK Civil 
Aviation Authority – equivalent to 
that for a European Union Avia-
tion Safety Agency CS-27 aircraft. 
The rotorcraft will be provided to 
customers with what the company 
describes as “amateur-built airwor-
thiness approval”.

Kit-built construction
To achieve that, customers are re-
quired to assemble 51% of the hel-
icopter – excluding its engine and 
dynamic components – during a 
two-week course at Hill Helicop-
ters’ UK facility.

A certifi cated version of the 
rotor craft will follow called the 
HC50; Hill Helicopters sees no de-
lay to this variant, which should ar-
rive in mid- to late 2026. 

Bench runs of the initial GT50 
were due to take place this sum-
mer, but that milestone will now be 
achieved in the fi rst half of 2023, 
the company says.

A total of three pre-production 
aircraft are to be built; the initial 
helicopter will perform the bulk of 
the test fl ights, while its two sister 
ships will “be sent off  on their trav-
els” to conduct extreme-conditions 
testing, Dr Hill says.

To date, Hill Helicopters has 
 accumulated orders for 627 heli-
copters: 516 HX50s and 111 HC50s, 
up from respective fi gures of 373 
and 59 in late January.

Both the HX50 and HC50 will 
be built at a new 31,100sq  m 
(335,000sq  ft) factory in the UK. 
Hill Helicopters has identifi ed a site 
near Cresswell in the English Mid-
lands where it intends to build the 
factory and has applied for the req-
uisite planning permissions.

Hill Helicopters is developing the 
HX50 across several industrial units 
near Rugby, around 15 miles (25km) 
from the planned factory location.

Testing times
Dr Hill says the plant will be capa-
ble of assembling up to 1,000 hel-
icopters per year at full-rate pro-
duction, but this will be limited to 
a maximum of 500 in the fi rst year.

Hill Helicopters states that each 
rotorcraft will require a total of 5h 
of testing with the engine running: 
1h on the ground, 2h of hover tests 
and 2h of fl ight testing.

“During this programme of test-
ing, we estimate an average of 10 
arrivals or departures from the site 
per aircraft,” it says.

Customer visits and training 
fl ights will also add additional heli-
copter movements. 

However, local residents are for 
the most part strongly opposed to 
the location of a helicopter facto-
ry on their doorstep, largely on the 
grounds of noise.

A public consultation on the 
plans ran until 7 September, with a 
decision expected shortly.

Accounts for the year ended 31 
July 2021 – its fi rst year of operation 
– show that Hill Helicopters made a 
pre-tax loss in the period of £3.36 
million, following investments in 
development activities of £1.81 mil-
lion and recharges from other Hill 
Group companies of £1.55 million.

Deposits worth £16.6 million were 
received during the year covering 
245 units, the accounts state. In the 
post-balance sheet period, anoth-
er £13.2 million for 332 helicopters 
was received. Hill Helicopters says 
the 577 aircraft represent a total 
orderbook value of £240 million. 
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Hill Helicopters delays 
fi rst HX50 delivery as 
orders ratchet up
Fledgling rotorcraft manufacturer 
progresses development programme 
and eyes Midlands site for new factory



Beyond carbon
Assessment of an aircraft’s environmental performance must 
be based on more than just exhaust emissions and should 
also consider how it is built, argues Professor Iain Gray

I have been in the industry for 40 
years and I still do not always 
know the difference between the 
overall environmental impact of 

one type of aircraft design and an-
other. I could make a subjective call 
but not a quantitative one – at this 
stage, who could?

 The industry knows the only 
workable business models for the 
future will be built on low environ-
mental impact. The whole sector has 
been galvanised, investing billions. 
But what makes aviation genuinely 
sustainable; what kind of definition 
is being used? For the moment it 
is looking like a very important but 
narrow version: a matter of reducing 
carbon dioxide emissions in flight. 

We need to take a far more de-
tailed and holistic view – not just the 
one rating around the type and lev-
el of fuel use. Maybe that means a 
 second rating that demonstrates an 
understanding – and accountability 
– for an aircraft’s entire lifecycle. 

Fuel burn and emissions are al-
ways going to be important, but 
they should not be the only meas-
ure. There are many other factors 
across the life of an aircraft that 
could leave a heavy footprint on 
the environment.

Every choice made from the be-
ginning of the design process mat-
ters in terms of long-term efficien-
cy and overall sustainability. Which 
materials are used for a design has 
implications: will there be a need 
for rare earth metals, where are 
they coming from, and what is the 
impact of the mining operations in-
volved? It is an issue which is be-
coming more problematic for the 
automotive sector as the demand 
for electric vehicles grows and the 
pressures build on rare earth met-
als – notably lithium and cobalt – 
needed for battery production.

What is the footprint from using 
composites? Is there potential to re-
duce wasted materials by using an 
additive rather than the traditional 
subtractive manufacturing? A typ-
ical airframe panel starts with ten 
or more times material than finally 

goes onto the actual aircraft. Cran-
field University research around ad-
ditive manufacturing projects in the 
aerospace and oil and gas industries 
has suggested savings of up to 80% 
in terms of the quantity needed of 
an energy-intensive material such 
as titanium; along with 70% lower 
manufacturing costs.

Smarter sourcing
Then there is the supply chain. 
 Aircraft tend to be built as a jigsaw 
of elements and materials flown 
and shipped in from different parts 
of the world, raising questions 
over how far this is necessary, and 
whether there could be smarter, lo-
cal sourcing and manufacture.

Different aircraft designs necessi-
tate different maintenance require-
ments through their life, meaning 
there is potential for looking at ways 
to minimise the demand for more 
new materials – as well as thinking 
about end-of-life and disposal of 
the aircraft, and how more elements 
can be re-used or at least recycled. 

These are some of the issues 
that will be addressed in the 2022 
 National Manufacturing Debate on 
29 November, as part of Manufac-
turing and Materials Week in the 
UK, gauging the latest thinking 
across sectors including aerospace, 
and setting out best practice and 
next steps.

Compared with many other sec-
tors, aviation is working with a more 
rigid set of parameters. Introduc-
ing changes to designs, materials 
and manufacturing processes is not 
easy – and nor should it be. Design 
cycles are long and expensive and 
need to continue to be backed up 
with demonstration and certifica-
tion phases. The sector’s reputation 
for safety based on the careful in-
troduction of incremental change 
is long-established and needs to be 
protected.

What that means is that senior 
industry managers need to start 
building sustainability and environ-
mental impact into their thinking, 
and at every decision point. 

Passengers need to be part of the 
education process around genuine 
sustainability. How long is it before 
the flight-booking process involves 
looking at an aircraft rating for all-
round environmental performance, 
just like we would when buying a 
home or electrical appliance? ◗

Professor Iain Gray is Director of 
Aerospace at Cranfield University

Manufacturing and Materials Week 
events will run between 28-30 
November 2022 at Cranfield 
University: www.cranfield.ac.uk/
events/satm-manufacturing-and- 
materials-week-2022

Gray says a ‘holistic view’ of 
manufacturing processes in 

aviation is required 
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Lufthansa welcomed its lead Boeing 787, with the 
-9 (D-ABPA) one of an eventual 32 Dreamliners  
to be flown by the German flag carrier

Vietjet Air reaffirmed an order for 200 Boeing 737 Max-family 
narrowbodies, now covering shipments between 2024 and 2028

The Israeli air force will receive four 
Boeing KC-46A tankers by 2026, 
under a deal worth $927 million
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Embraer launched flight-testing of a first 
C-390 transport for Portugal. Lisbon has 
ordered five, to be delivered from 2023E
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Best of the rest
We showcase some of the other 
notable events covered by the 
FlightGlobal team between issues

Harbour Air completed a debut 24min  
flight from Vancouver to Victoria with its  

De Havilland Canada DHC-2 Beaver “ePlane”

Leonardo Helicopters’ AW249 attack 
helicopter got airborne, with service entry 

with the Italian army due in 2025
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Edelweiss Air will add a 
fifth Airbus A340-300 to its 
fleet next July, sourcing the 

widebody (HB-JMC) from 
sister operator Swiss
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As pandemics go, business aviation had a 
good one. With commercial travel  disrupted 
and concerns about catching the virus on 
busy airliners, many who could afford it 

switched to flying private – some for the first time. 
This shift meant the sector became a rare bright light 
for the wider industry in 2020 and early 2021, and 
that upbeat trend is continuing as the community 
prepares for its annual US get together, the National 
Business  Aviation Association’s (NBAA’s) BACE in 
Orlando, from 18-20 October.

Particularly in the USA, business aviation is as 
healthy as it has been since before Covid-19. Orders 
are outstripping deliveries and used aircraft remain 
hard to find and expensive. Chaos at airports and 
 unreliable airline schedules are convincing converts 
that their decision to abandon commercial was 
right. In August, Bombardier chief executive Eric 
 Martel said the airlines’ troubles were continuing to 
be  “accelerators” for business aviation, even with 
 Covid-19 largely in the rear-view mirror.

The annual NBAA convention rarely disappoints 
– and with the US market in robust health and 
sustainability driving huge advances in technology, 
this year’s event in Orlando is sure to be memorable

Curtain up
That does not mean there are no troubles ahead. 

Soaring fuel costs and inflation generally are  causing 
consumer and small-business confidence to  wobble. 
Europe’s energy crisis – a side effect of depend-
ence on Russian gas – could push the region into 
 recession this winter. There are also shortages and 
delays throughout the aerospace supply chain (see 
p50). “It’s setting up as natural cyclical slowdown,” 
remarks Rolland Vincent of the Rolland Vincent 
 Associates consultancy.

Building margins
For aircraft manufacturers, however, prospects 
 remain broadly positive. While difficulties in sourc-
ing raw materials and skilled staff, combined with 
 worries over the viability of small suppliers, are 
causing  headaches, book to bill ratios of almost two 
to one mean it is a “great time to build margins”, says 
 Vincent. Weakening demand for charter services 
would be the first sign of a downturn, he adds, but 
there is no hint of that happening so far.

Operators bear this out. Jim Segrave, founder and 
chief executive of FlyExclusive – one of the largest 
US charter providers – says people who began flying 

Murdo Morrison London
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drew a large and enthusiastic domestic audience, 
only a  handful of foreign visitors made it to Las Vegas 
 because the USA was still imposing border closures.

The industry’s push to become more sustainable 
and the so-called advanced air mobility (AAM) sector 
will be major themes of this year’s convention, as 
they were at its European counterpart EBACE in May. 
While disruptive propulsion technology will doubt-
less be a topic of discussion, sustainable aviation 
fuel (SAF) remains the best short-term hope for the 
industry in its drive to cut its carbon footprint. How-
ever, as in Europe, the fuel remains expensive and in 
short supply at airports.

In August, US President Joe Biden signed into law 
the Inflation Reduction Act, which includes a tax 
credit for producers of SAF, a move NBAA welcomes. 
“We have long advocated for this blenders’ tax credit 
as a vital step to fulfilling our industry’s pledge to 
achieve net-zero CO2 emissions,” says president and 
chief executive Ed Bolen. “Implementation of this 
 credit marks genuine progress towards increasing 
SAF  production, promoting greater availability, and 
 reducing costs to end users.”

New environment
The USA is meanwhile making strides towards creating 
the operational and regulatory environment for a new 
breed of electric vertical take-off and landing (eVTOL) 
air taxis, with Congress recently passing the Advanced 
Aviation Infrastructure Modernization Act. The legis-
lation authorises funding for so-called vertiports and 
other public transport facilities to support AAM oper-
ations. Two workshop sessions at BACE will focus on 
the AAM opportunity for the business aviation sector.

The Orlando event will also feature the Emerging 
Technology Zone, highlighting AAM aircraft and 
technologies. “These platforms hold the promise to 
revolutionise short distance, zero-emissions transport 
in the near future,” says NBAA director of aircraft dis-
plays Joe Hart. “NBAA-BACE, like business aviation, 
always has an eye to the horizon. We’re excited about 
showcasing these promising emerging technologies 
that point our industry’s way to a bright future.”

According to the organisation, every mainstream 
manufacturer is attending, with exhibition space 
close to sold out by mid-September. Airframers often 
hold their cards close when it comes to revealing 
what newer types they will be displaying, even days 
before the event, but NBAA has no doubt that the 
static exhibit at Orlando Executive airport will feature 
“the most advanced and dynamic aircraft line-up ever 
seen” at the business aviation show. 
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536
Turbine aircraft delivered in the first half of 2022 (including 
289 business jets) – compared with 485 in first half 2021

availability “loosening up” after a year in which 
 sourcing equipment had become very difficult. He 
believes this was largely down to private owners 
being cautious about releasing their aircraft to third 
parties during the pandemic. However, he too be-
lieves demand for charter will hold up, despite high 
prices. “We get a lot of charter requests from people 
who don’t want to deal with airlines,” he says.

Although the General Aviation Manufacturers 
 Association (GAMA) will not publish aircraft sales for 
the third quarter until after the NBAA convention, 
half-year figures indicate an industry in strong recov-
ery after a significant dip in 2020. Airframers shipped 
536 turbine aircraft, including 289 business jets, in 
the six months to end-June, compared with 485 (264 
of them jets) in the same period in 2021. For the last 
full year, GAMA reported 1,237 deliveries (710 jets) 
against 1,087 (644) in 2020.

This year’s convention returns to its alternate-year 
home, Orlando, for the first time since 2018 after the 
Covid-19-forced cancellation of the 2020 edition. This 
will also be the first NBAA BACE in three years that 
will be fully open to overseas exhibitors and attend-
ees. While the return of the show in October 2021 

private during the pandemic are staying loyal. “Once 
you are in you don’t want to get out,” he says. Parts 
and crew shortages, threatening dispatch reliability, 
are much bigger challenges than finding customers. 
“We have more demand than we can supply,” he adds.

Lou Pepper, chief executive of fixed-base operator 
Atlantic Aviation, reckons clients new to the sector 
have expanded the industry by a fifth since the pan-
demic. “The combination of people wanting to get 
out of cities and the horrendous service provided by 
airlines drove people who were not users of [general 
aviation] to buy hours or charter a plane,” he says. “We 
always felt that was going to be sticky. Once they tried 
it, people realised how convenient and affordable it is.”

Greg Pitts, chief executive of aircraft broker 
Advanced Aviation Team, sees signs of aircraft 

Business aviation Overview
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A trio of manufacturers developing a new breed 
of ultra-long-range business jets are battling to bring 
key suppliers up to pace as they respond to soaring 
demand for private travel

Long-range 
leaders

Bombardier plans to have the Global 8000 ready for service entry in 2025
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Divergence between supply and demand has 
left manufacturers of large-cabin business jets 
with flush backlogs – and plenty of problems 
that need solving.

In short, demand is through the roof but supply is 
stuck at ground level.

That is the reality facing companies such as Bombar-
dier, Dassault Aviation and Gulfstream – and, indeed, 
their counterparts in the commercial aviation sector.

Despite the Covid-19 pandemic (or perhaps be-
cause of it) business jet makers have been rapidly 
taking new orders for the $70 million-plus machines 
that occupy the upper echelon of the private-travel 
market, adding billions of dollars to their backlogs. 
Demand has also prompted the three main players 
to up their games by rolling out even-more-expen-
sive models, including those that crack the 8,000nm 
(14,800km)-range barrier.

But such strong underlying dynamics belie real 
challenges. Owing to factors including Covid-19, infla-
tion, economic slowdowns and geopolitical tension, 
business jet manufacturers are coping with significant 
supply chain troubles. Those challenges have left 
them scrambling to maintain production at current 
levels and raised questions about their ability to meet 
demand.

Daily battle
“Manufacturers in the large-cabin segment will 
find themselves unable to execute to keep up with 
 demand at a time of surging orders,” says analyst 
Brian Foley, founder of aerospace consultancy Brian 
Foley Associates. “There will be few alternatives for 
those wanting delivery of a new large-cabin aircraft 
in the near future.”

Foley’s observations are mirrored in recent com-
ments made by executives at the airframers.

“Supply chain is definitely… an ongoing issue for 
the industry,” Jason Aiken, chief financial officer of 
Gulfstream parent General Dynamics, said during a 
27 July earnings call. “It’s a daily battle.”

“Dealing with supply chain pressure is a new 
 normal,” Bombardier chief executive Eric Martel said 

“Over the last few months, 
we have been very active 
in… assessing where it 
makes sense to repatriate 
or consolidate small work 
packages or parts, to 
ensure our production line 
can operate as efficiently 
as possible”
Eric Martel Chief executive, Bombardier

on 4 August, also during an earnings call. “Over the 
last few months, we have been very active in… assess-
ing where it makes sense to repatriate or consolidate 
small work packages or parts, to ensure our produc-
tion line can operate as efficiently as possible.”

The airframers join companies across aerospace in 
facing parts shortages. Insiders say pandemic-dis-
rupted logistics networks (and China’s lockdowns) 
are to blame, as are a lack of enough skilled workers, 
and economic sanctions against Russia imposed by 
Western powers in response to Moscow’s February 
invasion of Ukraine. The aerospace industry shrank 
rapidly in 2020 because of the pandemic and has 
struggled to regain footing.

As a result, Foley notes, business aircraft manufac-
turers are largely keeping 2022 production output 
flat at 2021 levels. They have far to go before return-
ing to pre-pandemic production rates.

Bombardier, for example, delivered 49 aircraft in the 
first half of 2022 and anticipates ending the year with 
more than 120 deliveries, including about 40 of its 

flagship Global 7500. Similarly, the company delivered 
120 aircraft last year. By comparison, the Montreal man-
ufacturer delivered 142 business jets in pre-Covid 2019.

Martel says suppliers in various areas of the chain 
are struggling to ramp up. He also cites “risk” associ-
ated with the supply of engines. Executives at other 
manufacturers have also recently  highlighted such 
equipment troubles, including Boeing chief executive 
David Calhoun, who has cited engine shortages as a 
central factor limiting 737 production.

Martel insists Bombardier is working through sup-
ply shortages. He says the company aims to increase 
production by 15-20% in 2023, which would equate to 
somewhere around 140 aircraft deliveries.

“We have been extremely meticulous in planning, in 
detail, every ramp up, taking into account that we don’t 
want to have too much backlog – or not enough,” Mar-
tel says. “On top of it, we are taking great note of what 
the strains in the supply chains are today.”

In a proactive move, Bombardier this year acquired 
Schrillo, a California company that produced a Global 
7500 wing component. Schrillo had been struggling 
financially – so to prevent a shortage, the airframer 
simply bought the firm, including its machinery, intel-
lectual property and inventory. Schrillo’s staff are now 
Bombardier employees, it says.
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Gulfstream’s G800 boasts a maximum range of 8,000nm
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Gulfstream’s 2022 delivery target mirrors Bombar-
dier’s. The Savannah airframer delivered 47 jets in the 
first half of 2022 and expects to hand over roughly 
123 aircraft this year, nearly flat from its 119 deliveries 
in 2021, General Dynamics has said. Those figures 
remain significantly depressed from 2019, when 
 Gulfstream handed over 147 aircraft.

Supply-driven production constraints are at work, 
say executives. In January, General Dynamics chief ex-
ecutive Phebe Novakovic said Gulfstream was dealing 
with short supply of wings, which it makes in-house.

Gulfstream has, meanwhile, worked through other 
complications. In May, the US Federal Aviation Ad-
ministration (FAA) significantly limited G500 and 
G600 operations, prohibiting the jets from landing in 
wind speeds exceeding 15kt (28km/h) and wind gusts 
of more than 5kt. The move was in response to two 
hard landings during windy conditions caused by er-
roneous activation of the jets’ angle-of-attack (AoA) 
“limiter” function, which is designed to prevent stalls.

Development delays
Gulfstream developed a software fix which the FAA 
and European Union Aviation Safety Agency ap-
proved in mid-September. But the problem has trick-
led into its delivery stream.

In the second quarter, the airframer handed over 
only 22 aircraft. It had planned to deliver four more 
– all G500s/G600s – in the period, but customers de-
ferred taking those aircraft pending “removal of the 
FAA wind directive”. Gulfstream did, however, deliver 
nine G500s/G600s despite the operating restrictions.

The issue also has affected Gulfstream’s develop-
ment and certification of its flagship G700 and G800 
ultra-long-range jets. General Dynamics had in April 
warned about possible delays to those certification 
programmes, citing FAA scrutiny of software.

Then, in July, Aiken said Gulfstream had reassigned 
“flight sciences engineering resources” from the 
G700 programme to work on resolving the G500/
G600 AoA problem. As a result, the G700/G800 
 certification delay has “become a reality”, he said.

Gulfstream now expects the G700 will be certificat-
ed by mid-2023, with the G800 to follow about six 
months later. Previously, it was aiming to achieve the 
milestones by the end of 2022 and mid-2023 respec-
tively. The company’s first test G800 made its flight 
debut in late June, before being flown to the UK to 
attend the Farnborough air show in mid-July.

Dassault is facing similar supply chain and pro-
duction hurdles. In July, the French company cited 
Russia’s war in Ukraine and lingering Covid-19 effects 
as causing inflation and “uncertainty over the supply 
of energy, electronic components and materials”.

The company, which also has a large defence avia-
tion business, described the supply chain as “weak-
ened”. It called out shortages of raw materials, includ-
ing aluminium and titanium. Sanctions against Moscow 
have thrown the titanium market into disarray, as 
Russia had been among the world’s leading suppliers.

“We need to safeguard existing sources, or  urgently 
find reliable alternatives. We are endeavouring to 
build up inventories to secure production for the 
coming years,” Dassault added. “We have placed 
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Supply chain issues could impact late 2025 schedule 
for arrival of Dassault’s in-development Falcon 10X



“There’s a lot of talk 
out in the market about 
interest rates, inflation, the 
stock market, recession 
potential and so on”
Jason Aiken Chief financial officer, General Dynamics

orders, but we will need to monitor physical deliveries 
over the next few weeks.”

Amid such pressure, the airframer delivered 14 
 Falcon-series jets in the first half of 2022 – up sig-
nificantly from six shipments in the first half of the 
previous year.

For full-year 2022, Dassault expects to deliver 35 Fal-
cons. That would be up from 30 examples  handed over 
last year, but down from 40 in pre-pandemic 2019.

The airframer has also been dealing with 
 company-specific challenges on top of industry and 
geopolitical troubles.

“Dassault missed the order surge” of recent 
years, says Foley, after cancelling development of 
its 5,200nm-range Falcon 5X in 2017. It shuttered 
the programme following problems with the type’s 
Safran Aircraft Engines Silvercrest turbofan.

Seller’s market
Dassault replaced the 5X with the 6X, launched in 
2018, but the debacle put the company behind com-
petitors, Foley says. The 6X, with 5,500nm of range, 
competes in the same segment as Gulfstream’s G500 
and G600, and Bombardier’s Global 5500 and 6500.

In May, Dassault announced a six-month delay to 
the 6X’s service entry, to mid-2023, blaming supply 
chain trouble.

Production constraints aside, business jet makers 
are having no trouble at all selling aircraft.

Dassault logged orders for 41 Falcons in the first 
half of 2022, up from 25 in the same period last year. 

The company ended June with 82 Falcons in its 
 backlog, worth €4.3 billion ($4.3 billion), up from a 
€2.9 billion backlog with 53 orders one year earlier.

Bombardier’s backlog surged by 37% in one year, 
to reach $14.7 billion at the end of June. It holds orders 
equating to two years of production, Martel says.

Demand, he adds, has been particularly strong 
from US customers. Bombardier also sees 
 “improving” sales activity from Europe despite the 
 Russia-Ukraine war, and has seen reviving demand 
from the Asia-Pacific region following a two-year 
Covid-induced slowdown. Broadly, Martel calls the 
pandemic an “accelerator for people moving to-
wards private jet” travel.

Similarly, General Dynamics’ aerospace business 
(which is anchored by Gulfstream but includes avia-
tion services provider Jet Aviation) closed June with a 
backlog worth $18.8 billion, up 39% in one year.

Amid roaring demand, the large-cabin competitors 
have continued bettering each other by rolling out 
larger and longer-range models.

Gulfstream set a new range standard in October 
2021 when it launched the G800, with an advertised 
maximum range of 8,000nm.

Not to be outdone, Bombardier shot back in May 
by revealing plans to bring the long-promised Global 
8000, also with 8,000nm of range, to service in 2025. 
The platform will be a modified version of the Global 
7500, which has 7,700nm of range.

Dassault is also targeting the ultra-long-range mar-
ket with its in-development Falcon 10X, a 7,500nm-
range aircraft pegged for a late 2025 service entry. 
But in July, Dassault warned of delays, saying the 10X 
“calendar is tight because of difficulties related to 
Covid, with its impact on the supply chain”.

Still hot
There is some evidence the large-cabin segment 
has cooled of late, amid inflation, a US recession and 
stagnant economic growth in Europe, says aerospace 
analyst Richard Aboulafia of AeroDynamic Advisory.

“It was white hot. Now it’s just hot,” he says. “It has 
eased a little bit.”

But if souring economic conditions are worrying the 
leaders of business jet manufacturers, they are not 
showing it. Martel does not foresee a spike in order 
cancellations and says Bombardier is “in a great posi-
tion” to weather a potential economic slump.

General Dynamics’ Aiken agrees. “There’s a lot of 
talk out in the market about interest rates, inflation, 
the stock market, recession potential and so on,” he 
said in July. “We have not yet seen any impact of that, 
in terms of our order pipeline.

“We remain very confident and steadfast in our 
 outlook for the next couple of years,” he adds. 

82
Dassault’s backlog of Falcon-family orders at the end 
of June 2022, equivalent to $4.3 billion in value
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Jon Hemmerdinger Savannah 
Cutaway Tim Hall

Gulfstream’s in-development G400 will round 
out the airframer’s family of large-cabin busi-
ness jets, filling a market niche seen by many 
observers as ripe with opportunity.

The Savannah company revealed development of the 
up to 12-passenger G400 at an event in October 2021. 
That same night, it also disclosed the development of a 
larger, 19-passenger jet called the G800, which perhaps 
received the most attention because, during the event, 
it rolled out the first G800 test aircraft.

Today, there is no G400 to lay eyes on; Gulfstream 
has yet to unveil the first flight-test example, though 
assembly is ongoing.

High spec
Still, the smaller type stands to make considerable 
waves in the wedge of market space it occupies – the 
lower end of the large-cabin segment. Jets in this 
category are not ultra-long-range globe-crossing 
machines, but rather incredibly high-end aircraft with 
spacious cabins designed more for continental than 
transoceanic flying.

Analysts say the space has grown stale in recent 
decades. They note that, initially at least, only two 
other jets will compete directly with the G400, and 
both are updates of decades-old platforms.

That gives Gulfstream an advantage, says the 
 airframer’s president, Mark Burns.

“Most of [the] airplanes that are in that space now 
have been there for a while,” he tells FlightGlobal. 
“This is a new generation of airplane – much more ef-
ficient engines, much more efficient operations, lower 
ownership costs.”

Eyeing a lucrative gap in the market for a  
4,200nm-range jet with large-cabin comfort, 
Gulfstream has embarked on its G400 
development with lofty expectations

Sweet spot
Gulfstream, a division of General Dynamics, aims to 

deliver the first G400, priced at $34.5 million, in 2025.
Boasting a 4,200nm (7,770km) range, the G400 

fills a gap in Gulfstream’s line-up, occupying space 
between its super-midsize, 10-passenger G280 and 
the 19-passenger, large-cabin G500.

The G500 and G600, launched by Gulfstream in 
2014, are the G400’s sister ships. Burns says the 
 company’s long-term plan always called for develop-
ment of the third family member.

The three jets – known internally by Gulfstream as 
its “Advanced Aircraft Programs” – share fuselage 
cross-sections and other technologies, such as the 
airframer’s Symmetry Flight Deck, which includes 
touchscreens, active-control sidesticks and a “Predic-
tive Landing Performance System” that warns pilots 
of possible runway overruns.

Gulfstream’s other large-cabin jets include the 
G700 and G800 – ultra-long-range, Rolls-Royce Pearl 
700-powered sister ships that compose a separate 
aircraft family. It is developing and testing these in 
tandem and aims for the first G700 to enter service 
by mid-2023, with the G800 following in early 2024.

The G400 will have twin Pratt & Whitney Canada 

“This is a new generation 
of airplane – much more 
efficient engines, much 
more efficient operations, 
lower ownership costs”
 
Mark Burns President, Gulfstream
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Deliveries of the up to 12-passenger 
G400 are due to start in 2025
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PW812GA engines – certificated by Transport 
Canada in mid-September – each developing almost 
13,500lb (60kN) of thrust. The new model will hit 
its maximum 4,200nm range when cruising at Mach 
0.85. Maximum cruise speed will be M0.88.

By comparison, the G500 has a range of 5,300nm, 
and the G600 6,600nm. Those jets have different var-
iants of the PW800: 15,140lb-thrust PW814GAs for the 
G500 and 15,680lb-thrust PW815GAs for the G600.

The G400 will be the smallest Gulfstream 
large-cabin model, although not by much. The type 
will measure almost 26.3m (86ft 3in) from nose to 
tail. Its cabin will stretch 11.07m from front to back, 
excluding the baggage compartment. Those figures 
are each about 1.5m shorter than the G500’s spec-
ifications. The G400’s cabin will be 1.88m high and 
2.31m wide – the same as on the G500 and G600.

Capable of cruising at 51,000ft and M0.9, it will 
need 1,520m of runway to get airborne at its maxi-
mum take-off weight of almost 31,700kg (69,850lb).

Lab testing
The jet’s characteristics are “very similar” to those of 
the G450 – a 4,350nm-range model that the com-
pany stopped producing in 2018 – says Gulfstream 
senior vice-president of innovation, engineering and 
flight Vicki Britt.

As with Gulfstream’s other jets, the G400’s com-
plex systems undergo rigorous testing in a Savannah 
research and development facility called RDC III. The 
site houses several labs at which technicians test the 
integration of various systems, including avionics, 
flight controls and a data concentration network 
(DCN) – a hub through which major systems connect.

The labs vary from bench test facilities – to evaluate 
systems integration with the DCN, for example, or 
whole-aircraft integration – and iron bird rigs where 
Gulfstream combines digital and mechanical systems.

Along with developing new aircraft, Gulfstream has 
been expanding its service offerings in recent years, 
adding aftermarket capability in Appleton (Wiscon-
sin), Fort Worth (Texas), Mesa (Arizona), Palm Beach 
(Florida), and Van Nuys (California) in the USA and 
Farnborough, UK.

Five G400s will participate in the flight-test and 
certification programme, including one employed for 
cabin testing, Britt says. By comparison, Gulfstream 
is using only three test aircraft, including one for 
the cabin, for its G800 programme. That is partly 
because some certification work completed for the 
G700 will carry over to the G800 – a benefit made 
possible by the many similarities between the two 
jets, Britt says.

The G400’s certification will be more involved 
owing to several factors. Those include the amount of 
time elapsed since the US Federal Aviation Adminis-
tration certificated the G500 (in 2018) and the G600 
(2019), and the G400’s use of a different engine 
variant, says Britt.

In recent years, “the rigour with which we have had 
to do some of our testing, especially in the labs, sig-
nificantly increased the workload,” she says.

“The 400 will have to go through more than the 
500 and the 600... from a software testing stand-
point,” Britt adds. “There [are] some things that hav-
en’t been addressed from a certification standpoint.”

The G400’s cabin accommodates two-and-a-half 
distinct living areas, and Gulfstream offers nine-, 
11- or 12-passenger cabin configurations. Depending 
on the selected arrangement, it has sleeping accom-
modations for four or five people. The cabin has five 
windows per side and electric-controlled shades.

“It’s probably just the right product at the right 
time,” says Gulfstream director of interior design Tray 

“The rigour with which 
we have had to do some 
of our testing, especially 
in the labs, significantly 
increased the workload”
 
Vicki Britt Senior vice-president of innovation, 
engineering and flight, Gulfstream

Fuselage barrels will be built at the G500/G600 plant in Savannah
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Crow. “I think the market is looking for something like 
this, with a really wide cabin.”

Crow oversees Gulfstream’s cabin mock-up 
centre, which houses G400 and G700 demonstration 
cabins. During a visit to Savannah by FlightGlobal 
earlier this year, Crow off ered a tour of the G400 
mock-up.

“As you can see, a very spacious cabin, especially for 
where this aircraft sits in the marketplace,” he says.

The mock-up was in the 11-passenger confi guration. 
Standing in the galley, Crow pointed aft, calling out 
features. The cabin has four club seats forward: two 
on each side. Amidships, it has a right-side divan and 
two left-side club seats, while aft are another pair of 
club seats, both forward-facing.

Seating options
Crow explains that the 12-passenger confi guration 
lacks the divan, but that six of its seats can form a 
conference area in the aft cabin. Its nine-passenger 
confi guration, meanwhile, features six club seats and 
a divan, plus a second lavatory.

With its 4,200nm range potential, overnight trips, 
including transatlantic crossings, are absolutely part 
of the G400’s mission profi le, Crow says. However, 
the jet’s capabilities make it ideally suited for trans-
continental US hops or routes within Europe and 
Asia.

Gulfstream will build G400s in the same Savannah 
facility that houses G500 and G600 assembly, and 
using similar techniques. The company developed the 
site, and the processes, from the start to incorporate 
G400 requirements, says director of operations tech-
nology and support Steve Ritchie.

The G400 “predominantly is based off  the 500”, 
he notes.

Ritchie stands in a quiet room overlooking the busy 
assembly fl oor. “Other than some very specifi c tools 
that we have had to make for the shorter fuselage Ti
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general arrangement

Potential customers can explore options for 
11.07m-long cabin using dedicated mock-up
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section, [G400 production] is relatively similar,” he 
says. “It’s just more volume required for the site.”

He explains that G400 production – as for the 
G500 and G600 – will incorporate improvements 
Gulfstream developed for the G650. For instance, 
the company altered the design of some fuselage 
components to allow for increased use of automated 
riveting. Also, some parts arrive at the assembly site 
with more pre-drilled holes and other pre-fabricated 
features that make actual assembly easier.

Structural similarity
“By embedding those holes or features into the part 
when it is manufactured, you no longer need a sep-
arate tool,” Ritchie says. “It improves quality. That’s 
really where our focus is.

“The [G400’s] producibility, and the structural ap-
proach to building the aircraft, is very, very similar to 
the 650,” he adds.

During our visit, several G500s and G600s were 
taking shape at the assembly site. Fuselage sections 
form as they move from station to station along the 
assembly floor. Workers, assisted by machines, form 
main barrel sections that compose fuselages. The 

work involves attaching fuselage frames to fuselage 
panels and adding structural brackets.

The G400’s fuselage is made from aluminium, while 
components such as pressure bulkheads, horizontal 
stabiliser skins, wing-to-body fairings and engine 
pylons and cowlings are made from composites, says 
Ritchie. Aerostructures specialist GKN Aerospace 
produces the jet’s rudders and wing skins.

Gulfstream had considered investing in an automat-
ed “levelling system” for joining fuselage sections, but 
decided to take another path.

“We looked at it and we said, ‘We don’t need to go 
to that level of expense or complexity,’” Ritchie says.

Instead, Gulfstream developed “precision-build 
carts”. These hold fuselage barrel sections (for-
ward-mid, centre-mid, and aft-mid), and allow workers 
to bring sections together using “joining fixtures”, 
Ritchie says.

“We build up the fuselage sections, we join them 
together. We bring them to systems integration”, 
where workers wire the jets and install other internal 
equipment, he says.

Next, teams add the wings, and the whole struc-
ture takes the unmistakable shape of a Gulfstream 

G400 offers nine-, 11- or 12-passenger cabin 
configurations and can sleep four or five people
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Gulfstream G400 specifications
Dimensions

Length 26.29m
Height 7.72m
Wingspan 26.31m
Cabin (L x W x H)* 11.07 x 2.31 x 1.88m

Accommodation

Passengers (maximum) 12

Powerplant

Engine (x2) Pratt & Whitney Canada PW812GA
Engine thrust (x2) 13,496lb

Performance 

Maximum take-off weight 31,683kg
Maximum zero fuel weight 21,387kg 
Range (at Mach 0.85) 4,200nm
Maximum operating Mach speed M0.9
Operating ceiling 51,000ft
Source: Gulfstream / *Excluding baggage compartment

large-cabin jet. The company manufactures G400, 
G500 and G600 wings and empennages in an adja-
cent facility in Savannah.

“We bring the wing across from the next building,” 
Ritchie says. “We take the fuselage... join it to the 
wings and put all the other major components on, 
like the landing gear, the engines. The empennage 
comes over and gets installed.”

Jets then move to Gulfstream’s flight-test facility 
for fuelling and engine runs. First flights follow. After 
receiving airworthiness certificates, it begins com-
pletion work, which it performs in Savannah and at 
facilities in Appleton and Dallas, Texas, Ritchie says.

Gulfstream has started constructing the first G400 
test article but has not said when that jet will be com-
plete. It will build fuselage barrels for G400 test air-
craft in the G500/G600 facility, then move the barrels 
to another part of the Savannah site, where workers 
will complete remaining assembly work.

Parallel lines
As Gulfstream transitions to G400 production, it plans 
to transfer all production work to the G500/G600 site, 
assembling all three models there. To accomplish that, 
the airframer plans to expand the facility to include 
another parallel production line, Ritchie says.

In terms of market segment, the G400 sits wedged 
between the upper echelon of large-cabin jets includ-
ing the G500, G600 and Bombardier’s Global-series, 
and super-midsize aircraft such as the G280.

“It’s sitting in really a unique place... a sweet spot, 
kind of, between those two worlds,” Crow says.

That market position has seen little innovation 
or development in recent decades, say aerospace 
analysts. They note that essentially only two other 
in-production jets compete in the G400’s space: 
Bombardier’s Challenger 650 and Dassault Aviation’s 
Falcon 2000LXS.

Gulfstream had, previously, had a stake in the seg-
ment with its G450. Cessna also had its eye on the 
sector with the Citation Hemisphere, but ceded the 

space when it shelved development of the aircraft in 
2019 amid engine troubles.

“The [Challenger 650] is the oldest business jet in 
production, and the [Falcon] 2000 is around the sec-
ond oldest,” says aerospace analyst Richard Aboula-
fia with AeroDynamic Advisory. “Gulfstream found a 
golden opportunity.”

The Challenger 650’s lineage stretches to the 1970s. 
The type is based on the Challenger 600, a jet devel-
oped by long-defunct Canadair that made its maiden 
flight in 1978. Bombardier acquired the programme 
when it purchased Canadair in 1986. It has since 
rolled out new variants, including the Challenger 605, 
which completed its debut flight in 2006.

Bombardier updated the type in 2014 by introduc-
ing the Challenger 650. Powered by twin 9,220lb-
thrust GE Aviation CF34-3B powerplants, the type 
can carry 12 passengers and has range of 4,000nm. 
Including all derivatives, Bombardier has delivered 
more than 1,000 of the jets.

Dassault’s Falcon 2000LXS, launched in 2012, is the 
French airframer’s update to its baseline Falcon 2000, 
a jet that entered service in 1995. The 2000LXS has 
twin 7,000lb-thrust PW308Cs and range of 4,000nm. 
Globally, nearly 650 Falcon 2000s remain in service or 
storage, according to Cirium fleets data.

Deliveries of jets in the G400’s category have been 
limited in recent years. In 2021, airframers handed 
over just 20 jets in the segment, down from 57 in 
2015, according to Aboulafia. He defines the segment 

as encompassing business aircraft with list prices 
between $35 million and $45 million.

But Aboulafia predicts a slight renaissance. He 
expects deliveries of G400-class jets will accelerate 
in the coming years, hitting 50 in 2028.

Burns declines to say how many G400s Gulfstream 
might ultimately sell, but predicts the market will be 
substantial, noting the sales success of the predeces-
sor G450.

“This is going to be a large space... a lot of custom-
ers,” he says. “At 4,200nm, there is a strong case for 
this airplane for a lot of people – private individuals 
and corporations.”

Crow expects G400 buyers will include customers 
upgrading from midsize jets and existing operators of 
large-cabin types.

“We also anticipate large fleet owners using this 
for their regional or domestic missions,” Crow adds. 
“This will be a game changer. There has not [been] 
anything new in this market sector in 20 years.” 

This issue should contain a cutaway poster of the 
Gulfstream G400. If yours is missing or damaged, 
please contact flight.international@flightglobal.com

“It’s sitting in really a 
unique place... a sweet 
spot, kind of, between 
those two worlds”
Tray Crow Director of interior design, Gulfstream
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Murdo Morrison Bristol

The two prototypes in Vertical Aerospace’s 
engineering centre in Bristol illustrate how the 
UK start-up – and perhaps the entire electric 
vertical take-off and landing (eVTOL) segment 

– has evolved in a few short years.
Tucked at the back is the VA-X2, a demonstrator 

that made several autonomous flights during 2019 and 
2020. Approximately the size of a two-seat helicopter, 
the aircraft has six pairs of horizontal, coaxial propel-
lers that sit in a circular formation above the fuselage.

In front of it – and fresh from its Farnborough air 
show appearance in July – is Vertical’s latest iteration, 
the VX4. The contrast is striking. The aircraft is a rep-
lica – the real prototype is at the start of a flight test 
campaign at the nearby Cotswold airport in Kemble, 
Gloucestershire. However, with its sleek, fixed-wing 
design and cabin the size of a London taxi passenger 
compartment, the aircraft resembles something time-
pressed travellers would happily step into to com-
plete the first or last few kilometres of a journey.

The X2 itself represented a major reworking of 
 Vertical’s original 2018 concept, which used ducted 
fans, but in looks is typical of the first wave of quirky 
urban air mobility (UAM) platforms that emerged in 
the two years before the pandemic. During that time 
there were at least 100 ventures working on eVTOL 
designs – almost all of them searching for funding 
and talent to take their idea from blueprint to flight, 
certification, and eventually volume production.

Vertical, founded six years ago by UK entrepreneur 
Stephen Fitzpatrick, is one of maybe fewer than 10 
UAM players to have survived that early gold-rush 

UK start-up Vertical Aerospace is among a small 
group of pioneers driving the development of 
eVTOL platforms for market entry later this decade 
– but can it maintain momentum?

On the rise
period (not to mention the pandemic), secured se-
rious financial backing and customer commitments, 
and either flown or are close to flying something re-
sembling a production-ready aircraft. Others include 
Embraer spin-off Eve, the USA’s Archer Aviation, 
Joby Aviation and Wisk Aero, plus Lilium Air Mobility 
and Volocopter from Germany, and China’s EHang.

Like Archer and Joby, Vertical is listed on the New 
York Stock Exchange, and it too has seen its share 
price trend downwards – in Vertical’s case from a 
high of almost $13 just after its flotation in December 
last year to around $5.5 in mid-September.  However, 
that is often the case with technology disruptors 
where initial hype turns to a more sober assessment 
of value and prospects once the inevitable challenges 
of taking a concept to market and turning a profit 
become clear.

Capital expenditure
In common with any start-up without a product to 
sell, Vertical continues to spend without making much 
revenue. It reported an operating loss of £39 million 
($45 million) for the six months to end-June. However, 
it claims to have around £158 million in cash, enough 
to fund operating expenses and capital expenditure 
for at least 12 months. In addition, it has the option of 
issuing $100 million in additional shares, backed by an 
equity subscription line through Nomura.

It is also sitting on one of the UAM sector’s most 
enviable of what it calls “pre-order” books – with 
commitments for around 1,400 aircraft from the 
likes of AirAsia, American Airlines, lessor Avolon, 
 helicopter operator Bristow, charter provider Flying 
Group, Brazilian carrier Gol, Japan Airlines and Virgin 
Atlantic.  American’s contract includes an unspecified 
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Start-up faces a busy period of testing 
as it aims for service entry in 2025

1,400
Vertical has one of the largest ‘pre-order’ books in the UAM 
sector, with international customers lining up for the VX4

pre-delivery payment to secure delivery slots for its 
first 50 VX4s, out of a possible 350.

Like its competitors, Vertical faces a busy and 
uncertain 30 to 40 months as it pushes to take the 
VX4 from flight-testing this year to a planned ser-
vice entry in 2025. Regulators in Europe, the USA 
and  beyond still have to publish detailed certification 
roadmaps, training manuals, and operating guidelines 
for the new sector – and the jump from initial certifi-
cation to volume manufacturing is where aircraft de-
velopers often stumble, as they encounter regulatory 
challenges or run out of money.

It is still unclear too whether customers will take to 
UAM in sufficient numbers to make these new plat-
forms viable. This will depend on operators coming 
up with profitable business models – whether that in-
volves replacing ground transport as a way of getting 
air travellers to and from their final destination, pro-
viding on-demand air taxis, or using them for other 
purposes such as medevac or cargo. Passengers will 
also have to be convinced that they are safe.

Michael Cervenka, Vertical’s president, is convinced 
that neither of these will be challenges for the com-
pany. Multiple redundancy will ensure that the VX4 is 
many times safer than a similar-sized helicopter with 

its single points of failure, he insists. He also expects 
that airlines looking to provide rapid, relatively cheap, 
and environmentally friendly “last mile” transport to 
their premium passengers will provide the bulk of 
customers for the aircraft, at least initially.

However, without naming anyone, he doubts 
whether all the current leading players will make it to 
the finishing line. “I can see the market consolidating 
to perhaps half a dozen or even fewer,” the former 
Rolls-Royce executive told FlightGlobal at the Bristol 
site in early September. “When I joined [in 2019], I 
hoped we could be in the top 10, but I get the sense 
that number is reducing and I think we now have a 
good crack at being one of five.”

Potential revolution
The UAM explosion has parallels with the excitement 
around very light jets (VLJs) two decades ago – 
another market that promised to change air travel 
habits by making private jet ownership and charter 
available at a much lower price point, and accompa-
nied by a boom in provisional orders. The revolution 
ended badly, with the failure of several start-ups and 
retreat from the segment by a handful of established 
manufacturers including Cessna, Diamond and Piper.

However, Cervenka argues the UAM movement 
is different from VLJs in two ways. Technologically, 
VLJs did not adopt truly disruptive technology, but 
were simply smaller products that manufacturers 
believed they could produce in volume at a lower 
unit cost. Secondly, the potential market was largely 
people already using piston general aviation aircraft. 
UAM platforms such as the VX4, by contrast, offer 
a “genuine shift in transportation across a range of 
sectors”, he says.
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Vertical conceived its latest design over a year 
ago, with the company opting for high wings and a 
large V-tail – combined with four tilting front and four 
rear propellers – to obtain the necessary payload of 
four passengers and their luggage plus a pilot, says 
Cervenka. The additional lift provided by wings also 
reduces battery use, meaning 
that on a typical trip recharge 
times will be just 10 minutes. 
This turnaround will be crucial 
for many business models to 
be viable, he argues.

Improved visibility
The fuselage tapers to the 
front with room in the cockpit 
for just the pilot, providing 
better visibility than a hel-
icopter, says Cervenka. A 
structural bulkhead separates 
the double-door, air-condi-
tioned, comfortable cabin, 
although a glass panel on 
the final design will allow 
passengers to look forward. 
Behind the cabin is a 300l 
luggage compartment. The 
variable-pitch front propellers 
are five-bladed. The rear pro-
pellers have four blades and 
align in a “scissor” layout to reduce drag in cruise.

Building in safety has been paramount, says 
 Cervenka. Fly-by-wire technology coupled with 
distributed electrics – each propeller is driven by 
two independent battery-powered motors – means 
“you can knock out multiple systems and the aircraft 
will still fly”. Environmental friendliness is not just 
 limited to a light carbon footprint. For passengers 
the noise generated will be equivalent to that of loud 
 c onversation in hover, and in the cruise, a domestic 
fridge, Cervenka claims.

The mock-up displayed at Farnborough and 
demonstrated to FlightGlobal in Bristol is essentially 

“On aircraft such  
as these the mass 
including the 
batteries are 85% 
of the overall 
weight, so if your 
calculations are out 
by 5% you lose a 
third of the payload”
Michael Cervenka  
President, Vertical AerospaceV
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the same as the flight-test prototype and the fi-
nal production design, although there will be a 
number of tweaks to the latter, including a slightly 
smaller cabin, he says. Discussions with suppliers 
on final specifications are also ongoing, including 
with electric motor provider R-R. “We will be in an 

optimisation phase with them over the next 12 to 18 
months,” says Cervenka.

After a series of ground tests, flight-testing on the 
VX4 was due to begin this autumn. Unlike some of its 
rivals, Vertical has opted to “do the hard job” and fly 
a full-scale prototype at Kemble, with a pilot in the 
cockpit much of the time. “The trouble is that tech-
nology does not scale,” says Cervenka. “You can fly 
sub-scale but you’re left with unknowns. On aircraft 
such as these the mass including the batteries are 
85% of the overall weight, so if your calculations are 
out by 5% you lose a third of the payload.”

Flight-testing will start with a series of tethered 

Other developers hoping to rise above the competion

From more than 100 
would-be disruptors 
in the years before the 
pandemic, the number 
of electric vertical take-
off and landing (eVTOL) 
aircraft developers with 
a serious chance of 
bringing a commercially 
successful product to 
market has probably 
slimmed to high single 
figures. These are some 
of them.

ARCHER AVIATION
After completing its 
first hover test flight last 
December, California-

based Archer Aviation 
said in June that it 
was confident of flying 
“full transition” sorties 
with its Maker urban 
air mobility prototype 
by the end of the 
year. In August, the 
business announced 
that it had completed 
a preliminary design 
review of the production 
version, the four-
seat Midnight, which 
has two long wings, 
with three propellers 
mounted on each. 
Its early customers 
include United Airlines, 

which also in August 
made a $10 million 
downpayment on a 
conditional order placed 
in February 2021 for up 
to 200 of the aircraft.

EHANG
China’s eVTOL 
champion, EHang, 
has been conducting 
demonstration flights 
of its EH216 prototype 
for a number of years, 
mainly in Asia, where 
it has been netting 
provisional orders in 
the likes of Indonesia 
and Malaysia. It also 

flew in the USA in early 
2020. The EH216 has 
a two-seat bubble 
capsule supported on a 
frame from which eight 
retractable arms, each 
containing an upward- 
and downward-facing 
propeller, form a circle. 
It has been designed for 
autonomous flight from 
the start.

EVE
Embraer technology 
spin-off Eve has 
been one of the most 
commercially successful 
developers, with its 
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hovers, followed by thrust-borne and then wing-
borne flying with full transition from vertical flight to 
cruise. Vertical has already secured concurrent vali-
dation from both the UK Civil Aviation Authority and 
the European Union Aviation Safety Agency (EASA) 
for certification under SC-VTOL (special condition for 
vertical take-off and landing aircraft) rules. It hopes 
to follow that rapidly with approvals in key markets 
Brazil, Japan and the USA.

In addition to its household-name potential 
 customers, Vertical has assembled a respectable 
array of programme partners, including Honeywell on 
avionics, Leonardo for the composite fuselage, R-R, 

and GKN, which is providing the wing and helped the 
company assemble the initial VX4 in its Global Tech-
nology Centre in Bristol. Vertical will deploy Dassault 
Systemes’ 3DExperience cloud-based design plat-
form for its flight-testing and certification campaigns.

Cervenka says Vertical’s philosophy has been to 
focus on what it does best – integration – and trust 
the expertise of suppliers. “Building an aircraft com-
pany is a tough job, and certificating an aircraft is 
tougher. It is crazy to try to do it all vertically. There 
is no point in us trying to write critical software 
when Honeywell has been doing it for decades,” he 
says. “We also get to leverage these companies’ 

most recent coup being 
a $15 million investment 
from United Airlines 
in September, with a 
conditional commitment 
to purchase up to 200 

of its in-development 
four-seat eVTOL aircraft. 
This adds to letters 
of intent for almost 
2,000 examples from 
22 customers, says Eve. 

The company, which 
went public earlier this 
year but is still majority 
owned by the Brazilian 
airframer, is confident 
of delivering its aircraft, 
currently designed 
with fixed wings and 
a total of eight lifting 
propellers and pusher 
propellers, by 2026. It 
will offer 54nm (100km) 
of range.

JOBY AVIATION
Another Californian 
start-up, Joby Aviation 
has taken the unusual 
step of working with 
the US Department 
of Defense (DoD) on 

one of its technology 
programmes. Disclosing 
the deal at July’s 
Farnborough air 
show, Joby said an 
injection of cash from 
the DoD would help 
fund its efforts to 
launch a passenger 
ride-sharing service, 
based on its eVTOL 
design. The company 
has been flight-testing 
its five-seat prototype 
autonomously since last 
year, but in February 
experienced a crash 
during an “envelope 
expansion campaign”.
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Embraer’s Eve project has the backing of United Airlines

Vertical has secured validation from the 
CAA and EASA under SC-VTOL rules
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technology pipelines. Why would we invest in what 
they are already doing?”

An exception is the batteries, where, after failing 
to fi nd a suitable supplier, Vertical has put togeth-
er its own 23-strong engineering team, comprising 
largely former employees of Dyson, the household 
 appliances company, and Jaguar Land Rover. How-
ever, it has signed up Taiwan’s Molicel, a leader in 
 lithium-ion technology, to supply the cylindrical 
cells that  Cervenka says will be easier to certifi cate 
because their shape makes them less prone than a 
pouch design to thermal runaway.

Short-haul services
As well as airlines keen to provide end-to-end ser-
vices for passengers, Vertical envisages orders for 
the 85nm (160km)-range VX4 coming from air taxi 
companies and those looking to provide ultra-short-
haul services between cities, such as Manchester 
and Leeds or Dusseldorf and Cologne. There are also 
opportunities in the likes of Sao Paulo, the biggest 
urban helicopter market in the world, given that the 
VX4 will have a fi fth of the operating costs of a simi-
lar-sized helicopter, says Cervenka.

“The pace will diff er from city to city, and some 
will be pioneers, but this will be a mass transport 

mode, which helicopters have never been,” he says. 
“It changes how we think about air travel.” Even 
 traditional helicopter operators may be thinking that 
way. At Farnborough, emergency medical services 
(EMS) specialist Babcock International signed with 
Vertical to investigate the potential of the VX4 for 
EMS, including civil fi rst-responder operations and 
military casualty evacuation.

Cost benefi ts
At a list price of around $4 million, the purchase 
price of the VX4 will be around half that of a simi-
lar-size helicopter. However, add the extensive main-
tenance bills for gas turbine engines and gearboxes 
and the diff erence in running costs is marked, argues 
Cervenka. “A third of a helicopter’s cost is mainte-
nance. As the cost of running a battery is really low, 
we get rid of all that, and electricity is cheaper than 
kerosene,” he says.

Vertical expects its fi rst full year of production to 
be low volume but rising to 2,000 per annum by the 
end of the decade. With almost every aerospace 
manufacturer currently experiencing shortages of 
parts and raw materials as well as other logistical 
glitches, Cervenka anticipates readying the supply 

A second aircraft had 
joined the fl ight test 
programme in January. 
The design features 
two tilting propellers 
mounted on each wing, 
with two more on the 
tail. Its range is 133nm 
with a top speed of 
178kt (321km/h).

LILIUM AIR MOBILITY
In a market of mould-
breaking designs, the 
Lilium Jet is one of the 
most unusual. Described 
by developer Lilium 
Air Mobility as the fi rst 
eVTOL jet, the six-

seat aircraft’s unique 
feature is what the 
company calls ducted 
electric vectored thrust 
technology, with electric 
jet engines integrated 
into the wing fl aps and 

aerofoils. Its range will 
be 135nm. In March 
2022, the German 
company secured 
an agreement from 
fractional ownership 
giant NetJets to 

purchase up to 150 
examples. At the 
Farnborough air show, 
it added agreements 
with AAP Group of 
Norway and helicopter 
operator Bristow. Its 
board includes former 
Airbus chief executive 
Tom Enders and airline 
entrepreneur David 
Neeleman.

VOLOCOPTER
Volocopter is another 
German company with 
a former Airbus boss 
involved. Dirk Hoke, 
who formerly headed 
the airframer’s defence 
business, became its 

“A third of a helicopter’s 
cost is maintenance. As 
the cost of running a 
battery is really low, we 
get rid of all that, and 
electricity is cheaper than 
kerosene"
Michael Cervenka President, Vertical Aerospace
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VA-X2 demonstrator made several 
autonomous fl ights in 2019 and 2020

Lilium Jet has vectored thrust engines integrated into its wings
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chief executive earlier 
this year. The company 
is developing a family 
of eVTOL aircraft, with 
its latest design, the 
four-seat, fi xed-wing 

VoloConnect, making 
its fi rst fl ight in May. 
It was the third type 
to take to the air, 
joining the VoloCity 
and VoloDrone. It is 

targeting what it calls 
a “commercial launch” 
for the multirotor 
VoloCity in 2024, 
with the VoloConnect 
entering service in 
2026. It says the range 
of aircraft will cater for 
diff erent missions, with 
the VoloCity pitched 
at intracity routes, and 
the larger VoloConnect 
focusing on longer urban 
and suburban fl ights.

WISK AERO
The Californian 
company, which Boeing 
part owns, said at 
Farnborough that it 
would reveal this year 

its latest four-seat 
eVTOL air taxi, after 
displaying an earlier 
version at the show. 
The two-seat Cora 
has 12 wing-mounted 
lifting fans and one 
aft-mounted pusher 
propeller. It fl ew 400 
times before it was 
decommissioned this 
year. Wisk Aero said in 
July that it had logged 
some 1,600 test fl ights 
across its aircraft since 
its fi rst in 2017. It is 
one of a handful of 
eVTOL developers that 
expects their designs to 
fl y autonomously from 
entry into service.
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chain to be a major challenge, but hopes that, by the 
time Vertical ramps up production, the global supply 
situation will have improved.

Vertical, which employs 300 people, most of them 
engineers, has been strengthening its management 
team as it puts in place plans for volume assem-
bly. It has appointed to its board Mike Flewitt, the 
former chief executive of McLaren Automotive and 
vice-president manufacturing for Ford Europe, to 
benefi t from his expertise in volume production. 
“This isn’t automotive, but there are many of the 
same principles,” says Cervenka.

Vertical’s headquarters – a leased unit on an un-
prepossessing inner-city industrial estate – is too 
small for a factory, but Cervenka is keen on staying in 
the area when Vertical establishes a production site 
because of its talent pool and proximity to industry 
partners and aerospace-focused universities. Airbus, 
GKN and R-R have a major presence in the region, as 
do many smaller suppliers. “There would need to be a 
damn good reason not to do it near Bristol,” he says.

eVTOL manufacturers are keen to point out how 
easy their aircraft will be to pilot. The VX4’s controls 
essentially comprise an inceptor – or joystick – on 
the right and a lever on the left to control speed. 
There are pedals to yaw, but the fi nal model will likely 

dispense with these. “The commands the pilot gives 
are unifi ed regardless of phase of fl ight, making it 
easy to manoeuvre,” says Cervenka. “My seven-year-
old daughter could fl y this aircraft.”

Will eVTOL aircraft such as the VX4 even need 
pilots? Many envisage a near future where they will 
fl y autonomously, including several of Vertical’s 
 contemporaries. Cervenka sees that coming, but not 
until the late-2030s. “Our strong view is that these 
aircraft will need to be piloted well into the next 
 decade,” he says. This has an eff ect not just on per-
ceptions of safety, but economics. “The minute you 
put a pilot on board, you have to carry four passen-
gers to make money,” says Cervenka.

Training programme
Initially, he says, pilots are likely to be qualifi ed 
 aviators who will undergo a type rating conversion, 
just as with any new aircraft. Vertical has selected 
CAE to design a training programme.

Some suggest a key reason airlines are fl ocking 
to the UAM sector is that it could provide a pipeline 
of pilots with 1,500h of experience. However, while 
Cervenka admits this could be a useful side benefi t, 
“it has not come up in any conversations we have had 
with the airlines”.

The next few years will be a critical 
time for the fl edgling UAM sector. 
Will investors and customers keep the 
faith? Will supply chains hold up? Will 

regulators – and public opin-
ion – play ball? Will passengers 
fl ock to this entirely novel form 

of eco-friendly aviation? Will 
infrastructure fall into place? It is 

unlikely that, even if all the 
above work in the sector’s 
favour, there will be room 

for as many as 10 competitors 
by the second half of the decade.

A Darwinian race is already underway. Vertical is 
convinced it will be one of those surviving and thriv-
ing in this brave new world of air travel. 

At $4 million, the price of the VX4 will 
be half that of a similar-size helicopter

Volocopter’s four-seat, fi xed-wing 
VoloConnect made its fi rst fl ight in May



Carriers are moving beyond being 
simply consumers of new aircraft: 
through venture-capital or innovation 
arms, some are backing development 
of the sustainable technologies vital 
for zero-emission fl ight

Fresh
 thinking

United Airlines Ventures is an investor in 
hydrogen-electric pioneer ZeroAvia 
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Despite their geographical and operational 
differences, US carriers United Airlines and 
JetBlue Airways, Norwegian regional airline 
Wideroe, and Spain’s Air Nostrum have a 

common goal: to be pioneers in sustainability, be it 
zero-emission aircraft, sustainable aviation fuels, or 
other green technologies. The difference between 
them and a host of others that lay claim to environ-
mental leadership credentials is the way they are 
going about it.

The airlines operate corporate venture capital funds 
such as United Airlines Ventures (UAV) and JetBlue 
Technology Ventures (JTV), new subsidiaries such as 
Wideroe Zero, or in-house innovation teams as at Air 
Nostrum. Each organisation has created a structure 
designed to allow them the freedom to innovate on a 
“multi-decade” horizon unencumbered by the day-to-
day demands of running an airline.

At the mega-airline end of the scale 
is United. In June 2021 it launched UAV, 
a corporate venture fund with an initial 
budget of $200 million. It is led by pres-
ident Michael Leskinen, who arrived at 
the airline five years ago after a 20-year 
career in the investment world.

Growth potential
UAV was created after United had signed 
six major investment and collaboration 
deals in the first half of last year – in-
cluding an agreement to acquire Archer 
Aviation’s four-seat electric vertical take-
off and landing (eVTOL) aircraft, since 
named the “Maker”. Through UAV, United 
will invest in small to medium-sized 
 companies developing emerging tech-
nologies and sustainable solutions and 
with strong potential to grow.

Leskinen, who had been vice-presi-
dent of corporate development and in-
vestor relations at the carrier since April 
2019, recognises how tricky it can be to find the right 
innovation pathways. “You get into these big com-
panies and there are lots of conflicting interests,” he 
says. “There is a general conservatism to a firm of this 
size. Companies across industries find that when they 
want to shake things up and create that extra level of 
innovation a very useful tool to do that is a corporate 
venture capital [CVC] fund. That is the idea behind it, 
and we have already had some early successes, so at 
this point it’s a proven model.”

Obtaining top-level support is critical, and Leskinen 
has that at UAV. “You need the connection with the 
senior leadership. We have a board of directors that 

$200m
Initial budget for United Airlines Ventures,  
the corporate venture fund launched in June 2021

consists of Scott Kirby, our chief executive, Gerry 
Laderman, our chief financial officer, Linda Jojo, our 
chief customer officer, and Brett Hart, our president. 
[We deal with] all of them – and sometimes when 
you are driving innovation there are some conflicting 
points of view, which is healthy. My subsidiary reports 
to that board – it gives us a lot of autonomy to try 
new things.”

Innovative spirit
JetBlue took the plunge in creating a corporate 
venture fund in 2016, explains Amy Burr, who became 
president of JTV in mid-2021. “Back in 2015 our board 
of directors recognised that a 15-year-old JetBlue 
was losing its innovative spirit,” she says. “It is hard 
to maintain that drive to try new things and explore 
emerging tech when you are operating an airline.”

And while there are various ways of structuring a 
new approach to innovation, JetBlue “chose to do the 
CVC model because we thought the nice thing about 

“It is hard to 
maintain that 
drive to try 
new things 
and explore 
emerging tech 
when you 
are operating 
an airline”
Amy Burr President,  
JetBlue Technology Ventures

this is it separates us from our day-to-day  operational 
requirements”, Burr says. “Our job every day is to 
seek out what is happening with emerging tech, what 
is changing in our industry, how can we take advan-
tage of some of those start-ups that are building new 
and different ways of doing business. Because we are 
separated from the airline, it gives us the ability to 
dive in and not get distracted every time the website 
goes down, or [the reservation system] has an issue, 
or whatever it might be.”

Expanded sustainability
Since the start, sustainability has been one of JTV’s 
five investment pillars, initially focused on evolving 
regional travel and autonomous electric aircraft. For 
example, it invested in eVTOL start-up Joby Avia-
tion in 2017 “before anyone thought about air taxis”, 
says Burr.

This approach has since been adapted. “A couple 
of years ago we realised the sustainability tack is well 
beyond just regional travel and well beyond the elec-
trification movement within airlines, so we expanded 
it to all sustainability tacks.”
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Wideroe, meanwhile, realised in 2017 that sustain-
ability would become a critical business transition 
challenge for the airline. To aid its learning about the 
aircraft and technologies that were on the horizon, it 
started Project Zero in 2018 – established within the 
airline and with a grant from state enterprise Innova-
tion Norway.

“The aim was to really understand what is out there 
and to find partners to work with,” explains Andreas 
Kollbye Aks, head of strategy at Wideroe. “During this 
process we entered a collaboration with Rolls-Royce” 
focused on electric aircraft technology.

Work between the partners intensified during the 
pandemic, leading the carrier to expand the project. 
“One important reason is that when we started this 
back in 2017, we said to look at electrification is natu-
ral and a perfect fit for Wideroe. We thought we can 
easily introduce these aircraft when they come into 
our network.”

Aks, who led the team that introduced the Embraer 
190-E2 into Wideroe’s fleet, admits 
this initial view was somewhat 
naive. The recipe for introducing a 
current-generation jetliner into an 
airline for the first time is well used 
and trusted. Working with R-R pro-
vided an understanding that intro-
ducing an electric-powered aircraft 
“is on a deeper level of change”, he 
explains. “This is new technology – 
you are very far from being able to 
copy and paste existing processes 
and procedures.

“For that specific reason we de-
cided we needed to build a com-
petent team that is willing to really 
digest this and understand it fully,” 
Aks says. This team could have 
been stood up within the airline, 
but the technology was so novel 
that Wideroe decided to create a 
new company: Wideroe Zero was 
formed in October 2021, with Aks 
becoming its first chief executive.

Rethinking business
“We also learnt in this process that these new tech-
nologies have a lot of opportunities but also many 
constraints, and you may have to be willing to adapt 
your business model and rethink the way you do 
things,” he says. “Then it may be more challenging to 
do it within the existing company.”

Air Nostrum has been taking a lead on environmen-
tal management for years, having appointed a chief 
sustainability officer four years ago, and beginning 
its search for a zero-emission successor for 50- to 
100-seat turboprops and regional jets to serve its 
short-haul routes back in the mid-2010s, says Miguel 
Angel Falcon, managing director at the carrier and 
the vice-president who heads up its environmental 
and aircraft planning groups.

In 2014, a zero-emission aircraft seemed a long way 
off as the company first pondered fleet replacement 
options. Although it was of a decent size in the re-
gional world, with a fleet of 40 aircraft, management 
chose to keep its work to introduce a new sustainable 
aircraft in-house. “Because of our size, it is preferable 

“We started 
looking at more 
alternative 
aircraft that 
could meet 
these challenges 
and Hybrid Air 
Vehicles was 
one of them”
Miguel Angel Falcon, Managing director, 
Air NostrumA
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to get everybody in the act rather than having a sep-
arate unit running the whole show,” Falcon says.

Until recently, there were no alternatives to serious-
ly consider – but that is changing. “We started look-
ing at more alternative aircraft that could meet these 
challenges and HAV [Hybrid Air Vehicles] was one of 
them,” Falcon says. HAV is a UK-based firm develop-
ing the Airlander aircraft, which at first glance looks 
like an airship. The company describes Airlander as 
“a hybrid aircraft that derives its lift from a combi-
nation of aerodynamic lift (like an aeroplane), lifting 
gases (like an airship) and vectored thrust (similar to 
a helicopter)”.

“It was disruptive in the respect it was a blank sheet 
of paper design, nothing that resembled a turboprop 
or a regional jet, and that’s what caught our eye,” Fal-
con says. In June, Air Nostrum placed 10 reservations 
on the 100-seat Airlander 10 for delivery from 2026, 
with the intention of being the launch operator.

The carrier has been engaging with HAV on the 

aircraft for several years. In addition, two years ago 
it began working with US-based Universal Hydrogen 
on its hydrogen fuel retrofit kit for its ATR turbo-
props, and in March 2021 joined forces with Spanish 
firm Dante Aeronautical to help develop an electric 
aircraft in the 19-seat class.

In his team, Falcon has a group of five people fo-
cused on novel technologies. “We like to be involved 
in as many as possible to understand what’s going 
on and we would like to be able to test the validity of 
each proposal – and we are not afraid of working with 
many parties,” he says. “We are open to any  option 
that has a certain credibility because, ultimately, this 
is going to be a combination of solutions.”

Decarbonisation imperative
Whichever innovation structure they have adopted, 
each of the four carriers is convinced that their future 
business success requires early answers in sustaina-
bility technology. And this means investing time and 
money now to be ahead of the game. “ Decarbonising 
air travel is absolutely an imperative. It is a table 
stakes item for our industry and United Airlines – and 
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10
Reservations Air Nostrum has placed for the 100-seat 
 Airlander 10, due for delivery from 2026

we are out in the lead in making investments that can 
achieve that,” Leskinen says.

Choosing where to place bets and the level of risk 
to take is Leskinen’s job, and he notes “this is not 
my first rodeo” when it comes to making investment 
decisions. “We have technologies that are going to 
make an impact in the short term and we are invest-
ing in technologies that are going to change the 
world in the long term,” he says.

“We have a pipeline of start-ups that is over 300 
companies deep right now. We have innovation in 
three verticals – aerospace, climate and decarbon-
isation, and technological investments,” Leskinen 

explains. There is an executive leading each vertical 
with a team under them – and each one is expected 
to complete three to four deals per year.

UAV has its $200 million pot, but funds from its 
investments are recycled, and some good early bets 
have made returns. “As we make investments and 
those are successful, and we harvest those gains, we 
get to reinvest, so this will give us the funds to invest 
for the foreseeable future. I think by the time we get 
a few years down the pipe we are going be a bil-
lion-dollar fund,” Leskinen says.

Investment followers
That is encouraging, but there is more to it than that. 
“More critically we are not just BlackRock or Fidelity 
or another investing fund. We have expertise in this 
industry that most investors do not, with our test 
pilot group, with our environmental team with all the 
operational executives here running the airline – and 
so when we make investments you see many follow in 
making additional investments. A $10 million or $20 
million investment from United can lead to a $100 mil-
lion investment round for that company. We use our 
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“We can get the 
experience and the 

data that airlines have, 
so we have access 

to a lot of important 
knowledge that can be 

difficult for start-ups”
Andreas Kollbye Aks Chief executive, Wideroe Zero

Wideroe is partnering with Tecnam and Roll-Royce on 
the nine-seat P-Volt, with a service entry target of 2026
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reputation and our brand to help these companies 
raise the capital they need to drive their technology.”

At Wideroe Zero, Aks wants the team he is gather-
ing to act with the freedom to innovate with tech-
nology and business models, without the need for a 
return on investment at this time, recognising that the 
introduction of both will attract competitors. Learn-
ing about the emerging technologies is critical on 
one hand, but equally important is the way business-
es will evolve to profit from them.

Direct capture
“Somebody else will do this. I am very focused on 
giving this group of people in Wideroe Zero the 
freedom to think on an equal footing with a start-
up,” he says. “What the industry needs is a think-tank 
 focused on the business modelling of this. We need 
to really understand how we are going to do this 
in the future, and we have a huge benefit of being 
closed-linked to an existing airline. We can get the 
 experience and the data that airlines have, so we 
have access to a lot of important knowledge that can 
be difficult for start-ups.”

One of the toughest challenges in the sustainability 
arena is that everybody wants to make progress on 
decarbonisation now, but the technology is not ready. 
Burr agrees the horizon for sustainability investments 
is longer. For example, JTV is interested in direct air 
capture technology being used to manufacture sus-
tainable aviation fuel. “These are the kinds of things 
that will come to maturity in the seven- to 10-year 
range, even 15 years, so we are putting money against 
these types of technologies to help JetBlue in the 
future,” she adds.

Airlines have differing priorities when it comes to 
sustainability investment and focus. However, for 
many, such as Spain’s Air Nostrum, the introduction 
of an aircraft with novel propulsion, to carry nine, 
19, or more passengers while emitting zero carbon 
dioxide is of prime importance.

This explains why it has committed to the 100-
seat Airlander 10 from Hybrid Air Vehicles. “It 
opens lots of possibilities,” says managing director 
Miguel Angel Falcon, who heads up Air Nostrum’s 
environmental and aircraft planning groups, and likes 
the versatility the aircraft offers. “It doesn’t require 
an airfield, making it almost like a helicopter. In that 
respect, you have a 100-seat helicopter performance 
which could operate in many destinations where we 
are not flying today.”

The idea of operating to smaller cities the carrier 
cannot serve with conventional turboprops with a 
more fuel-efficient and environmentally-friendly 
aircraft is very economically attractive, Falcon says.

Wideroe Zero will learn about zero-emission 
aircraft operations from its partnership with Tecnam 
on the nine-seat P-Volt, while a mainline regional 
type of 40 to 70 seats is of paramount importance 
to replace its current turboprop fleet from 2030 
onwards, says chief executive Andreas Kollbye Aks.

How airlines’ technology investments 
could inflate business success

And while investments will be strategic and have 
financial growth and exit plans attached to them, 
there is a recognition that not everything will work. 
“Venture capital is risky,” says Burr. 

“We are putting money into start-ups. Some will fail 
but we do accept a certain amount of risk. However, 
we think we have a great, skilled team who thinks 
about what the right company is [to back] in each of 
these spaces.”

Leskinen has the same view. “If I didn’t pursue 
investments that were going to fail with some fre-
quency, 75% of what we do I wouldn’t do,” he says. 
“But when those companies succeed, I make five, 10, 
50 times our money and so when you aggregate that 
in a portfolio, we should be delivering 25% returns 
for United Holdings while at the same time we drive 
innovation.” 

This is also a time when joint innovation efforts 
between like-minded airlines can bring benefits. This 
is the approach Wideroe Zero is interested in taking, 

“I am investing in your 
company because we 
want to change air travel 
and I’m going to be your 
salesman”
Mike Leskinen Vice-president corporate development and 
investor relations, United Airlines Ventures
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10 years
Likely timeframe to maturity for technologies such as 
direct air capture to manufacture sustainable aviation fuel

The Norwegian company is also examining the 
potential role for four- to eight-seat electric vertical 
take-off and landing (eVTOL) aircraft in its fleet via a 
collaboration with Embraer spin-out Eve.

“Perhaps these aircraft could expand our network, 
although I see them more as an alternative to 
existing helicopter operations that can be used on 
our rural network,” Aks says. The key issues are 
ensuring low operating costs combined with high 
utilisation, and finding a price point that the average 
Norwegian will pay, he says.

Sustainable gap
JetBlue Technology Ventures (JTV) also made an 
early play in the eVTOL field with its investment 
in Joby Aviation. In total it has five investments in 
sustainability-related start-ups, with three more in 
play, says Amy Burr, president of JTV. 

The portfolio includes Air Company, a New 
York-based start-up with technology that imitates 
photosynthesis by taking captured carbon dioxide 
and converting it into impurity-free alcohols with 
oxygen and water as the only by-products. One day 
this technology could be applicable to producing 
aviation fuels. 

A gap in the portfolio is a dedicated sustainable 
aviation fuel (SAF) company. “We are looking at what 
could be the next generation of SAF technology that 
is tackling it a little differently and we have a couple 
of companies in our pipeline,” Burr says.

United Airlines Ventures (UAV) has been one of the 
most active investors, backing SAF manufacturers, 
firms with carbon capture technology, eVTOL 
maker Archer Aviation, and start-ups ZeroAvia 
and Universal Hydrogen, who are both developing 
hydrogen-powered propulsion systems.

On SAF, “the right approach is to invest in 
technology that is going broaden the feedstock 
that we can utilise to produce fuel”, explains 
UAV president Mike Leskinen. “We are looking at 
technologies that would increase feedstock using 
other organics like algae.”

In September 2021, UAV, along with Honeywell, 
invested in Alder Fuels, a “cleantech” company 
developing technology to produce SAF by 
converting biomass, such as forest and crop waste.

“There are also power-to-liquid [PtL] technologies 
and in alcohol-to-jet there are a number of 
pathways there that potentially make sense,” 
Leskinen believes, with the latter a “here and now” 
opportunity. SAF made via the PtL route looks 
promising, but “it is 10 years-plus out, so we will be 
very thoughtful on investing in PtL where they have 
the right path and the right plan.” 

Another novel technology that has caught 
Leskinen’s eye is genetic CRISPR technology and 
UAV is “pursuing pathways there”. This is where 
plants are genetically modified to “yield the 
products you want them to yield” – in this instance, 
biomass that will be better for making SAF.

and it has held discussions with Air New Zealand, 
which has similar challenges, Aks says.

The priority is decarbonising air travel, not just 
seeking competitive advantage. “If you are not a 
direct competitor of us, join us,” Leskinen says. “And 
in some cases, even if you are a direct competitor, we 
welcome this [opportunity].”

For instance, UAV has invested in ZeroAvia, which 
is a start-up developing hydrogen-electric aircraft 
propulsion systems. ZeroAvia’s chief executive, Val 
 Miftakhov, was worried about UAV wanting exclusiv-
ity on its products, Leskinen explains, but the fund 
takes the opposite view, going against the grain of 
the venture-capital industry.

“I said: I am investing in your company because we 
want to change air travel and I’m going to be your 
salesman,” Leskinen says. 

“I want American Airlines to buy. We want to make 
sure we get paid and have some benefit from our ear-
ly involvement, but we want our portfolio companies 
to sell to everyone.”

Indeed, in addition to UAV, ZeroAvia now counts 
American, Alaska Airlines and British Airways among 
its investors. Jo
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JetBlue made its first investment in 
eVTOL start-up Joby Aviation in 2017
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Full throttle
To mark mid-October’s 75th anniversary of the first 
manned supersonic flight, we revisit our reporting 
from the time, when Cold War tensions rapidly 
propelled new fighter technologies
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Yeager’s achievement with X-1 
was kept secret for months



Craig Hoyle London

The “need for speed” continues to fascinate 
and inspire mankind, with leading militaries 
now fielding or striving to acquire hypersonic 
(Mach 5-plus) missiles, and multiple super-

sonic airliner and business jet designs being touted 
by their eager developers.

This rush of activity comes as the aerospace indus-
try prepares to mark the 75th anniversary of the first 
manned flight to travel faster than sound. But while 
the ambitions and achievements of today’s would-be 
pioneers can grab instant headlines and online atten-
tion, the post-Second World War scramble to break 
the sound barrier involved closely-guarded secrecy.

Looking back to Flight’s issues of the time, the 
almost complete lack of information divulged by the 
USA about its activities and successes highlights the 
tensions of the time, as the Cold War rivalry began 
between the nation and the Soviet Union.

Indeed, the date 14 October 1947 only became 
etched in aviation history several months after the 
historic event had happened, so reluctant was the 
newly- created US Air Force (USAF) to go public 
about its breakthrough. Performed over California 
using an experimental rocket-powered Bell X-1 – at 
that time referred to as the XS-1 – released from an 
adapted Boeing B-29 bomber, the flight achieved 
M1.06 at an altitude of 43,000ft.

Top Secret
In its online fact sheet about the X-1 programme, 
NASA notes that “the flight and all data” were de-
clared Top Secret within 2h of the event. “Not until 
December 1947 would word leak of the achievement, 
and it was not until March 1948 that the US Air Force 
officially confirmed the achievement,” it notes.

Writing in the ‘American Newsletter’ section of 
Flight’s January 29th, 1948 edition, our correspond-
ent “Kibitzer” wrote about the uncertain situation, 
within a review of the previous year’s advances.

“Then came the rumours of success of the Bell XS-1 
in its attempt to reach the speed of sound. These were 
only rumours to start with, but when linked with other 
apparently unconnected happenings it became obvi-
ous that something remarkable had occurred.

“Yet the secrecy ban… still remains. In the end the 
technical press could bear it no longer, and one avia-
tion paper came out with a definite but unconfirmed 
statement that the Bell XS-1, piloted by Army and 
NACA pilots, had, by working gradually up through 
a series of flights with Mach numbers of .90, .92 and 
.96, at last gone through the sonic barrier to a Mach 
number of 1 .1.

“The air force would neither confirm nor deny 
this report, but they were obviously upset by it, 
 in asmuch as they are said to have handed the whole 
matter over to the Department of Justice to see if 
any security measures had been violated.”

Despite the uncertainty, the magnitude of the 
achievement was not lost on our writer, who noted: 
“Until the air force decide to release details of what 
has actually happened, it is foolish to make guesses… 
but if the reports are true it would seem that the son-
ic ‘barrier’ wasn’t such an in surmountable one after 
all. This alone is a fact of the greatest importance.”

Subsequently, we made reference to the achievement 
as a front cover ‘Outlook’ item in our June 17th, 1948 
issue: some eight months after the event.

“Last Thursday, after relating how the Colour 
had not been Trooped, and telling the awful tale of 
 England’s first innings, the BBC at news time added 
as a tail piece that an American aircraft had flown 
faster than sound.

“Some excuse may be admitted for thus dismissing 
one of the most important events in the sensation-
al history of mechanical flight, for as long ago as 
last December a report appeared in the American 
 Journal, Aviation Week, and was quoted throughout 
the world, to the effect that the Bell XS-1 rocket- 
propelled research aircraft had achieved supersonic 
speed, not once, but several times.

“Now that no less a person than Mr. Symington, 
American Secretary for Air, has given confirmation 
of this performance, we must hasten to tender our 
congratulations jointly to Captain Charles E. Yeager, 
the pilot named, to the Bell Aircraft Corporation who 
designed and built the XS-1 (in conjunction with the 
USAF and the NACA) and to Reaction Motors Inc., for 
the rocket unit.

“Whether supersonic speed was first achieved in 
conformity with a long-term programme, wheth-
er it occurred by accident or whether the pilot was 
 suddenly overcome by a desire to ‘give her the gun’, 

Then, just two weeks later, our correspondent 
postulated about the emergence of the US Navy’s 
Douglas D-558 II.

“Following a logical line of thought it may be that 
the Bell XS-1 has forced the navy’s hand. Yet, if it is 
the XS-1 it can hardly be a contestant for the world’s 
speed record, for it cannot take-off under its own 
power on full load, nor has it the endurance.

“Again the logical deduction is that the army have 
gone for, or are shortly going to attempt, an attack 
on a Mach number of one – or better. This is borne 
out by a public statement from one of the heads of 
research here who forecast sonic speeds within a (or 
was it ‘the’) year. 

“Personally, I doubt if the XS-1 can actually reach 
such a high Mach number, even at its designed 
 operating height of over 70,000ft. But even if it 
does better than 0.9 at that altitude it will be a fine 
effort, and whoever flies it deserves all the credit he 
can get.

“The only strange thing about all this conjecture is 
that never before have the army been backward about 
proclaiming their achievements. Maybe the figures are 
hard to check, or the attempt is still to come.”

“If the reports are true 
it would seem that the 
sonic ‘barrier’ wasn’t such 
an insurmountable one 
after all”
Flight January 29th, 1948
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is not yet known, but, whatever the circumstances, 
the achievement ranks as one of man’s most remarka-
ble technical accomplishments.”

Further details were not forthcoming, meaning that 
Flight’s next notable mention came in our 28 Septem-
ber 1950 edition, as a News in Brief item.

“Nearly three years after making the world’s first 
supersonic flight, the rocket-powered Bell X-1 re-
search aircraft was flown, beneath a B-29, towards 
a final resting  place in the American National Air 
Museum in Washington.” This was accompanied by 
an image showing Yeager and the museum’s director 
alongside the rear of the aircraft.

With the supersonic age now opened, others 
swiftly followed: 6 September 1948 saw the first such 
flight made by a British aircraft, the de Havilland 
D.H.108 Swallow.

Efficacious tonic
An editorial piece in our following issue described the 
flight – conducted by famed test pilot John Derry – 
as “One of the most efficacious tonics administered 
to British aviation in recent years”.

“Derry had no firm intention of attempting to 
exceed Mach 1, the declared purpose of his flight 
being the collection of data at speeds above Mach 
0.96, which he already attained. He put the 108 into a 
dive at 40,000ft, steepening the angle of descent as 
the hand of the Machmeter approached the magical 
figure ‘1’ and holding the dive until the needle passed 
the limit of its indication,” we wrote.

“He had experienced no unusual sensations, but as 
the speed built up the controls became very heavy, 
despite the power-boost system now installed. As the 
108 decelerated to Mach 0.96 control characteristics 
returned to normal.”

The rapid pace of airframe design and propulsion 
technology advances have since seen several gener-
ations of combat aircraft produced with supersonic 
performance, including Lockheed Martin’s F-35B – 
the first short take-off and vertical landing type to be 
capable of the feat.

However, militaries today are exploring the poten-
tial of hypersonic technologies, for use in the guided 
weapons sector.

China in 2021 conducted a test launch of a 
 hypersonic missile, prompting concerns from the US 

Department of Defense that Beijing could field an op-
erational system capable of conducting rapid global 
strikes, or even of targeting the GPS-constellation 
satellites vital to enabling precision strikes by many 
of its own munition systems.

Russia, meanwhile, in March 2022 used the Ukraine 
conflict for the first in-anger launch of a hypersonic 
missile – the Kh-47M2 ‘Kinzhal’ – from an RAC MiG-31 
interceptor. The weapon was deployed against an un-
derground weapons storage facility, Moscow says.

Those demonstrations using M5-plus systems 
exposed how Beijing and Moscow have stolen a lead 
over the USA in this weapons class. The USAF current-
ly is funding development work on multiple candidate 
hypersonic weapons, but has enjoyed only limited 
success during testing. 

Lockheed’s AGM-183 Air-launched Rapid Response 
Weapon (ARRW) has completed two successful 
launches from a Boeing B-52 this year after suffer-
ing earlier setbacks, but the service is shifting funds 
to what it believes to be a more promising design, 
the same company’s scramjet-powered Hypersonic 
Air-breathing Weapon Concept.

Experimental charge
The USAF is not alone in trying to catch up with Bei-
jing and Moscow. At the Farnborough air show in July 
2022, the UK Royal Air Force’s (RAF’s) Rapid Capabili-
ties Office announced a pact with Reaction Engines to 
pursue a Hypersonic Air Vehicle Experimental activity. 
Drawing on the company’s innovative precooler tech-
nology, the work will explore the feasibility of design-
ing and operating a reusable platform, although the 
RAF declines to detail what it considers to be poten-
tial operational applications for such a system.

While it would appear to be feasible that a 
 supersonic airliner or business jet could find a niche 
role with military customers, the idea of manned 
 hypersonic aircraft being introduced is likely to re-
main the stuff of Hollywood.

In the Top Gun sequel Maverick, released earlier this 
year following a pandemic-driven delay, Captain Pete 
Mitchell is engaged during secretive US Navy flight 
testing of a M10-capable aircraft named Darkstar – a 
design created for the big screen by no less than 
Lockheed’s Skunk Works unit.

But while the film does not indicate what sort of 
mission the platform could be tasked with perform-
ing, its reference to such development efforts being 
threatened as spending is increasingly channelled 
 towards unmanned or space-based platforms is sure 
to be more fact than fiction. F
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Rocket-powered X-1 was released from an adapted B-29 bomber

Lockheed’s hypersonic ARRW has undergone flights on a B-52
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1947 Swiss efficiency1922 No licence required
A tremendous amount of time is wasted between 
reporting to the airline office, or terminal, and the 
time the aircraft wheels leave the ground. Swissair 
is a shocking offender. The timetable calls for the 
passenger to report to the airline office in Geneva at 
eleven o’clock for a twelve-thirty-five take-off! The 
journey from the centre of Geneva to the airport can’t 
take more than twenty minutes and the formalities of 
the Swiss Customs and Immigration authorities can’t 
take more than another twenty. The net result is that 
the wretched passenger must hang about, either at 
the terminal office or at the airport, for some fifty-
five minutes, time which might be better employed. 
When an efficient operator like Swissair permits such 
a waste of time it is hardly likely to help air travel.

At Croydon County Police Court, on October 14, 
Thomas Baden Powell, 22, of Tunbridge Wells, was 
summoned by the Air Ministry for flying on August 20 
from Croydon to Penshurst without a pilot’s licence. 
Mr. W. Paling, for the Treasury, said that last March the 
defendant applied for a registration certificate for his 
machine, but failed to enclose the fee of one guinea, 
and no registration took place. On August 20 he flew 
from Croydon to Penshurst, and his machine crashed 
on arrival. The defendant said he had not undergone 
any pilot’s test. He had flown about twelve times 
between Penshurst and Croydon, and had not been 
stopped by anyone. He had been flying for about 
fourteen months at Penshurst, and had taken up a 
passenger once or twice.

Truss-ted Envoy
As we know, the final constitutional duty carried out 
by Her Late Majesty Queen Elizabeth II at her Balmoral 
Castle residence, just two days before her passing, 
was to formally ask newly-elected Conservative party 
leader Liz Truss to become her 15th Prime Minister.

Truss flew to Scotland in the Royal Air Force’s latest 
Envoy IV, one of two head of state aircraft that will fly 
the representatives of Brexit Britain around the world. 

If you have never heard of an Envoy IV, that is 
because the jet is in fact a Falcon 900LX, made 
by Dassault Aviation in France, whose president, 
Emmanuel Macron, Truss found difficult to name as a 
friend or foe during recent leadership hustings. “The 
jury’s out,” she quipped when asked by an interviewer.

The RAF tactfully rebranded the replacement for the 
veteran BAe 146 when it took delivery this summer. The 
search for a UK-built successor was reportedly short.

Meanwhile, the RAF’s selection of a Boeing C-17, 
registration ZZ177, to carry the late monarch’s coffin 
from Edinburgh to London ahead of her lying in state 
in Westminster was highly apt. 

Upside down, the registration can be read as LLIZZ.

Vulcan on the move
Trustees of a preserved Avro Vulcan are not ruling out 
a ferry flight to a new location, following a decision not 
to extend the parking agreement for the bomber at 
Doncaster Sheffield airport.

The loss-making airport is facing potential closure 
after its operator initiated a strategic review of the site. 
But even before the review the Vulcan to the Sky Trust – 
the charity which oversaw the aircraft’s restoration and 
return to flight – had been told the parking agreement 
would not be renewed once it expires in June next year.

The aircraft was grounded in 2015, after several years 
of performing at air shows, but efforts to fundraise for 
a permanent hangar have not been successful.

Envoy IV: Dassaults 
in disguise
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Straight & Level

2550
Initial pilot reaction to the Lockheed Martin/Boeing 
F-22 Raptor is that it is an aircraft “quick in roll and 
acceleration, yet very stable with excellent control” 
in formation flying and approach configuration, 
says chief test pilot Paul Metz. Describing the 58min 
first flight on 7 September, Metz says that the F-22 
rotated at 140kt (260km/h) and “...stopped at 12°, 
right where I wanted it” for the shallow climb-out, 
during which it accelerated to 21Okt. As the aircraft 
climbed to 15,000ft (4,600m), the “...amount of 
buffet on the airframe was surprisingly high”, adds 
Metz, who says that the test team suspects the gear 
and “particularly flaps”. Performance of the Pratt 
& Whitney F119 engines was flawless. “I didn’t even 
think about them,” he says.

1997 Raptor’s first flight
A quarter of a century after Chuck Yeager went 
supersonic the question is not whether the airlines 
can break the sound barrier. Concorde, perhaps more 
advanced for its day than the X-1 was, has proved the 
technical feasibility of supersonic passenger flight. 
What the airlines are worried about at the moment is 
how the operation of subsonic aircraft can make them 
a profit. We believe that the latest figures, based on 
data never before published, make the economic 
case for Concorde. It is not enough to have the “gut 
feeling” that speed is right and worthy of pursuit 
for its own sake, even though it was this feeling that 
launched the subsonic jet airliner—also 25 years 
ago—and eventually stopped the propellers on all the 
world’s major air routes.

1972 The profit barrier

Top Gunn
GKN is putting £500,000 ($575,000) towards the 
restoration of a Mk1 Spitfire, a type the company built 
fuselage frames for eight decades ago. 

AA810 was an unarmed, long-range reconnaissance 
aircraft shot down over Norway in 1942, while piloted 
by Alastair “Sandy” Gunn, whose story was later 
immortalised as one of those who broke out of Stalag 
Luft III in the film The Great Escape.

GKN apprentices will work on the aircraft before 
its planned return to flight in 2024. The Sandy Gunn 
Aerospace Careers Programme is behind the project, 
and says it will use the aircraft to inspire future 
generations to join the industry. 

The work is being done at Sandown airport on the 
Isle of Wight, close to the Cowes factory where GKN 
made Spitfire parts during the Second World War.

Gunn was one of 76 men who broke out from 
the prisoner of war camp in March 1944. Shortly 
afterwards, he was captured and killed by the Gestapo.

The remains of his Spitfire were found in a bog in 
Norway in 2018 and returned to the UK.

Its trustees have yet to find a suitable location to 
house the jet. Two potential sites – yet to be identified 
– are under consideration.

The trust’s chair, John Sharman, says transporting the 
Vulcan would involve “significant challenges”, such as 
dismantling the jet and rebuilding it.

But he is not ruling out the possibility of securing 
permission for a one-off short ferry flight to enable 
the aircraft to arrive intact. Sharman says the trust is 
“exploring every option”, even though the UK Civil 
Aviation Authority had previously denied further 
permission for the aircraft to fly again.

“It would be extremely sad to dismantle [the Vulcan], 
[but] it would mean that, ultimately, [the aircraft] will 
be preserved and will still be able to inform, educate 
and inspire future generations of engineers,” he adds. R
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Vulcan to the sky again? 
Unlikely but not impossible

Returning to service: 
Gunn’s Mk1 Spitfire
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Removing 
barriers
In my opinion as a retired pilot, 
I do not think that locking the 
cockpit door and adding some 
new barriers between the 
fl ightdeck and the cabin is the 
best way to improve the whole 
safety of fl ight operation.

In the cabin of a modern aircraft, 
we fi nd more and more electronics 
in seats, including television 
screens for communication, 
comfort and entertainment 
purposes, meaning there are panels 
full of breakers and switches. Those 
systems are prone to failure, due to 
overheating and numerous other 
critical behaviours.

Technical crews may need to 
intervene in order to secure the 
operation of a given item through 

proper checklists. There are 
situations, too, when a technical 
crew may have to check, such as 
evaluating a leak in the cabin fl oor 
or from a wing, or assessing any 
abnormal fl ight performance, from 
a cabin window.

In addition – and not to be 
disregarded – access to rest 
compartments, toilets and food 
storage or galleys requires frequent 
opening of the cockpit door.

To remain captain in command 
of the aircraft, as well as to 
manage the whole crew and 
passengers, means that you should 
have the opportunity to move in 
the cabin, for a short while, when 
deemed necessary.

In order to get rid of the risk 
of having a lunatic barricading 
themselves on the fl ightdeck, it 
should remain possible for any 
crew member to force the cockpit 
door open at any time.

The best way to ensure 
maximum safety aboard an 
aircraft, considering hijacking risk 
and any other human threats, 
should lie in providing a proper 
and thorough screening check of 
every passenger and cabin bag 
at the most considered critical 
moment: prior to boarding.

This undoubtedly occurs when a 
passenger leaves the waiting area 
of the terminal and transits the 
bridge leading to the cabin entry 
door. Any forbidden item would be 
identifi ed, removed and its holder 
taken aside straight away, meaning 
that no sensitive object would ever 
enter the cabin.

That surely would eliminate 
one of the greatest potential 
dangers in human wrongdoing and 
lawbreaking on an aircraft?

Jean-Pierre Callu
Via email

Hot topic
Having seen the fi res in London, 
south Hampshire and elsewhere 
in the UK that took place this 
summer, is it about time we put in 
place our own capacity for aerial 
fi refi ghting, or in other words 
“water bombers”?

According to the National Fire 
Chiefs Council there were 247 
wildfi res in the UK last year, but 
in 2022 there were 442 by a little 
over halfway through the year.

I spent 2009 in Canada 
converting the fi rst BAe 146 water 
bomber and it never occurred 
to me that a requirement for 

such an aircraft word arise in 
the UK. However, times change 
and temperatures have risen 
since then and we need to take 
measures now to protect lives, 
property and the countryside 
while the long-term measures to 
counter global warming start to 
take eff ect.

Two aircraft could easily cover 
the whole of the UK, and based 
on a 400mph (347kt) cruise 
could be on the scene within 
the hour. If work started now we 
could have aircraft available for 
the next summer – or fi re season, 
as it is becoming.

France has more than 20 
aircraft in its fi refi ghting fl eet, 

while the UK currently has not a 
single one.

I have started a petition calling 
for the UK government to 
“establish and maintain an aerial 
fi refi ghting capability to combat 
wildfi res” to get something done, 
but it needs support and raised 
public awareness of what could 
be put in place. 

Two aircraft and the initial 
year’s operation would cost less 
than one Lockheed Martin F-35 
for the Royal Air Force.

Find out more at petition.
parliament.uk/petitions/620876

Richard Thomasson
Newnham, Gloucestershire, UK

Time has come for UK to splash 
out on aerial fi refi ghting
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Keep calm and trust your pilots

Letters

We welcome your letters about the coverage in Flight International and online at FlightGlobal.com – or about any other 
aerospace-related topic. Letters should be no longer than 500 words in length, and supplied with the correspondent’s name 
and location. They may also be featured anonymously, on request. Please email flight.international@flightglobal.com or write 
to: The Editor, Flight International, 1st Floor, Chancery House, St Nicholas Way, Sutton, Surrey, SM1 1JB. 
Letters may also be published on FlightGlobal.com, and do not necessarily represent the views of the editor.

Lance Cole raises interesting points in his letter ‘A burning safety issue’ (Flight International, August 2022). I was 
disturbed though by the implication that pilots are uninformed bystanders in the incidents he refers to.

He refers to an “isolated flightdeck”; it may well be that the cabin is more “isolated” from the broader picture 
being considered by the pilots.

I don’t intend to delve too deeply into the cases he mentions, but the incident with the wing burning may well 
have been correctly handled. With the fuselage not immediately threatened (taking into account the pattern of 
the flames and wind direction) and, having seen the close proximity of approaching fire crews, the flightcrew 
judged it safer to stay on board.

In the airline I work for as a widebody captain, cabin crew are trained to only initiate evacuation if the 
circumstance is “clearly catastrophic”. This is defined as a situation when it is probable that the pilots are 
incapacitated, or conditions inside the cabin are unmanageable and pose an extreme and immediate threat to life.

“The sight of flames” (as alarming as that may be) and “windows warmed” will not qualify.
Pilots are taught to gather information and make objective judgements taking more factors into account 

than may be immediately obvious to others. What seems dramatic and compelling may well not be the main 
consideration regarding the best course of action.

For example, a tailpipe fire, which could burn the underside of the wing, requires a drill to blow air through the 
engine to put the flames out. Time taken starting the auxiliary power unit to enable this could be required, on top 
of other processes involved. Should the cabin crew precipitously initiate an evacuation in this instance, the pilots 
would be compelled to stop the drill, allowing the fire to spread.

In other circumstances, non-pilot-initiated evacuation could be an extreme risk, as engines may still be running.
Procedures are written by expert industry insiders – who have far more knowledge than I do – after lengthy 

consideration. For it all to work, it is imperative the drills are followed correctly and not jeopardised by impulsive 
passengers who believe they have better ideas.

How is it acceptable to condemn the carrying of cases during an evacuation while, on the other hand, Mr Cole 
tells us that he would potentially choose to disobey the commands of the crew during an incident? If people 
cherry-pick which regulations they choose to obey, it will certainly lead to more confusion, danger and fatalities 
during a major incident.

Protocols are sound as they are, although that is not to say that all incidents run smoothly.
Trust your pilots to arrive at the correct decision by use of their training, and co-operate by obeying those 

commands passed down the chain to the cabin; that remains the safest way forward.

James Allen
Brackley, Northamptonshire, UK

There were no fatalities after British 
Airways 777 suffered uncontained 
engine failure at Las Vegas in 2015
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Pilar Wolfsteller Las Vegas

When Cindy Wong was studying for a uni-
versity degree in psychology in Australia, 
she did not know what she would end 
up doing with it – there was certainly no 

burning desire to become a psychologist. 
But when her flight attendant sister mentioned that 

her airline was hiring flightcrew – and female pilots in 
particular – Wong snapped to attention.

As many of her millennial peers would do, Wong 
reached for her phone. 

“I started to stalk pilots on Instagram,” the now 
27-year-old Malaysian says. 

She wanted to know all about the career path: 
what kind of people were pilots? Where did they 
come from? What were the requirements? Soon, she 
began charting a path to join their ranks, applying 
to  AirAsia’s cadet programme. But her first attempt 
flopped when she failed the initial assessment tests.

Cadet success
“I was devastated, but I knew this is what I wanted 
to do,” she says. She spent the next year preparing 
to retake the exams, and was accepted into the pro-
gramme on her second try. In her batch of 20 cadets, 
she was the only woman. And then the doubts set in.

“Suddenly being surrounded by 19 guys was really 
intimidating for me. ‘How do I behave? Do I behave 
like them? Or can I just be myself?’ 

“I felt that I needed to perform better than every-
one else. I felt intimidated. ‘Should I say what I’m 
thinking? Will I look dumb if I answer like this, you 
know, because I’m a girl?’

“My father actually wanted me to do a Master’s 
 degree,” she says. “He thought that would be easier.”

That was four years ago. Covid-19-driven delays 
extended her training – she endured three lock-
downs after finishing ground school in July 2019 – 
and despite her parents’ initial concerns she is now 

A pioneer for 
‘Women in Flight’

Currently awaiting a first officer position on 
AirAsia’s single-aisle fleet in Kuala Lumpur, 
Cindy Wong completed her training thanks to 
an ambassador scholarship from CAE 

the holder of a multi-crew pilot licence (MPL), an 
 accelerated-path certification which qualifies her 
to work as a first officer on Kuala Lumpur-based 
 AirAsia’s Airbus A320 fleet.

In the meantime, she has amassed more than 300 
total flight hours – 200h in simulators and the rest 
in a Cessna 172 – and the next step is to wait for a 
 flightdeck seat to open up. 

With commercial aviation in Asia still curtailed 
because of the after-effects of the pandemic, Wong 
expects she may have to wait up to a year before she 
can start her first cockpit job. 

“You hardly ever hear 
of any scholarships, 
especially here in Malaysia, 
and for women, so this 
opportunity was amazing”

Wong’s aviation journey has an added twist. 
Like pilot candidates everywhere, she was unsure 
where she would find the money to finance her train-
ing. Airline-sponsored cadet programmes are widely 
a relic of the past, and training today is  often beyond 
many candidates’ immediate financial means.

That is where Canadian training specialist CAE 
stepped in, with its “Women in Flight” Ambassador 
scholarship programme. 

“You hardly ever hear of any scholarships, especial-
ly here in Malaysia, and for women,” she says. “So this 
opportunity was amazing.”

Wong applied, and won funding worth 
MYR400,000 ($90,000).

CAE has so far selected pilot cadet candidates at 
six carriers – Aeromexico, AirAsia, American Airlines, 
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CityJet, EasyJet and Southwest Airlines – to receive 
the scholarships. It currently sponsors one  candidate 
at each of those carriers. The company hopes to 
 extend the programme to further airlines in the 
 coming years.

Public speaker
Wong’s obligations as a “Women in Flight” 
 ambassador include speaking publicly about her 
experiences, giving interviews and conducting other 
kinds of outreach. 

In July, she travelled to the UK to speak about her 
aviation journey at the Farnborough air show. She has 
presented at schools and at other aviation-themed 
events, hoping to inspire more girls and young wom-
en to look into the many career possibilities that the 
industry off ers.

“It’s not just about pilots or cabin crew,” Wong says. 
“There are so many diff erent roles in aviation, and I 
think girls are not aware of the wide scope of career 
paths – instructors, technicians and mechanics, for 
example. So, I feel there’s a lot of potential when we 
reach out and say ‘Hey, you can make this a career 
too. You can be a technician if that’s what you like. 
Or anything else’.”

Soon-to-be AirAsia fi rst offi  cer Wong is very aware 
that in a few short years she has gone from pilot 
 fan-girl to being an important role model herself.

And, perhaps, one day, another young woman will 
look her up on Instagram. 

Ready and waiting: Wong is looking 
forward to her fi rst fl ightdeck job
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