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A Look At Lockheed Martin's
‘CATBird’ Boeing 731 Testhed

15 years ago today, on January 23rd, 2007, the Lockheed Martin CATBird took its first flight. The
rather strange -looking Boeing 737 -300 was modified to be an avionics testbed for the F -35 Lightning
II. Let’s take a look at this interesting project and what it was built to do.

From German passenger aircraft to American
fighter jet testbed

While this special aircraft would take flight in its modified
form in 2007, its story would originate all the way back
to November 1986. It was at this point in time that the
aircraft was delivered to German carrier Lufthansa to begin
commercial passenger service.

Registered D-ABXH and given the name ‘Cuxhaven,’ the
aircraft operated with Lufthansafor 15 straight years.
This was followed by one year of serving with Indonesian
Airlines from March 2002 to May 2003 under the
registration PK-IAA. Its final months of commercial
service were spent with Lufthansa before crossing the
Atlantic to join Lockheed Martin in September 2003 under
registration N35LX.

Testing the most advanced avionics package in the
world

The Lockheed Martin CATBird (Cooperative Avionics
Test Bed) was designed to validate the F-35 Lightning
II's avionics suite. For those unaware, the F-35 Lightning
1T was developed through the Joint Strike Fighter (JSF)
program to be a highly advanced multi -role fighter jet.
“The Lightning II's avionics package will be the most
advanced, comprehensive, and powerful of any fighter in
the world,” Lockheed Martin noted in a 2007 statement.
The planemaker added that the CATBird’s role was to

integrate and validate the performance of all F-35 sensor
systems before they were to be flown on the first Lightning
[T aircraft.

“The rigorous testing performed on board the CATBird
will ensure that mature functionality is delivered to the
F-35 Lightning I1.” - Eric Branyan, Lockheed Martin VP
of F-35 Mission Systems

Huge differences from a passenger 737

As you might expect, significant modifications were
made to the CATbird to turn it into a testbed for fighter jet
avionics. These major physical modifications to the aircraft
were made in Mojave by BAE Systems, with support from
Lockheed Martin.

The testbed included stations in the main cabin, and
instrumentation to monitor and measure the in-flight
performance of various sensors installed. Electrical and
cooling support systems were also installed, as was “a
high-fidelity F-35 cockpit” to enable pilots “to operate
and monitor the fighter’s integrated sensor suite in an
airborne environment.”

Changes to the aircraft included:

Modifying the nose of the 737 to replicate the F-35,

The addition of a 13 —foot canard to emulate the F-35 wing
The addition of external structure on top and bottom to hold
F -35 avionics equipment

The installation of about 1,500 wiring harnesses to connect
and link the various mission system sensors.

s OO weS

The DH106 Comet Became The First
Airworthy Civil Jet 70 Years Ago

This year marks 70 years since the de Havilland DH106 Comet 1 received a certificate of airworthiness. This
achievement on January 22nd, 1952, allowed the plane to become the first turbojet-powered civil aircraft to be
awarded such a certificate, changing the face of aviation forever.

The DH106 Comet brought several firsts to jet aviation.
For instance, it became the first commercial jet to fly,
performing its maiden flight on July 27th, 1949.

The Comet was later joined by the likes of the Tupolev Tu-
104 and Boeing 707. While these other aircraft helped to
mature the scene, it was the Comet that started it all.
Registration G-ALYS was the first Comet unit to receive
a Certificate of Airworthiness. It was the fifth Comet 1
production and received the certification six months ahead
of schedule. As aresult, the Comet became the first jetliner
to be introduced just five months later.

Thus, this year also marks 70 years since the Comet entered
service, with between 36 and 44 passengers able to fit in
the cabin when in operation. The first commercial jet flight
was to Johannesburg from London on May 2nd, 1952.
British Overseas Airways Corporation (BOAC) brought
in a new age for civil passengers, officially kicking off
scheduled jet service.

Running before walking

There were numerous benefits to be had with the
introduction of jet operations. Still, the most notable
advantage was the speed that came with the aircraft.
Airlines were keen to appreciate the new capabilities.
However, during this incubation period of jet aviation,

there were significant teething problems.

“Around 507 faster than the equivalent piston engine
aircraft, scheduled flights from London to Tokyo on
DH106 Comet took just 36 hours, compared to the 86%
hours recorded by aircraft such as the BOAC Argonauts,
who had previously dominated the route. In its first year,
DH106 Comets carried over 30,000 passengers and
at least 8§ DH106 Comet flights departed London each
week, destined for Johannesburg, Tokyo, Singapore and
Colombo,” BAE Systems shares.

“Sadly, the history of the DH106 Comet 1 is dominated by
the two devastating accidents. The first (G-ALYP)saw the
aircraft destroyed off Elba in January 1954 and the second
(G-ALYY) which disappeared near Naples in April of the
same year.”

Alasting legacy

These incidents saw the grounding of the type,leading
to extensive researchto help determine the cause
and prevention. However, by the time the Comet 1’s
predecessor, the Comet 4 was in action, the Boeing 707
was in charge when it came to civil jet aviation. Regardless,
the de Havilland Comet was the one to get the ball rolling,
pioneering what would become the standard in airline
operations for the next seven decades.
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The McDonnell Douglas Bignded
Wing Concent

Blended wing aircraft are often discussed when it comes to considering the future of commercial

aviation. These radical designs come across as rather futuristic in renderings, but did you know that

the concept has existed for several decades? As ithappens, McDonnell Douglas was an early pioneer of

such technology back in the late 20th century.

Whatis a blended wing aircraft?

Let’s start by establishing what it is about blended wing
aircraft that sets them apart from the conventional airliner
designs that we have become accustomed to today. In
essence, the fuselage and wings of these aircraft are
effectively a continuous structure, with no clear divide.
Like flying wing’ aircraft, they can also be tailless, but do
not always have to be.

A key advantage that this design offers over conventional
fixed-wing airliners is the fact that the drag it produces is
considerably lower. In a world where airlines are looking
to optimize operations by saving fuel, this is a valuable
benefit. They can also be more effective at generating lift.
However, they do pose a challenge for designers in terms
of cabin setup.

After all, to carry passengers and cargo in such aircraft
could require radically different configurations to what
we are currently used to. Indeed, there would likely be
more space available, and airlines would have to consider
how they’d want to use this extra area. Airbus is already
developing a blended wing concept, which is known as
‘MAVERIC.’

McDonnell Douglas’ early endeavors

The launch of Airbus’ ‘MAVERIC’ project was a fairly
recent revelation. However, manufacturers have been
researching blended wing aircraft for several decades.
Former planemaker McDonnell Douglas was a particular

pioneer in this field in the late 20th century .

Indeed, McDonnell Douglas came up with a design that it
called the Blended Wing Body (BWB) in the late 1990s.
According to Air & Space Magazine, this was the result of
work by aerodynamicist Robert Liebeck that had begun the
previous decade.

Of course, McDonnell Douglas’ merger into Boeing at
around the time of the BWB'’s development meant that it
could never pursue the project itself. However, Boeing
pushed forward with this work. This resulted in the creation
of an experimental aircraft known as the X-48, as seen
below. It produced two of these, and flew them between
2007 and 2013.

The future of commercial aviation?

With the aforementioned increased operational efficiency,
and the exciting challenge of developing new cabin
designs, blended wing aircraft may capture the imagination
of the aviation industry in years to come. The radical new
shape may even lend itself to hydrogen propulsion, due to
the additional storage space offered by its fuselage.
However, widespread use of such planes seems unlikely
in the shorter term. According to Leeham News, Boeing’s
Vice President of Product Development and Future
Airplane Development, Mike Sinnett, stated in 2018 that
the US manufacturer wouldn’t have a practical passenger
or cargo-carrying version of the BWB in the skies any time
soon.

Why Was The Concorde
Cockpit S0 Complex?

Adding a flight engineer station

The main difference that stands out when looking at
Concorde’s cockpit is the additional control panels on
the right-hand side. Concorde required a minimum
flight crew of three, with a flight engineer working
alongside the two pilots. This was not uncommon
at the time - the Boeing 707, 727, and 747 were all
designed for a three-person crew. It was dropped for
the 747-400,757,and 767 but was standard at the time
of Concorde’s design and early operation. The three -
person cockpit was a factor in the Boeing 747-300’s
lack of popularity.

Concorde cockpit

While such a large cockpit and control layout may
seem very different from today, it was not that
different from other aircraft. The picture below shows
a Boeing 707 cockpit - with the same right-hand side
engineer controls. Bear in mind when comparing it
to Boeing’s quadjets that the control layout was very
different for the new manufacturer.

More controls than other airliners at the time

Concorde was not alone in having separate flight
engineer controls, nor in having a complex cockpit. In
many ways, it improved on designs and layouts from
earlier aircraft. But the aircraft’s special roles gave it
more controls and displays necessary than other aircraft.

Concorde was different from other
aircraft in many ways. Supersonic
ability was, of course, thekey, but there
were also differences in commercial
use (with just two airlines taking it on),
route ability ,and cabin configurations.
Upfront was different too. Concorde
had a cockpit that is frequently
acknowledged as very complex
compared. Other large aircraft at the
time were similar, but Concorde’s extra
features made it that bit busier.

The aircraft had many technical differences that added
controls. It had four engines, and these added the use
of afterburners. This required additional control and
monitoring options. Aerodynamic features, especially
the moveable nose, likewise brought more into the
cockpit.

Fuel management, too, was more complex with
Concorde. It had multiple fuel tanks, with fuel moved
around during flights and requiring monitoring and
control. The bulk of the fuel was stored in the wings,
but there were tanks forward and behind to enable
vital control of the aircraft’s center of gravity during
supersonic flight.

Concorde also required complex cooling systems to
avoid overheating of the fuselage at higher speeds.
Part of this functionality lay in the materials used, but
the aircraft also had a cooling system that circulated
lower -temperature jet fuel to cool leading edges.

Moving to a glass cockpit

The big difference when we look at Concorde, or
similar large aircraft at the time, is the traditional
analog cockpit. Modern aircraft, of course, have a
much simpler cockpit. The so-called glass cockpits
that are in use now enable computerized controls, with
increasing use of digital screens. This was not the case
in Concorde’s day, and every possible dial or control

option needed its own indicator or switch.
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30 Years On: Why Did Pan Am
Declare Bankruptcy?

On January 8th, 1991, Pan American World Airways filed for bankruptcy protection. This followed the loss of
more than $2 billion after ongoing financial troubles that continued to escalate. Ultimate, it led to the closure of

one of the most iconic brands in US aviation history .

Pioneering spirit

The airline brought a series of firsts’ to the aviation
industry. From the Boeing 707 and 747 to scheduled
transatlantic service and Beatlemania, Pan Am pioneered
numerous initiatives across the spectrum.

Pan Am brought the 747-100 into service on January 22nd,
1970, heralding anew era inaviation. For many passengers,
their first time on an aircraft was experienced on a Pan Am
747 flight. The jumbo brought long -haul widebody travel
to the world and made flying more affordable. In time,
the iconic airline and the equally iconic jet would become
synonymous with one another.

A bittersweet decade

Although the 1970s are remembered as a groundbreaking
era for Pan Am, it would also be the beginning of the
airline’s downfall. Pan Am would only fly the 747 for just
over two decades, ceasing operations in the early 1990s.
President Jimmy Carter introduced the Airline
Deregulation Act in 1978. This law gave the state less
control over several critical aspects of the aviation industry .
Prior to deregulation, the Civil Aeronautics Board (CAB)
regulated domestic interstate routes. The deregulation act
gave more freedom to operators and greater control of their
services. Notably, the new conditions made it more feasible
for startups to break through.

While the move would benefit emerging carriers such as
Southwest Airlines, existing powerhouses found it hard to
adapt to the new conditions. Airlines like Pan Am began
to struggle to keep up with fresh competitors on the scene.
The series of oil crises of the 1970s also took their toll on the
industry . The first crisis emerged in October 1973 after the
members of the Organization of Arab Petroleum Exporting
Countries (OAPEC) proclaimed an oil embargo, causing
the price of jet fuel to skyrocket. Pan Am essentially
became reliant on high-priced foreign fuel.

The increase in fuel prices added some $200 million to the
company’s cost sheet in the year after the embargo. The
New York Times added that international travel also took
a hit thanks to fare increases, necessary to offset the rising
costs of operations.

Amounting fees

Global conflicts persisted into the 1980s and fuel prices
continued to rock operations, beginning a downward
spiral for Pan Am. Poor management decisions such as
overpaying for the acquisition of Miami’s National Airlines
for domestic routes (which did little to feed existing hubs)
did not help matters.

In a bid to mitigate the losses, Pan Am sold several prized
assets during the 1980s. For instance, in 1986, the airline
sold its Pacific Division to United Airlines, giving a key
rival valuable commodities, including planes, gates,
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Pan Am

landing rights, and contracts.

The 1988 Lockerbie disaster marked the end of a tough
decade for the operator. The bombing of Pan Am Flight
103 on December 21st, 1988, saw a total of 270 people lose
their lives. The tragedy was a public relations disaster and
led to a $300 million lawsuit. There was also a fine from
the Federal Aviation Administration (FAA) following 19
security failings.

These challenges set Pan Am up for a difficult beginning to
the 1990s. Despite a recent cash injection of $150 million
from lenders, the company was losing considerable amounts
of money, forcing it to file for bankruptcy in January 1991.
According to the court filings, Pan Am shared that its
combined assets added up to $2.1 billion. However, its
liabilities totaled up to $2.8 billion.

Hopes of a fresh start

Pan Am’s chairman, Thomas Plaskett, expressed that the
filing was the start of a new ball game for his company
and an opportunity to break away from its troubled past.
The executive said that the move would allow the firm
to reorganize in a “very competitive and increasingly
concentrated industry.”

“The 63 -year-old carrier has spent much of the last decade
on the verge of financial catastrophe, difficulties that
forced it to sell some of its most valuable assets, including
the Intercontinental Hotel in New York, where today’s
press conference was held; the airline’s Pacific division;
its landmark Manhattan office building; and its London
routes,” The Washington Post reported in January 1991.
“Its downfall began in the late 1970s and continued in the
1980s. The carrier failed on two fronts - it never proved
successful at fending off increased competition on its
international flights from powerful carriers like American,
United and Delta, as well as some European airlines. At
the same time, it failed to develop a strong domestic route

system that would enable it to feed its international flights.”

Meeting its fate

Delta Airlines acquired Pan Am’s transatlantic routes
and shuttle service prior to the carrier’s eventual collapse,
fending off TWA, United Airlines, and American Airlines.
The Atlanta-based operator notes that Pan Am was losing
up to $3 million each day during the latter weeks of 1991.
There were several revival attempts. However, the airline
was shut down once and for all on December 4th, 1991.
Approximately 7,500 employees lost their jobs as a result
of the closure.

PanAm Over Mt Ranier

Pan Am wasn 't the only major carrier to declare bankruptcy
due to the challenging conditions of the time. Continental
Airlines filed for bankruptcy reorganization just a month
before its competitor. Braniff, Eastern, and Presidential
also filed for Chapter 11 during the period prior to Pan Am'’s
declaration. Capitol Air and Pacific South West were two
more casualties of the difficult environment.

Three decades have passed since the year Pan Am'’s
operations stopped. However, the legacy of the carrier
continues to live on. It will be hard for another cultural icon
to emerge and have an impact the same way that this legend
did.

Today, the aviation industry is going through another
significant transformation, somewhat akin to what Pan Am
witnessed in the 1970s and 1980s. It took many years for the
airline to finally fold after the playing field shifted beneath
its feet.

The downfall of an institution such as Pan Am highlights
that no airline is untouchable. Drawing parallels with the
difficulties many airlines are facing now, it’s clear that it
could be decades before we see the true impact of today’s
global health crisis.
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