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» US PACIFIC AIR FORCES DEFENSE POSTURE

RUDE RAMS AT KADENA,

On November 1, the USAF's 34th FS‘Rude Rams; a
component of the 388th FW at Hill Air Force Base,
Utah, deployed a dozen of its F-35A Lightning
lIs to Kadena AB. Upon arrival, their crews were
briefed on conducting familiarisation flights over
Okinawa and the Philippine Sea, during which
they also performed joint training with their
Japanese counterparts in F-15J/DJs of the 204th
and 304th Hikotai at Naha. They also took part in
joint training with the locally based 67th FS, as
well as F-16Cs and F-22As of the 77th EFGS and
525th EFGS currently on deployment at Kadena.
The history of F-35A deployments to Kadena
dates back to before the divestment of F-15C/Ds
of the 18th Wing. For the first time, 300 personnel
and 12 F-35As from the 388th and 419th FWs from
Hill AFB were deployed to Kadena on November
2,2017, during the initial F-35 deployment of
the USAF to the Indo-Asia-Pacific region. This
provided the region with the most advanced
fifth-generation fighter, capable of a variety of
operations which, according to PACAF doctrine,
focusses on‘access to the global commons, active

An F-22A Raptor from the 525th EFS, Joint Base Elmendorf-
Richardson, Alaska, takes off during a temporary deployment
at Kadena Air Base, Japan, October 10, 2024 USAF/Senior
airman Luis E Rios Calderon

February 2025 // www.Key Aero

defense and power projection.The first six-month
F-35 deployment of the 388th and 419th FW
ended on May 4 and 5, 2018.

Long deployments of F-35As to Kadena were
rare until the 18th Wing began retiring its Legacy
Eagles in December 2022. On March 28, 2023, the
355th FS, a component of the 354th FW at Eielson
AFB, Alaska, deployed 12 of its F-35As to Kadena.
Their mission focused on air defense to fill the gap
of a lack of operational F-15Cs at the base. Since
March 2023, either the 354th FW or the 388th FW
has had 12 F-35As at Kadena. This responsibility
has once again been granted to the 388th FW since
November 1.

Unlike 2023, the F-35As deployed at Kadena
have been dedicated to both air-to-air and
air-to-ground missions, providing precision and
maritime strike support, in addition to air defense
in the event of a full-scale war. Some of the 34th
FS pilots participating in the deployment were
chosen from those who performed combat air
patrols over Eastern Europe, particularly Poland,
after the Russian invasion of Ukraine in 2022. For

Top Left: Only 12
F-15Cs and two F-15Ds
are left in service of
67th FS in Kadena AB
Babak Taghvaee

Top Right: Four F-16CM
Block 50s of the USAF's
77th EFS, four JASDF
F-35A Lightning lls,
four F-2As, an E-2D
Hawkeye, a US Navy
C-12 Huron and a US
Navy P-8A Poseidon at
Keen Sword 25 USAF/
Kohei Sugisawa

Middle Left: This F-35A
of the USAF’s 466th FS,
17-5282 is assigned to
the 34th FS temporarily
during their deployment
to Kadena AB USAH/
Senior Airman Alexis
Redin

Middle Right:

An F-35As of the
34th EFS currently
on deployment at
Kadena (19-5483).
This particular aircraft
was also involved
in deployment to
Spangdahlem AB,
Germany, in 2022
Babak Taghvaee

Bottom Right:

US airmen assigned to
the 525th FGS perform
pre-flight checks on an
F-22A Raptor during
Keen Sword 25 USAF/
Staff Sgt Gary Hilton

that purpose, the 34th FS deployed its F-35As

and personnel to Spangdahlem AB in Germany in
winter 2022. Prior to their deployment to Okinawa,
34th FS pilots participated in an Air Force Warfare
Center exercise in the US which elevated their
combat readiness. Named Bamboo Eagle 24-3, the
exercise took place at Nellis AFB, Nevada, between
July 22 and August 2, 2024. F-35As of the 34th

FS were forward deployed to the base to act as a
force element to simulate the provision of fifth-
generation airpower to a larger force operating in
the eastern Pacific.

Scenarios of Bamboo Eagle 24-3 were designed to
create a combat representative environment across
large portions of the Eastern Pacific. Approximately
3,000 service members from four branches operated
more than 150 aircraft from nearly a dozen locations
to create the separate force elements of the exercise.
On a given day, the pilots flew a mission, met up
with a tanker over the ocean or’hot-pit'refueled
at another contingency location,then rejoined the
fight alongside F-35Bs from the US Marine Corps,
USAF F-22s or US Navy Growlers.
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Right: Photographed

by Japan Maritime
Self-Defense Force’s
Kawasaki P-1, the
Liaoning aircraft carrier
can be seen with

nine J-15s, two Z-8s
and two Z-9s on its
flight deck Ministry of
Defence of Japan

PLAN's Shandong Carrier Strike Group crossed

the Bashi Channel on October 26, 2023. During

its passage, the Taiwanese Air Force used its ==
surveillance drones to monitor it Ministry of Defence
of Republic of China

Below: Formation
flight of 12 J-15s of the
PLAN over Shandong
and Liaoning aircraft
carriers and the ships
supporting them in
October 2024 Xinhua
News Agency via
Chinese MOD

BULLDOGS AT OKINAWA,

Since late 2022, when the retirement of F-15C/Ds
from the 18th Wing at Kadena commenced, the
USAF has frequently deployed additional fighters
to Kadena AB to fill the gap left by the lack of
Eagles for air defense. The most important of these
have been the F-22A Raptor stealth air superiority
fighter jets.

Since October 6, 12 F-22As from the USAF's
3rd Wing have been deployed at Kadena to be
operated by the 525th Expeditionary Fighter
Group Squadron (525th EFGS), which relieved the
19th EFGS from the USAF’s 15th Wing based at
Joint Base Pearl Harbor-Hickam, Hawaii, and the
27th EFGS of the USAF's 1st FW located at Joint
Base Langley-Eustis, Virginia, which had a similar
number of F-22As redeployed on September 30
and October 8, respectively.

In December 2022, the 525th FS became the
first F-22A unit within the USAF to deploy its
aircraft to Kadena to fill the gap left by the lack
of sufficient F-15C/Ds in the 18th Wing’s service.
The first deployment, which ended on April 8,
2023, also involved 12 F-22As that logged 1,100

sorties, integrating with both joint and allied

air forces while simultaneously supporting
Operations Iron Shadow and Iron Express, as well
as exercise Agile Reaper 23-1. These aircraft also
participated in the Avalon Australia International
Trade Show.

While on deployment in Okinawa since
October 6, the F-22As of the 525th EFGS are
currently performing quick reaction alert (QRA)
duties in support of Operations Iron Express
and Iron Shadow. The key objectives of these
are to defend Okinawa and Taiwan's airspaces
from aerial threats caused by a potential
invasion by China. For this purpose, they use
similar weapons to the F-15C/Ds of the 67th FS,
including AIM-9X Sidewinder missiles and AIM-
120D AMRAAM:s.

To maintain their interoperability at the highest
level, the 525th EFGS has been involved in
multiple joint exercises not only with the Kadena-
based 67th FS but also with other USAF fighter
squadrons that have deployed aircraft to Okinawa.
In addition, they practice missions jointly with the

flight operations in waters between the
Philippines and Okinotori Island, with 410
take-offs and landings of fighter jets and
helicopters between September 20 and 26.

On October 1 and 2, Liaoning, some
destroyers and a replenishment ship
sailed southwest from the Philippine Sea
through waters east of the islands. After
that, they sailed to Hainan and docked
at Sanya, where Shandong had berthed
a few days earlier. After a crew and
personnel rest, the aircraft carriers were
prepared for a naval exercise to simulate
joint operations in the event of a war
with Taiwan.

Liaoning returned to the Philippine
Sea from the South China Sea through
the Bashi Channel on October 13 and

F-15CJ and F-15DJ air superiority fighter jets of the
Japanese Air Self-Defense Force (JASDF) from the
204 and 304 Hikotai (Squadron) at Naha, located
just 16km from Kadena.

F-22As of 525th FS FS participated in Exercise
Keen Sword-25 between October 23 and
November 1. On that occasion, six of them were
deployed to Nyutabaru AB at Miyazaki. During
this joint and bilateral field training exercise, they
performed joint missions with F-15J/DJs of 305
Hikotai a component of 5 Kokudan (Wing) of the
Japanese Western Air Defense Force. The lwakuni
based Marine Fighter Attack Squadron (VMFA) 121
‘Green Knights'also deployed some of its F-35Bs to
take part in the exercise.

In the event of a full-scale war or military
confrontation over the South China Sea, Philippine
Sea, Taiwan Strait or Taiwan, F-22As will be
dedicated to countering the threat posed by
the J-20A stealth air superiority fighter jets of
the People’s Liberation Army Air Force (PLAAF),
while the USMC’s F-35Bs and USAF’s F-35As will
undertake strike missions.

www.Key.Aero // February 2025 m
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AIR FORCE PHANTOM 1 50TH ANNIVERSARY

PHANTOM

2024 marked a major milestone for the Turkish Air Force (Tiirk Hava
Kuvvetleri) as it celebrated 50 years since the introduction of the F-4E
Phantom Il into its fleet. Daniele Faccioli reports

he Turkish Air Force (TuUAF)

has commemorated the 50th

anniversary of the induction

of the F-4E Phantom Il into

its operational inventory. To

highlight the historical and
operational significance of this iconic
aircraft for Ankara’s military forces, a
commemorative event was organized at
the 1st Main Jet Base (1'nci Ana Jet Us)

72 February 2025 // www.Key.Aero

in Eskisehir, held over the weekend of
November 16-17.

The F-4 Phantom Il in Turkey

Rising tensions between Turkey and
Greece, particularly over the Cyprus
dispute, alongside Greece's 1972
decision to acquire F-4E Phantom

Il fighters — then among the most
advanced aircraft of their time -

1]

underscored Turkey’s need for a modern
and powerful fleet. In 1972, a decision
was made to procure 40 F-4E Phantom
Il aircraft for the Turkish Air Force, and
an agreement between Turkish and
American governments was signed on
August 14 of the same year. Following
the training of the initial cadre of
personnel, the first contingent returned
to Turkey on February 20, 1974, marking
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participated in Joint Sword-2024B in

the Taiwan Strait and areas to the north,
south, and east of Taiwan on October 14.
According to Japan’s Defense Ministry,
Type 055 destroyer Anshan (103) was
escorting Liaoning and also participated
in the exercise.

On October 15, the aircraft carrier
and destroyer transited towards the
South China Sea for several days, while
Liaoning sailed near the Dongsha
Islands and continued northward
towards the Taiwan Strait.

While in the Taiwan Strait, Liaoning
and Shendong, along with the
destroyers protecting them, joined
forces to participate in the PLAN's
first bilateral or dual-carrier exercise,
simulating operations in the event of
a Chinese invasion of Taiwan. During
the exercise, the carrier-based J-15As
conducted numerous sorties, including
a photography exercise mission where
10 jets flew in formation over the aircraft
carriers and escort ships. CAJ

Left: An E-3B from Kadena Air
Base’s 961st Airborne Air Control
Squadron receives fuel from a
USAF KC-135R Stratotanker from
909th ARS while participating

in a large force exercise on April
10, 2024 USAF/Lt Col. Raymond
Geoffroy

Right: A USAF fighter squadron
specialising in DEAD/SEAD
operations got support from the
USN’s Electronic Attack Squadron
when VAQ-134 deployed its
EA-18Gs to Spangdahlem AB in
Germany Babak Taghvaee

GAMBLERS IN OKINAWA

The US PACAF's 35th FW at Misawa has operated
44 F-16CM/DM Block 50s for decades. Flown

by the 13th FS‘Panthers’and 14th FS‘Samurais;
these aircraft are primarily used for air-to-
ground missions, specifically for the destruction/
suppression of enemy air defense (DEAD/

SEAD) using AGM-88B/E HARM high-speed
anti-radiation missiles. Equipped with AIM-
9N/X IRSRAAMs and AIM-120C/D AMRAAMs,
the F-16Cs of the 35th FW have frequently
participated in air policing missions within the
Indo-Pacific region, including deployments to
Anderson AFB in Guam.

In recent months, due to escalating tensions
between South and North Korea, several
F-16CMs from the 35th FW bolstered the USAF’s
defense posture in the country. To compensate
for the reduced number of F-16CMs in Japan, the
US PACAF deployed 12 F-16CM Block 50s from
the 77th FS‘The Gamblers; a unit of the USAF's
20th FW based at Shaw AFB, South Carolina. The
77th FS operates 21 F-16CM Block 50s and two
F-16DM Block 50s.

Arriving at Kadena on October 4, ten of the
F-16CM:s participated in exercise Keen Sword-25
atTsuiki AB shortly after their arrival. Conducted
between October 23 and November 1, 2024, this
was a joint bilateral exercise where F-16Cs from the
77th FS flew missions alongside Mitsubishi F-2A/B
multirole fighter jets operated by the JASF's 6 and 8
Hikotai, units of 8 Kokudan (Wing) at Tsuiki.

This year's Keen Sword was the largest iteration
of the exercise since it was established in 1986. It
included participants from the JSDF, Australian
Defence Force (ADF), Canadian Armed Forces
(CAF) and US service members. Throughout the
exercise, US forces collaborated with JSDF and
partner nations to enhance skills and readiness
for combat. Joint live fire training, medical mass
casualty exercises, installation security forces
training and simulated airfield damage repairs
were among the activities carried out.

Similar to the F-16C/Ds of the 35th FW at
Misawa, the F-16Cs of the 77th FS at Kadena
have pilots trained for joint missions with
the US Navy’s EA-18G Growler electronic-

warfare aircraft. While the 13th and 14th FS
work closely with the USN’s Electronic Attack
Squadron (VAQ) 141 ‘Shadowhawks’ based at
lwakuni, the F-16Cs of the 77th FS deployed
at Kadena receive electronic warfare support
from five EA-18Gs of the USN’s VAQ-134
‘Garudas; which have been deployed at the
base since July 2024.

As of November 10, the USAF had 50 fighter
jets at Kadena, including 14 F-15C/Ds from the
locally based 67th FS. These operations were
supported by at least eight of the 14 KC-135R/T
tankers from the 909th Air Refueling Squadron
(ARS), two E-3B Sentry airborne early warning
and command (AEW&C) aircraft from the USAF's
960th Airborne Air Control Squadron (AACS),
two RC-135V Rivet Joint electronic/signal
intelligence (ELINT/SIGINT) gathering aircraft
and five EA-18Gs from the USN’s VAQ-134. In the
event of a full-scale military confrontation with
China, they would serve as the core deterrence
of the US PACAF for the protection of Taiwan
and Okinawa.
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» TURKISH AIR FORCE PHANTOM 11 50TH ANNIVERSARY

Israel, while the remaining 28 were
modernized domestically at the 1st Air
Supply Maintenance Center Command
(1st ASMC) in Eskisehir. Subsequent
programs included theIsik Project’in
2004, which focused on RF-4E upgrades,

and the'Simsek Project’in 2006, targeting

structural overhauls and limited
modernizations for F-4Es.

The F-4E Phantom Il has played an
extensive operational role within the
Turkish Air Force, demonstrating its
versatility and effectiveness in a broad
spectrum of missions. From achieving
air superiority to executing precision
strikes, the Phantom Il has remained a
cornerstone of Turkish aerial operations,
contributing significantly to national

defense and international missions. It has
proven especially vital in counterterrorism

operations, demonstrating its capability

during cross-border missions in northern

Iraq and Syria. The high level of training

J Y February 2025 // www.Key.Aero

of Turkish personnel, combined with the

aircraft’s ability to carry an extensive array

of weaponry, has enabled the F-4E to
execute its assigned missions with high
success rates.

Beyond operational missions, the F-4E
regularly participated in national and
international exercises, enhancing the
combat readiness of the Turkish Armed
Forces. Joint exercises, including NATO-led

Above: The F-4E-
2020, 77-0303,
showcased its elegant
commemorative

livery during the
low-altitude passes
over the Sakarya River
valley

Left: The Terminator,
painted in its
commemorative
livery, seized every
opportunity to
showcase itself from
all angles, including
the underside of the
aircraft, where the
famous Spook ghost
— longtime mascot
of Phantom jets
worldwide — is proudly
displayed
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the arrival of the aircraft at the 1st Main ever undertaken for Turkish Phantoms.
Jet Base in Eskisehir. Launched in 1997, the upgrade program

The F-4E-2020, in
commemorative

livery, performed Since 1974, a total of 233 Phantoms have  was designed to enhance air-to-ground
an energetip left been delivered to Turkey, including 46 mission capabilities while incorporating
El;;n& e‘;‘ggﬂ;ﬁgﬁ d - RF-4E reconnaissance variants procured technology transfer for structural and

on the wing’s leading 3 from the German Air Force (Luftwaffe). avionics modernization. On February
edges with the large While all RF-4Es were retired from service 22,1999, the first aircraft (serial number
Zt;r!«tl:tgzlcakg e by 2015, 54 F-4Es underwent upgrades to 77-0289) was dispatched to Israel for
images Daniele the F-4E-2020‘Terminator’ standard - the the initial phase of modernization.
Faccioli most significant avionics enhancement Twenty-six aircraft were upgraded in
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The next day, Sunday, November
17, a celebratory gathering was held
at Eskisehir Air Base. The afternoon’s
highlight featured four Phantoms taking

off to perform a series of dynamic flyovers
above the base. Simultaneously, six other

aircraft positioned themselves at the
eastern end of the runway, ready to join
the four upon their return. Once all ten
Phantoms were assembled, they staged

PHANTOMS
TAKING
PART IN
THE EVENT

Low level flights:
F-4E-2020 111 Filo s/n. 77-0303: special
anniversary markings
F-4E-2020 111 Filo s/n. 73-1052
Eskisehir AB
Static
F-4E-2020 111 Filo s/n. 73-1027
F-4E-2020 111 Filo s/n. 77-0286
F-4E-2020 111 Filo s/n. 77-0303:
special anniversary markings
F-4E-2020 111 Filo s/n. 77-0290
F-4E-2020 111 Filo s/n. 73-1047
Morning flights for the authorities:
F-4E-2020 111 Filo s/n. 77-0303:
special anniversary markings
F-4E-2020 111 Filo s/n. 73-1046
F-4E-2020 111 Filo s/n. 73-1048
F-4E-2020 111 Filo s/n. 73-1052
F-4E-2020 111 Filo s/n. 77-0278
Afternoon flights:
F-4E-2020 111 Filo s/n. 77-0303:
special anniversary markings
F-4E-2020 111 Filo s/n. 73-1046
F-4E-2020 111 Filo s/n. 73-1048
F-4E-2020 111 Filo s/n. 73-1052
Elephant Walk:
F-4E-2020 111 Filo s/n. 77-0303:
special anniversary markings
F-4E-2020 111 Filo s/n. 73-1046
F-4E-2020 111 Filo s/n. 73-1048
F-4E-2020 111 Filo s/n. 73-1052
F-4E-2020 111 Filo s/n. 77-0278
F-4E-2020 111 Filo s/n. 73-1053
special tail, 111 Filo 100th anniversary
F-4E-2020 401 Filo s/n. 73-1039
F-4E-2020 401 Filo s/n. 77-0300
F-4E-2020 111 Filo s/n. 77-0279
unmarked
F-4E-2020 111 Filo s/n. 73-1049
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A couple of F-4E-2020s performed 12 low-level
passes within a valley, including knife-edge
turns and low passes over the lake’s waters,
giving photographers the opportunity to capture
striking shots

an impressive elephant walk, taxiing down
the runway in formation to symbolize the
unit’s cohesion and operational prowess.
Despite the inclement weather, the

event delivered the expected emotional
and symbolic impact, leaving a lasting
impression on all attendees.

The Future of the Phantom in
Turkey

The F-4E-2020 Terminators were initially
slated for retirement by 2020, however,
their service has been extended to
approximately 2030. This extension stems

from delays in the development of the
domestically produced next-generation
fighter, the TF-X Kaan, which is intended
to replace the Phantom, as well as Turkey’s
exclusion from the F-35 Joint Strike Fighter
program following its acquisition of
Russian-made S-400 air defense systems.
To bridge the operational gap, Turkey
is considering procuring 40 new F-16
Block 70 fighters from Lockheed Martin,
coupled with upgrading 79 existing
aircraft to the F-16V configuration.
While these plans have received
support from President Biden, final

Below: On static
display, five F-4E-
2020 Terminators
were presented,

two o
equip

which were
ped to highlight

the extensive range of

extern

al payloads and

armaments available,

includ

ing AGM-65G

Maverick missiles,
AGM-142 Popeye

missi

es, and SOM

ALCMs






index-75_1.jpg
operations, showcased the Phantom’s
reliability and adaptability to complex
scenarios, simultaneously bolstering
regional security.

The F-4E Phantom Il remains a critical

asset for the Turkish Air Force, affirming its

longevity and strategic importance even

in an era of advancing technology and the

introduction of more modern platforms.

Celebrating the 30th
Anniversary

The event at Eskisehir offered a
memorable celebration over two

main days. Saturday’s activities were
dedicated to low-altitude flights,
specifically arranged for photographers
and journalists, presenting a unique and
unprecedented opportunity within the
Turkish Air Force. The event took place at
the Turkish Mach Loop, a series of valleys
providing ideal conditions for capturing
stunning aerial photography.

Below: The steep
climb at a high angle
of attack, executed
at high subsonic
speed in the valley’s
humid conditions on
Saturday morning,
generated the typical
condensation clouds
along the leading
edges of the wings
of this F-4E-2020
Terminator

Y [N -

»

The mountainous terrain of the
Anatolian plateau proved to be a perfect
backdrop for low-level flight training,
with the chosen location showcasing
its potential. Flights were concentrated
near a small promontory overlooking the
reservoir created by the Gokgekaya Dam,
approximately 60km northeast of Eskisehir
along the Sakarya River.

The surrounding mountains framed a
series of spectacular flybys performed
by two F-4E Phantom Il aircraft from
the 111th Squadron ‘Panther’ One of
the aircraft (serial number 77-0303) was
adorned with a special commemorative
livery in striking black and red, featuring
the Turkish flag on its upper surfaces,
the iconic Spook Phantom mascot on its
belly, and the squadron’s Panther emblem

3

on the left side of its tail fin. The right
side prominently displayed the visage of
Mustafa Kemal Atatiirk, accompanied by
his famous quote, “Istikbal gklerdedir”
(“The future is in the skies”).

The aircraft executed 12 dynamic
passes each within the river valley,
performing maneuvers that highlighted
not only the impressive power and
agility of the Phantoms but also the
exceptional skill of their crews. This
was particularly noteworthy given that
the selected stretch of the valley was
not traditionally used for low-altitude
training. The proximity of the aircraft
to photographers and spectators,
including members of the press, aviation
enthusiasts, and local onlookers, made
the event truly one of a kind.
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Joe Copalman looks aback at the remarkahle career of Mark Metzger who has finally hung up his
flying helmet after 50 years in attack helicopters

or pilots who have built
their entire adult life around
being a professional aviator,
the decision on when to
stop flying is never an easy
one. Aging brings with it
challenges to physical health and
mental cognition that do not improve
as one gets older, no matter how
persistent a passion for aviation. On
June 22, 2024, CW4 Mark Metzger,
US Army (Ret'd) made his final flight
on his terms, finishing his career as
a professional aviator the same way
he started it — at the controls of a Bell
AH-1 Cobra.

February 2025 // www.Key.Aero

Starting young
When Metzger was growing up in
California’s Antelope Valley, his father
repaired electro-mechanical calculators,
with Edwards Air Force Base and Naval
Weapons Test Center China Lake being
his biggest customers. As Metzger recalls:
“As a little kid, when something cool was
going on, he would drag me out of school,
and I'd go over with him, so | got to watch
the X-15 do their flights. | got to watch the
M2 lifting bodies, that whole ‘60s series of
X-planes. The XB-70. Growing up around it,
I had a passion for it."

Drafted into the Army as a scout with
the 82nd Airborne Division as the United

States drew down its forces in Vietnam,
Metzger decided to pursue a career in
Army aviation during a series of parachute
jumps from a helicopter. As he recalls:“|
was on my third or fourth jump, and it was
hot and | was sweating, and | thought ‘I'm
not sure this is my definition of fun’ | was
in the back of the Huey, sitting down and
getting hooked up, and | turned around
and looked up front, and there were two
warrant officers that were sitting there
drinking ice-cold Cokes and smoking
cigarettes and looking at me like | was
from a different planet. That's when |
thought ‘'You know, maybe | should look
into this flight school thing”

Above: Since 2015,
Metzger served as
the chief Cobra pilot
for the Army Aviation
Heritage Foundation’s
Southwest Chapter
All images Joe
Copalman unless
stated
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Above: On the
morning of the
celebration Sunday,
our F-4E-2020s
executed spirited
takeoffs before
performing several
paired flybys in front
of the attending
authorities. A similar
program was repeated
in the afternoon

Above right:

e F-4E-2020,
77-0278, is seen
here decelerating
with its large drag
chute deployed after
performing a series
of paired passes
for the officials

and photographers
attending the event

Below: A formation
of no fewer than
ten F-4E-2020s
from the 111 Filo
and 401 Test Filosu
paraded along the
runway at Eskisehir
in an elephant
walk, a spectacular
demonstration of the
Phantom Il fleet’s
operational readiness

agreements have yet to be concluded.
Meanwhile, Germany, following initial
hesitation, has given a green light
to explore the sale of 40 Eurofighter
Typhoons.

The Eskisehir event celebrated not
merely an aircraft but an entire era
of innovation and dedication in air
defense. With South Korea recently
retiring its Phantoms, Turkey remains
one of the last operators of this iconic
aircraft, alongside Greece and Iran.
Although the Phantom’s operational
future is limited, its profound impact
on both Turkish and global aviation
history endures. As demonstrated by the
heartfelt celebrations and enthusiastic
participation of the public and aviation
enthusiasts, the Phantom’s legacy
will continue to inspire generations
of aviators, embodying a timeless
connection between technology,
operations, and the passion for flight. CAJ

An F-4E-2020 taxies between the Eskisehirr ramps.
The 1st Main Jet Base (1'nci Ana Jet Us) was the first
air base to host F-4E Phantom Ils in 1974, and it will

likely be the last to see them fly until their retirement in
around 2030, after more than half a century of service

The F-4E-2020, 77-0300, belongs to the 401 Test Filosu
Rilya, the second unit based in Eskisehir to operate the
Phantom Il but lesser-known for its Test & Evaluation
role involving new systems and weapons. A pair of
F-4E-2020s are assigned to the group alongside several
F-16C/Ds
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component of Marine Corps aviation.
Platforms like the General Atomics MQ-9
Reaper and the Kratos XQ-58A Valkyrie
provide the Corps with additional
ISR (intelligence, surveillance, and
reconnaissance) capabilities, electronic
warfare options, and precision strike
capabilities, especially in the vast expanse
of the Indo-Pacific.

In 2024, the MQ-9 Reaper proved
itself as a versatile asset in exercises
like Marine Rotational Force-Darwin in
Australia. The Reaper’s long endurance
and modular payloads enable it to
offer constant ISR coverage across
broad areas, giving commanders a
picture of the battlespace. Additionally,
the MQ-9 can carry precision-guided
munitions, offering a strike capability
that complements manned platforms,
enhancing the Marine Corps’ ability to
engage targets quickly and effectively.

The experimental XQ-58A Valkyrie,
deployed during exercises such as
Emerald Flag 2024 in and around Eglin Air
Force Base, Florida, represents the future
of manned-unmanned teaming. In this
exercise, Valkyries operated alongside
F-35Bs, linked via tactical data systems,
enabling real-time data sharing to extend
the F-35B’s sensor and strike range. This
integration of manned and unmanned
systems allows the Corps to project force
into contested areas without endangering
manned assets, laying the groundwork
for future combat scenarios where swarm
tactics and autonomous drones will play
pivotal roles.

Focus on the Indo-Pacific
theater

The Marine Corps'strategic pivot to the
Indo-Pacific has been one of the primary
drivers behind the transformation of

its aviation branch. The region presents
unique operational challenges, with

vast distances, maritime domains, and
increasingly sophisticated adversaries
requiring a flexible, distributed approach
to air operations.

Top Right: VMFA-211,
known as the ‘Wake
Island Avengers’

and the ‘Bastion
Defenders’, used to
operate the AV-8B Il
Harrier. It conducted
its last AV-8B Harrier
flight on May 6,

2016 and received
its first two F-35B
Lightning lls three
days later. On June 30
that year, VMA-211
was redesignated as
VMFA-211, becoming
the second fleet
squadron in
the Marine
Corps to operate the
F-35B Lightning Il as
its primary aircraft
Theo van Viiet

Middle Right: The
mission of Marine
Fighter Attack
Training Squadron
502 (VMFAT-502) is
to conduct effective
training and
operations for the
F-35B Lightning Il
and is currently based
at MCAS Miramar
Theo van Viet

Right: VMFT 401
used to be the sole
adversary squadron
in the United States
Marine Corps
inventory. With the
addition of VMFT-402,
capacity has been
expanded and more
equally divided over
the East and West
Coasts Theo van Vliet

A cornerstone of the Corps’Indo-
Pacific strategy is distributed operations
- a concept that involves dispersing
forces across a broad area, complicating
adversary targeting efforts and
improving force resilience. Exercises
such as Talisman Sabre and Northern
Edge in 2024 have underscored the
importance of this approach. During
these exercises, Marine aviation assets,
including F-35Bs and MQ-9 Reapers,
operated effectively from austere and
dispersed locations, to support ground
forces and secure strategic points
across vast distances, enhancing both
deterrence and combat readiness.

Joint exercises

In 2024, the US Marine Corps
participated in several critical exercises
designed to enhance combat readiness,

improve interoperability with allies,

and prepare for a range of strategic
challenges. These exercises were focused
primarily on the Indo-Pacific and Europe,
highlighting the Corps’flexibility and

the importance of its forward-deployed
forces.

One of the key exercises was Cobra Gold
2024, an annual event held in Thailand
that involved large-scale amphibious
operations. Marines collaborated with
the Royal Thai and Republic of Korea
forces, engaging in joint landings, live-fire
drills, and urban combat training. The
exercise emphasized the ability to rapidly
deploy and respond to regional threats,
showcasing the Marines'adaptability
to diverse operational environments in
Southeast Asia.

Iron Fist 24 in Japan was another
significant exercise, bringing US Marines
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The ambitious Navy Aviation Vision
defines a Naval Aviation Force that is
globally represented by a clear roadmap,
currently being developed to align with
and support this overarching strategy.

Greyhound to Osprey

Several modernization programs
continued throughout 2024. The Airborne
Command & Control and Logistics

Wing (COMACCLOG) continued the
replacement of the Grumman C-2A
Greyhound with the Boeing CMV-22B
Osprey for the carrier on board delivery
(COD) service.

One of the two COD squadrons, Fleet
Logistics Support Squadron (VRC)-30
‘Providers’ flew the C-2A Greyhound’s
final sortie on September 20, 2023,
and the squadron was deactivated
on December 8, 2023. This led the
Boeing CMV-22B Ospreys assigned to

Fleet Logistics Multi-Mission Squadron
(VRM)-30 ‘Titans' to adopt the COD role
from January 2024, while VRM-50'Sun
Hawks'is the fleet replacement squadron
assigned with operational training tasks.

The first CMV-22s were delivered
to VRM-40‘Mighty Bisons’on April
5,2024 with transition completed in
2025. However, the fleet was grounded
temporarily in 2024 for three months
after the loss of an Air Force CV-22B in
Japan on November 29, 2023. This saw
the entire V-22 fleet being grounded on
December 6, 2023.

The Navy CMV-22s have gradually
returned to flight through maintenance
checks followed by functional flight
checks performed by the most
experienced crews prior to being
returned to service. During the
grounding, the US Navy reverted back to
the C-2A Greyhound.

Super Hornet Block IlI

Boeing had originally scheduled to
close the F/A-18 Super Hornet and EA-
18G Growler production lines in 2025,
following the last deliveries. The Navy
initiated a service life modernization
(SLM) plan to extend the F/A-18E/F
Super Hornet'’s operational lifetime, thus
intending to mitigate any strike fighter
shortfall in the fleet.

The SLM is designed to increase the
service life of Block Il F/A-18E/F Super
Hornets, initially from 6,000 to 7,000
flight hours, but in 2023, a program was
inducted to extend it to 10,000 flight
hours. Meanwhile, Block Il aircraft are
being upgraded to Block Il configuration,
leading to the first F/A-18 Super Hornet
Block Il delivered back to the Navy in
2024.0n March 19, 2024, Boeing was
contracted to build 17 new Block Il Super
Hornets with deliveries to take place in
2026-2027.

Naval Aviation training
modernization

Naval Aviation Training Command
continued the development of a new
undergraduate jet trainer in 2024. While
the development of the T-7A was initially
under consideration to replace the Boeing
T-45C Goshawk, several alternatives are
now on the table. Boeing has presented
a version of its T-7A Red Hawk trainer,
originally developed for the US Air Force.
Lockheed Martin, in co-operation with
Korea Aerospace Industries (KAl), has

put forward the TF-50N, based on KAI's
T-50, which initially lost out to the T-7A.
Textron, together with Italy’s Leonardo,
has been pitching the M-346N, a naval
variant of the Leonardo M-346 jet trainer.
Sierra Nevada Corporation has previously
issued a rendering of a version of its
Hurjet Freedom jet trainer, developed

in partnership with Turkish Aerospace.

www.Key.Aero // February 2025 61

Bottom: The

T-45C is the main
undergraduate jet
training aircraft and
the search for a future
successor has been
started
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Top Left: The final
sundown of the
C-2A Greyhound is
approaching with
VRC-40 ‘Rawhides’
remaining the sole
squadron operating
the aircraft. After 50
years of operational
service, the Greyhound
is being replaced by
the CMV-22B Osprey
in 2025

Top Right: The first
CMV-22B for VRM-40
‘Mighty Bison’ was
presented during a
ceremony in 2023.
For this purpose, one
aircraft was already
fully painted in VRM-
40 markings

Middle: VRM-30
‘Titans’ has fully
adopted the carrier
on board delivery
service from VRC-30
‘Providers’. Due to
technical inspections,
the squadron

was grounded for
approximately three
months in 2024,

but has regained
operational status

Below: USS Carl
Vinson (CVN-70)
recently began its
deployment to the
Pacific with Carrier
Air Wing 2 (CVW-2)
embarked. VFA-192
‘Golden Dragons’ is
one of the F/A-18E
squadrons assigned
to CVWW-2

of the 31st Marine Expeditionary Unit
(MEU) together with the Japan Ground
Self-Defense Force (JGSDF) for integrated
amphibious operations. This exercise,
focused on security in the East China Sea,
allowed the Marines to refine their ability
to quickly respond to potential threats in
contested areas, including the strategic
waters around Okinawa.

In Europe, the Nordic Response 2024
exercise demonstrated the Marine
Corps’ability to operate in cold-weather
environments. US Marines from the
Il Marine Expeditionary Force (MEF)
deployed to Norway, where they
participated in joint operations with
NATO allies. By simulating rapid-response
operations in the Arctic, the Corps is
prepared for operations in extreme
conditions while strengthening NATO's
defense posture against the likes of the
Russian military.

Lastly, Freedom Shield 24 in South
Korea evaluated the combined defense
capabilities of US and South Korean
forces. The exercise included joint live-
fire drills and command-and-control
operations and served as a critical
training ground for addressing potential
threats in the Korean peninsula.

Gaining ]
adversary capacity

The United States Marine Corps
Aviation had only one adversary
squadron, Marine Fighter Training
Squadron (VMFT)-401 ‘Snipers,

({1} February 2025 // www.Key.Aero

operating F-5N Tiger lIs based at
USMC Yuma. That changed in 2024,
when VMFT-402 was activated and
the first F-5Ns arrived at USMC
Beaufort in early June 2024. Having
a local adversary squadron allows
for more training opportunities, an
easier planning process and means
VMFT-402 personnel can be part of
in-person debriefs. The USMC has a
rapidly growing F-35 fleet particularly

on the East Coast now and Marine
Corps aviation has an insatiable need
for adversary support and training

to prepare for the next fight. Due to
available space to house and support
the squadron, the proximity to Marine
Fighter Attack Training Squadron
(VMFAT)-501, the USMC F-35B Fleet
Replacement Squadron and the closest
training ranges, MCAS Beaufort was
selected to be the home of VMFT-402.






index-63_1.jpg
USS Abraham Lincoln is now in the
Pacific, leaving the Middle East without
a carrier for just the second time in more
than a year. On November 18, USS Carl
Vinson (CVN-70) with CVW-2 embarked,
deployed from San Diego for a Pacific
deployment. This came as the Navy was
nearing the completion of transferring
the USS George Washington (CVN-73)
from the East Coast to its new homeport
in Yokosuka, Japan. Most squadrons of
CVW-5 flew off the carrier on November
17 to their home bases in Japan, after
the Carrier Air Wing was temporarily
deployed in the United States.

The Nimitz-class aircraft carrier
USS Harry S Truman (CVN-75) with
CVW-1 embarked, departed Naval
Station Norfolk, Virginia, for a regularly
scheduled deployment on September
23, 2024, to the US 6th Fleet Area of
Operations, working together with their
NATO allies.

Advanced Hawkeyes

The Grumman E-2 Hawkeye initially
designed for airborne early warning
(AEW) and the defense of the carrier
battle groups, has evolved into a
versatile platform courtesy of the latest
E-2D Advanced Hawkeye that provides
airborne command and control (C2).
The Navy has invested significantly in

a technology roadmap to modernize
and sustain this aircraft, positioning

it as a critical node for joint C2. The
conversion from the E-2C and E-2C-
2000 aircraft continued throughout
2024.When Airborne Command and
Control Squadron VAW-123 ‘Screwtops’
returned from deployment it was the
last East Coast-based squadron to begin
the conversion. With deliveries of E-2D
aircraft already in full swing, the air-air
refueling probe was introduced for the
Hawkeye fleet allowing the aircraft to
remain on station for an extended time.

On the West Coast, most squadrons have
completed their transition to the E-2D
Hawkeye. Just Airborne Command and
Control Squadron VAW-116Sun Kings’
remains equipped with the E-2C-2000, but
will begin conversion in 2025.

Growler upgrades

The EA-18G Growler Block Il is currently
in development, but will come equipped
with Advanced Cockpit System (ACS), as
well as other internal improvements in
common with the F/A-18E/F Block lIl. The
enhancements to the Airborne Electronic
Attack Suite will enable the EA-18G to
outpace current threats and maintain the
lead throughout its planned lifecycle.

The Navy has been developing a next-
generation jammer pod and this has been
released for operational deployment to
the fleet squadrons. The Next-Generation
Jammer Mid-Band (NGJ-MB) is specifically
designed for the EA-18G Growler, and
tested at Naval Air Station Patuxent River,
Maryland. The NGJ-MB forward pod
is located under the right wing of the
aircraft, and is a jamming technology that
provides enhanced airborne electronic
attack capabilities to the EA-18G Growler
platform. It replaces the existing jamming
pod that has been in operational use since
the Grumman EA-6B Prowler period.
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Top Right: Paint
applied to F-35C
Lightning Il

aircraft has been
suffering under sea
conditions; early
models showed some
signs of corrosion.
This was resolved
after analyzing the
causes following

the first operational
deployment of the
F-35C at sea Bertvan
Leeuwen

Middle: The United
States Navy also
operates expeditionary
EA-18G Growler
squadrons not
assigned to a carrier
airwing. These
squadrons have modex
NL-5xx assigned.
VAQ-134 ‘Garudas’
based at NAS Whidbey
Island is one of

these expeditionary
squadrons

Left: VAW-120
‘Greyhawks’ is the
Fleet Replacement
Squadron responsible
for training crews on
the E-2 Hawkeye. The
East Coast squadron
is responsible for the
conversion training to
the E-2D Advanced
Hawkeye

Bert Wiggerts
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Top: VFA-147
‘Argonauts’

also fulfilled the
operational training
task during 2024.
For this purpose,
the NJ modex was
applied to the
aircraft

Top Right: VAW-
123 ‘Screwtops’
assigned to Carrier
Air Wing 3 ‘Battle
Axe’ started
conversion to the
E-2D Advanced
Hawkeye after

its 2023-2024
deployment. The
squadron aims

to complete the
transition in 2025

Bottom: An F/A-18E
Super Hornet
assigned to VFA-83
‘Rampagers’
embarked on

. USS Dwight D
'\ Eisenhower. The

Hornet was fitted
with a range of
armaments to offer

as much flexibility |

as possible for its
mission

Industries, with a model seen in the same
colors the Navy’s T-45 wears. No final
decision for a next-generation jet trainer
was made in 2024.

Elsewhere, the King Air T-54A will
replace the aging Beechcraft T-44C
Pegasus aircraft, a derivative of the King
Air 90 turboprop that has been in service
since 1977. Initial deliveries of the T-54A
commenced in April 2024, starting the
phased retirement of the Beechcraft King
Air T-44C fleet.

Strike Fighter Wing
developments

The Commander Strike Fighter Wing
Pacific (COMSTRKFIGHTWINGPAC)
continued the delivery of F-35C
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Lightnings to new squadrons, with
personnel completing their fleet
replacement conversion training with
Strike Fighter Squadron (VFA)-125
‘Rough Riders’stationed at NAS Lemoore,
California. In 2024, VFA-86 'Sidewinders’
completed their conversion to the

F-35C Lightning Il and VFA-115 ‘Eagles’
moved from MCAS Iwakuni, Japan, to
NAS Lemoore in California to start their
conversion to the F-35C Lightning II.
VFA-147 ‘Argonauts’ has been assigned to
Carrier Air Wing (CVW)-5 with its aircraft
receiving the 'NF’ modex and recently
relocated to MCAS Iwakuni. Earlier in

the year, VFA-147 F-35Cs were briefly
assigned to CVW-7 when they wore the
‘AG'tail code.

Carrier Air Wing deployments
In 2024, four carriers went to sea to
conduct deployments. Carrier Air Wing

3 (CVW-3) embarked on USS Dwight

D Eisenhower (CVN-69) to conduct
operations in the Red Sea, in a bid to de-
escalate the situation in the Middle East.

During this nine-month deployment,
with only one port call, the Boeing
EA-18G Growlers of Electronic Attack
Squadron (VAQ)-130 Zappers'achieved
their first air-air victories, shooting down
ballistic missiles and unmanned aerial
vehicles.

Two West Coast-based carrier strike
groups (CSGs) operating in the Middle
East rather than the Pacific provide an
example of the Navy surging its forces to
meet current needs. Generally, the Navy
has maintained a presence in the eastern
Mediterranean with East Coast carriers
since December 2021, ahead of Russia’s
invasion of Ukraine in early 2022. When
Hamas attacked Israel on October 7, 2023,
and the Houthis began their attacks on
Red Sea shipping a month later, the Navy
shifted its ships around to provide support
to Israel and commercial shipping.

USS Theodore Roosevelt (CVN-71)
initially deployed to the Pacific region on
January 11,2024, but was then directed
to relieve the USS Dwight D Eisenhower;
‘lke,’ as it is known, left the Middle East
in June and entered the Mediterranean,
as the USS Theodore Roosevelt with
CVW-11 embarked, made its way to
the CENTCOM area of operations in the
Middle East. The USS Abraham Lincoln
(CVN-72) CSG with CVW-9 on board,
arrived in there in August, joining the USS
Theodore Roosevelt before the latter left in
September, arriving back in San Diego on
October 16, 2024.
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F/A-XX. While the Air Force previously said
the two programs are interconnected and
is sharing its developments, the Navy has
now reported it will develop its aircraft
independently. The F/A-XX will replace
the F/A-18E/F Super Hornet and EA-18G
Growler and feature — as you might expect
- advanced sensors, extended range, and
stealth capabilities, while integrating with
unmanned platforms like collaborative
combat aircraft (CCA).

Budgetary challenges may pose a threat
just as the Air Force project, the Next-
Generation Air Defense fighter (NGAD),
has been affected — paused as a result
of severe budget overruns. With rising
geopolitical tensions, the development of
the F/A-XX is deemed critical to maintain
the future vision and mission of US Naval

Aviation.

To fulfil this, the developed airframe
is expected to be equipped with all
the latest stealth features, including
the networking adaptability displayed
by the F-35 platform. The big-name
manufacturers — Boeing, Lockheed Martin,
and Northrop Grumman - all announced
they were competing for the aircraft’s
design contract. Additionally, Pratt &
Whitney and GE Aerospace are both
believed to be competing to secure the
F/A-XX's engine contract.

The F/A-XX program is on track for
the next milestone referred to as the
Milestone B decision to proceed to
the engineering and manufacturing
development phase by the end of fiscal
year 2025. The Navy leadership appears to
be happy with the current performance
requirements it has put out for the next-
generation fighter.

Enter Stingray

After years of development,
the Boeing MQ-25
Stingray

will finally reach the fleet in
2025.The MQ-25 is an unmanned aerial
vehicle capable of operating from carriers
and is considered a force multiplier when

paired with the F/A-18E/F Super Hornet.
The primary mission is air-to-air refueling
to extend the operational range of all
strike fighter squadrons.

The MQ-25 fits into the vision of naval
aviation’s future, demonstrating the
potential advanced uncrewed systems will
play in the carrier air wing.

Additionally, the Stingray will
augment the unmanned inventory of
US Naval Aviation, that includes the
General Atomics MQ-9A Reaper and
Northrop Grumman MQ-4C Triton as
well as the Northrop Grumman MQ-8
Fire Scout, the unmanned autonomous
helicopter. Northrop Grumman is also
continuing development and testing
of its two Northtrop Grumman XB-47
unmanned aircraft.

Adding adversary capacity

There is a real need for more adversary

capacity by the Naval Aviation

leadership. With three operational

squadrons, adversary capacity has

had to be well managed. In the past

few years it has grown because of civil

contractors providing ‘Red Air’ capacity,

but alternatives are being looked at to
increase the adversary

- capacity within the Navy’s

own ranks. The Navy acquired

a number of ex-USAF F-16Cs

to be assigned to

NAV Y

Fighter Squadron
Composite VFC-13 and Naval Aviation
Warfighting Development Center
(NAWDC) that will see VFC-13'Saints’
transfer their Northrop F-5Ns to Fighter

Squadron Composite VFC-204 based at
Naval Air Station Joint Reserve Base (NAS
JRB) New Orleans, and would in turn
receive the F-16C. As the aircraft were
flown in directly from the Air Force, their
livery was not changed immediately

and they have flown for a while in Air
Force schemes. With the addition of the
ex-USAF F-16s, the ‘Red Air’ projection
during carrier air wing training at NAS
Fallon in Nevada is guaranteed, while the
capacity on the East Coast is sufficiently
replenished.

Keeping up
With the continuous improvement
process in full development, objectives for
the operational strike fighter wings in the
longer term is to operate more efficiently
and effectively.

The reduction of operational carrier air
wings made it clear there would be a
gap in available capacity, coming
at a time when thereis an
increase in global conflicts.
The introduction of /
the new Ford-class
carriers could A
supplement
available
capacity, -

but /

demands on the crews and
aircraft will not go away. Carriers and their
embarked carrier air wings will be asked

to extend their time at sea, leaving Naval
Aviation leadership to find a way to deploy
their capacity more flexibly. CAJ
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Top Left: The MH-60S
Knighthawk fulfills
the SAR tasks during
operations at sea — it
is the first aircraft to
take off prior to each
mission and the last
to return to deck once
all aircraft have been
recovered

Below: As of March
2024, US Navy fleet
squadrons have
taken delivery of

119 P-8A aircraft.
P-8A active duty and
reserve squadron
transition training is
complete for all 14
fleet squadrons and
one fleet replacement
squadron

~

853
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Top Left: The EA-18G
Growler is considered a
high-value asset able to
operate from the front.
The new jamming pods
will increase capability
to reduce risk for the
carrier air wing and
coalition aircraft

Top Right: Besides a
number of EP-3E Aries
IIs, VQ-1 also operates
P-3CBMUP+ and P-3
AIP+ aircraft. Seen here
landing on NAS Whidbey
Island is bureau number
161414 Bert Wiggerts

Middle: The MH-60R
Seahawks will begin to
reach the end of their
service lives in the late
2030s, following their
service life extensions

cvym
w13

Orion retirement
The Lockheed P-3C Orion is gradually
being withdrawn from use by the
operational fleet as its official final
retirement has been anticipated for
2025. In October 2024, the final Fleet
Air Reconnaissance Squadron VQ-1
was set to disband. It came after an
earlier directive that VQ-1 was to cease
operations by September 30, 2024, with
final deactivation initially scheduled for
March 31, 2025. But due to the increasing
conflicts on a global scale the decision to
decommission VQ-1 has been postponed
until further notice.

The Lockheed EP-3E Aries will be
phased out and gradually replaced
by the Northrop

" Grumman MQ-4CTriton.
@ This is a high-altitude long-

endurance unmanned aerial

vehicle that offers more modern

systems for intelligence collection,
surveillance, and reconnaissance
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operations. The P-8A Poseidon is the P-3
Orion’s successor.

The Navy delivered the first example to
Boeing on March 27, 2024, for upgrade
to the Increment 3 Block 2 standard.
This will include newer avionics systems,
and in addition to new airframe racks,
radomes, antennas, sensors, and
wiring, there will be a higher security
architecture, a wide band satellite
communication system, an ASW
signals intelligence capability, a track
management system, and additional
communications and acoustics systems
to enhance search, detection and
targeting capabilities.

This means the Boeing P-8A Poseidon
fleet will be fitted out with the full
anti-submarine warfare (ASW), anti-
surface warfare (ASuW), and intelligence,
surveillance and reconnaissance kits
outlined in the P-8A program evolutionary
acquisition strategy. The P-8A is the only
long-range full-spectrum ASW platform,
with a substantial armed ASuW and
networked ISR capability.

The first fleet aircraft modification was
expected to be completed in January
2025. However, it is unclear if that
ambition will be reached, due to a strike
at the Boeing factory, which has been

seriously affecting production plans.
The US Navy fleet

ol -

squadrons have taken delivery

of 119 P-8A aircraft and squadron
transition training is complete for
all 14 fleet squadrons and one fleet
replacement squadron.

Seahawk developments

The operational fleet of MH-60R Seahawk
and MH-60S Knighthawk helicopters will
begin to reach the end of their service
lives in the late 2030s following service
life extensions for both aircraft. The

US Navy developed the Vertical Lift -
Maritime Strike (FVL-MS) program in an
effort to replace the MH-60 Seahawk and
Knighthawk helicopters. The program has
been given the go-ahead to proceed to
the next stage, which is the development
of a Capabilities Development Document
(CDD) and a Concept of Operations
(CONOPs), a step towards producing a
requirement. The Navy is planning for a
materiel solution and an initial operational
capability in the early 2040s.

Next-generation fighter
More than a decade ago, the Navy
first outlined its intention to find a
replacement carrier-launched fighter jet
to replace the F/A-18E/F Super Hornet
and Growler airframes. The new jet was
originally intended to fly alongside the
F-35C Lightning Il and UCLASS unmanned
aircraft. Perhaps most significantly, the
F/A-XX will be designed to operate in anti-
access/area denial environments to more
effectively thwart China’s growing arsenal
of advanced weapons systems.

Equal to the Air Force, the Navy

has started development of a sixth-
generation fighter jet, referred to as the
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Above: F-16CM-50-
CF, 91-0353, is the
aircraft used by the
commander of 77th FS
currently deployed to
Kadena AFB USAF/1st
Lt. Jimmy Cummings
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» US PACIFIC AIR FORCES DEFENSE POSTURE

As tensions with China increase, the United States Pacific Air
Forces are preparing for possible conflict in the Taiwan Strait.
Bahak Taghvaee details the latest reinforcements to the US
Pacific Air Forces Defense Posture

hina's People’s Liberation
Army Navy (PLAN) increased
its activities in the Taiwan
Strait from mid-September
2024.They held exercise Joint
Sword —2024B, involving
the CNS Liaoning (CV-16) aircraft carrier
on October 14, followed by their first
dual-carrier exercise involving CNS
Liaoning (CV-16) and CNS Shandong
(CV-17) on October 31.These activities

- February 2025 // www.Key.Aero

were seen as preparations for a potential
Chinese invasion of Taiwan, prompting
the reinforcement of the USAF’s Defense
Posture on Okinawa island through the
deployment of 36 fighter jets to Kadena
e in Japan. Strategically located
about 620km northeast of Taiwan,
Kadena currently houses 50 fighter jets
from four different USAF squadrons
that will play a crucial role in defending
Taiwan in the event of a Chinese invasion.

Increased activity

Shandong conducted night-flight
operations in the South China Sea

and Western Pacific Ocean between
September 16 and 20. All flying elements
of the carrier, including its J-15 carrier-
based multirole fighters, were involved.
After the exercise, Shandong returned to
its home port in Sanya on Hainan Island.
At the same time, the other operational
aircraft carrier of the Liaoning conducted
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Aformation ofﬂth F@lﬁar d
are stopped on the'runvm aspartof a capabmtles ﬂemonsfrat
Base, Japan ‘on November 22, 2022 USAF/SemorA/rman Jessi Roth

THE LAST F-13C/DS OF THE 18TH WING

AT KADENA

In early 2022, the two fighter units of the

18th Wing, the 44th FS‘Vampires’and 67th FS
‘Fighting Cocks’based at Kadena, had a total

of 48 F-15Cs and three F-15Ds (dual-seater or
combat-trainer) on call. On December 1, 2022,
the retirement of the legacy Eagles from these
two squadrons began. The 44th FS was the first
to have its aircraft gradually withdrawn from
service in late 2022. Within 18 months, 25 F-15Cs
and one F-15D from the 44th FS were retired.

Between December 20, 2022, and September
4,2024, five of the F-15Cs were flown to
Davis-Monthan AFB in Arizona, where they
were divested by the USAF’s 309th Aerospace
Maintenance and Regeneration Group (AMARG).
The 67th FS at the same base absorbed four
F-15Cs, leaving 16 other aircraft to be delivered
to other units of the USAF and USANG.

The 433rd Weapons Squadron at Nellis Air
Force Base in Nevada absorbed the oldest F-15C,
aBlock 21 example (78-0483). The 114th FS of the
Oregon Air National Guard’s 173rd Fighter Wing
(FW) absorbed four F-15Cs and one F-15D. The
122nd FS of the Louisiana Air National Guard’s
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159th FW absorbed four F-15Cs. The 123rd FS of
the Oregon Air National Guard'’s 142nd FW took
one F-15C. The 131st FS of the Massachusetts Air
National Guard’s 104th FW integrated one F-15C.
And the 194th FS of the California Air National
Guard's 144th FW absorbed three F-15Cs.

Having accepted four F-15Cs from its sister
squadron in 2023 and 2024, the 67th FS divested
18 other aircraft, including an F-15D, between
April 2023 and September 2024. Out of these
aircraft, seven F-15Cs were withdrawn from
service and are now in the possession of the 309th
AMARG, while the 114th, 122nd, 123rd, 131st and
194th Fighter Squadrons have absorbed two,
three, one, one and four aircraft, respectively,
among which one is an F-15D (114th FS).

As of November, the 67th FS has 12 F-15Cs and
two F-15Ds still in service, which are planned
to be retired in 2025. As replacements, the
squadron will receive 12 F-15EX Eagle Il multirole
fighter jets by mid-2026, following a Pentagon
plan to equip the 18th Wing with 36 of these
aircraft. By the end of 2029, each of the 44th and
67th FS will have 18 Eagle Ils.

The last remaining F-15C/Ds of the 67th FS
were all modernised between 2010 and 2014.
Not only were their AN/APG-63(V)3 AESA radar
systems upgraded, but also their avionics,
such as digital instrumentation. Despite these
upgrades, they are still dedicated to air defense
missions using AIM-9X Block Il Sidewinder
infrared-guided short-range air-to-air missiles
(IRSRAAMs) and AIM-120D advanced medium-
range air-to-air missiles (AMRAAM).

From November, the 67th FS at Okinawa with
12 fully mission-capable F-15Cs performing
quick reaction alert (QRA) duties as a part of
its air defense mission within the structure
of the 18th Wing. Equipped with advanced
Raytheon AN/APG-82(V)1 AESA radar and
BAE Systems AN/ALQ-250 Eagle passive active
warning survivability system (EPAWSS), and
also capable of carrying almost twice as many
weapons thanks to additional hard points under
the wings, the F-15EX Eagle IIs will enable the
USAF’s 44th and 67th FS to undertake air-to-
ground missions in addition to air-defense
operations in the future.
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ITS SHOWTIME! MCAS MIRAMAR AIRSHOW

FIGHTERTOWN

illed this year as ‘America’s

Airshow’, MCAS Miramar

honoured the role of

the modern US Marine

Corps through three key

themes. Who We Are
(highlighting the valour, resilience
and professionalism of the Marines),
Where We Are Going (focusing on
how the Corps is modernizing its
equipment and tactics) and How We
Fight (displaying the capabilities of
the 1st Marines Expeditionary Force to
project power ashore and execute joint

operations with unparalleled precision).

As with most US public events, this
three-day airshow was formally opened
by a ceremony involving speeches and
the national anthem. Each day, these
were accompanied by the 3rd Marine
Aircraft Wing band and the Mounted
Colour Guard of the US Marine Corps.
Joining the 10,000-strong 3rd Air Wing
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Held annually at the end of September, the MCAS Miramar Airshow
is the largest Department of Defence-organised event within the
writes home from the San Diego hase.

Us.

in hosting this airshow was your typical
flying circus of participants, including
Vicky Benzing in her purple P-51 Mustang
Plum Crazy, the Red Bull Air Force and the
Shooting Stars Demo Team.

The static display at MCAS Miramar is
large by US standards, but nowhere near
the scale of some European shows. There
were some gems to be found among the
crowds, including what was anticipated
to be the final appearance by an EP-3E
Aries I, an MQ-9 Predator, four F-15C
Eagles from Fresno and a pair of Super
Hornets from VFA-102 and VFA-115 all
the way from MCAS Iwakuni in Japan. As
always, many of the regional USMC units
were on display and selling their wares on
Squadron Row. Considering the Where
We Are Going theme, it was disappointing
that the advertised appearance by the
new CH-53K King Stallion from MCAS
Yuma didn't take place and that the static
debut of the Kratos XQ-58A Valkyrie loyal

wingman drone was hidden away in the
STEM exhibition.

The flying display is not without its
challenges for the photographer thanks
to a crowd line looking into the sun for
most of the day. The show this year was
well attended by the US military with
the USAF sending the F-22A Raptor
demo team, the Heritage Flight, a U-2
flypast and the KC-135 demo team
performing for the crowd. In a welcome
surprise, the Heritage Flight was
expected to be a P-38 Lightning, but
this was changed at the last moment
for the world’s only flying Allison-
powered P-51A Mustang. As ever, the
Raptor performed its uniquely agile
display to the amazement of the crowd.
In recent years this has been improved
with flares in the display perfectly
highlighting the extreme changes in
direction as launched flares rapidly
overtook the aircraft. Thanks to the
low overcast cloud, the U-2 flypast on
the Friday was comical as it took place
above them, completely out of sight!

In addition to the home team
demonstrations by VMFAT-511 in the

An
F/A-18C Hornet
from Marine
Fighter Attack
Squadron 232
‘Red Devils’
squeezes moisture
out of the air
during its topside
pass Allimages
Andrew Evans

As precise
as ever, the US
Navy's Blue Angels
closed the show
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And the winner is. .. Dylan Jones, who captured
this 351st Air Refuelling Squadron KC-135T, 60-0355

(Black Jack) in the Mach loop on August 20, 2024.
Behind the airframe is the Graig Wen waterfall.
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» IT'S SHOWTIME! STUART AIR SHOW

SUNSETS AT STUART

The annual North American air show circuit normally closes out with a final airshow at

Witham Field, Stuart, Florida. The November show closed out several demo team pilots

and was selected for the finale of the A-10C Thunderbolt || Demonstration Team. Kevin
Burkholder was in the Sunshine State to soak up the sun and the atmosphere '

tuart always boasts a handful

of fast jets and this time

the F/A-18F East Coast

Rhino Demo Team was the

top-billed fast jet until late

summer, when the decision
was made to not end the A-10C’s season
at Oklahoma in October, rather to allow
them to close out the final show. Once
firmed up by Air Combat Command,
additional flying was announced by the

F-22A Raptor Demo Team, as well as the
F-16C Viper Demo. That decision was
to help ensure a proper sendoff for the
A-10C team.

Stuart also procured the Altus C-17A
and KC-135 Refueling Demo Teams to
make slow jet appearances on Saturday
and Sunday, November 9 and 10. This is
a three-day event, with a Friday evening
twilight show that is followed by a
fireworks and drone show. This year it

f
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saw some afterburner action from the
USAF F-22A and the USN F/A-18F, along
with multiple civilian acts and a massive
fireworks show that included life-sized
drone representations of the F-22A and
A-10C. Though well attended, there were
smaller numbers than many of the other
air shows during the season.

Through the weekend, displays
were in the form of a TBM Avenger, a
static non-demo team A-10C, a USAF
E-9A, a recently painted Florida Army
National Guard UH-60, a Mission Flight
International DC-3, as well as several UH-
1s from the Vietnam era.

The Saturday show saw a full day of
flying, with the flight lineup alternating
between fast jets and civilian acts.
Following the A-10’s Saturday demo,

a heritage flight took place with the
F-16C, F-22A, A-10C and the P-51. At the
conclusion of that heritage flight, F-22A
Demo pilot Capt Sam‘RaZZ’ Larson and
F-16C Demo pilot, Capt Taylor ‘FEMA’
Heister, took to the airspace for some
complete tearing up of the Stuart skies.
There was plenty of ‘fluff’ to be had from
both flights until they eventually knocked
it off and returned to Patrick AFB, near
Vero Beach, where the aircraft were
based, while the remainder of the aircraft
were staged right at Stuart.

Above: The finale
of the A-10 Demo
Team had a
scripted sunset
finale on Sunday
afternoon All
images Kevin
Burkholder

Left: The evening
show on Friday
allowed for some
dramatic light as
seen here with

the F/A-18 East
Coast Rhino Demo
Team’s afterburner
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F-35B Lightning Il and VMM-364 in the
MV-22B Osprey, the jewel in the crown
of any Miramar Airshow is the Marine
Air-Ground Task Force (MAGTF) tactical
demonstration. This year’s MAGTF
demo involved a pair of F-35Cs from
VMFA-311, a pair each of F/A-18C/D
Hornets from VMFA-232 and VMFA-
323 together with four AH-1Z Vipers,
two UH-1Y Venoms, a trio of MV-22B
Ospreys, two CH-53E Super Stallions
from various units, plus a KC-130J from
VMGR-352. As tactical demonstrations
go, this year’s was certainly one of the
best in recent memory, with plenty

of action. If any improvement were
needed, it would be the relocation of
the unnecessarily large commentary
tent currently located forward of the
crowd, which obscured the views of the
pyrotechnics and runways for many in
the most expensive seating areas.

As is tradition, the show ended each
day with a full demonstration by the US
Navy’s Blue Angels. Displaying both their
ex-RAF C-130J Fat Albert and their six
F/A-18E/F Super Hornets in some of the
best light of the day — no one could be
anything but amazed at how close these
pilots fly these large combat aircraft. It
is certainly a unique demonstration of
professionalism and skill.

Above: The USMC,
alongside the Royal
Air Force, mounts

a demonstration
team for its F-35B
and has had a
relatively active
season in 2024

Middle right:
Performing the
heavy lift capability
demonstration, a
pair of CH-53Es are
shepherded into
the battlespace by
their colleagues in
the AH-1Z

Right: One of the
oldest flying P-51
variants, a P-51A
in tandem with
the USAF F-22A,
representing the
vast increase

in capability in
military aviation
through the 20th
Century

Entrance to Miramar, as with most DoD
airshows, is free, but dedicated seating
had varying price tags according to
priority, ranging from $9 for a grandstand
seat and $263 for an enclosure (with
food and drink included). With free

on-base parking and food and water in
plentiful supply, Miramar covers the usual
amenities you'd expect at an airshow of
this calibre.

Next year's MCAS Miramar Airshow will
be held from September 26-28, 2025
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Boeing B-52 Stratofortress

n early August 2023 the US Air

Force revealed it was investigating

mounting the RTX AN/ALQ-249

Next Generation Jammer (NGJ)

on the upgraded B-52J to allow

it to act as a long-range stand-off
jammer. At some point in 2024 it was
planned that a B-52H equipped with
NGJ would participate in an exercise to
test interoperability and capabilities,
although no reports of the test had been
announced by the end of the year.

Although the combination would only

be able to jam pre-determined emitters —
lacking the other equipment required to
identify and jam new targets as they were
detected - it was noted that the bomber’s
range makes it ideally suited to the pivot
to operations across the Pacific. While
it remains to be seen how - or even if -
these plans progress, it is at least the third
time the Stratofortress has been proposed
as ajammer.

The long service record of the
Stratofortress means that many roles have
been contemplated for the aircraft over
the years, but recent’ proposals to use it as
an electronic warfare platform date from
Operation Allied Force, the air campaign
over Kosovo between March 10 and June
10, 1999. Since the retirement of its own
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General Dynamics/Grumman EF-111A
Ravens in May 1998, the USAF had to rely
on the expeditionary units of US Navy and
Marine Corps Northrop Grumman EA-6B
Prowlers to provide tactical jamming of
enemy air defenses. Both naval services
provided four, four aircraft squadrons of
the Prowler for expeditionary operations,
in addition to their own units, but there
was never enough of the aircraft to go
around. During the Kosovo campaign
its head, the NATO Supreme Allied
Commander Europe, US Army General
Wesley K Clark, put out an urgent
requirement for additional jamming
assets.

This resulted in a Common Mission
Needs Statement that was issued to
the B-52 Systems Program Office (SPO)
at Tinker AFB, Oklahoma, to mate the
Prowler’s ITT AN/ALQ-99 jamming pods
on the bomber. While work progressed to
the point of modifying a B-52H with the
wiring required for the pods, they were
not fitted; the pods were also in short
supply and the Navy had none to spare.

By 2000 the US Department of Defense
was running an Analysis of Alternatives
(AoA) to find a partial or full replacement
for the Prowler from around 2012.The
in-service date was important, as it was

when the Navy expected to relinquish its
commitment for expeditionary jamming.
The two-year, $16m AoA was led by
the Navy, but encompassed the work
undertaken on the B-52H. The B-52 SPO
contributed a potential future electronic
combat roadmap for the bomber to the
study, while Boeing investigated the
feasibility of modifying the aircraft for
the stand-off jamming role. Although US
Navy interest focused on the McDonnell
Douglas F/A-18 C2W concept, based
on the F/A-18F Super Hornet, the US
Air Force looked at a jammer version of
the Rockwell B-1B Lancer as well as the
‘EB-52" It was felt that the B-52’s older,
non-integrated avionics, large internal
volume and high power reserves, would
make it easier and cheaper to adapt to
the jammer role than the supersonic
bomber, while the pods could be hung
under the wings in place of the external
fuel tanks. The ‘EB-52" would also be able
to loiter on station for up to 12 hours.
By the end of 2002 the USAF favored
a multi-platform solution. Along with
an electronic attack capable unmanned
combat air vehicle and a jammer variant
of the expendable Raytheon ADM-160
Miniature Air-Launched Decoy (MALD),
the ‘EB-52' would provide stand-off,
stand-in (leading strike packages over
hostile territory) and stand-on (long

Above: The
Boeing B-52
NIEIESS
long-range,
endurance and
ability to carry

a huge payload
made the aircraft
attractive as a
stand-off jammer.
Several projects to
adapt the bomber
for electronic
warfare have
come and gone
over the years.

US Air Force
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Top Left: The
Martin County
Sheriff conducted
a DEA demo and
upon completion,
showcased the
officers flying the
US flag

Top Right: On his
final weekend of
performances as
the F-22 Demo
Team pilot, Major

Sam ‘RaZZ' Larson

shows off the
thrust vectoring of
the plane

Middle: The
highlight of the
Friday night show
featured drones
and fireworks
paying tribute to
the A-10!

Below: Florida
sunsets enhanced
the evening show
and the F/A-18F
of the East Coast
Rhino Demo Team
is silhouetted by
the brilliant colors

Closing out the Saturday show, the air
show community paid tribute to the final
Rhino demo flight for Lt Jake‘Dancing
Bear’Brouker and Lt Marty ‘Grouse’Wilson,
with a water cannon tribute on their
recovery.

Notable acts on Saturday also included
a Vietnam-era reenactment using a UH-1
and a Loach to show how they could
provide recon and cover while extracting
troops. The Martin County Sherriff’s office
also provided a drug taskforce demo in
conjunction with the Drug Enforcement
Administration (DEA).

On Sunday, emotions were high as the
end was near for the A-10C Demo Team
and for RaZZ's tenure as the commander
and pilot of the F-22A Demo team.

The day proceeded mostly the same as
Saturday, however, it was determined that
the A-10 Cwould fly two shows on Sunday,
the final being at the close of the day. Like
the day before, the F-16C and F-22A were
cleared in after the heritage flight and

completely tore up the sky on multiple
high-speed passes and maneuvers before
flying back to Vero. The pilots were driven
back to Stuart for the end of the show.

The Navy Legacy and USAF heritage
flights appeared on both days and finally
on Sunday afternoon, the A-10C demo jet
was moved to just in front of the crowd
so they could observe the final ever

pre-flight ceremony and boarding by

Demo Pilot, Maj Lindsay ‘'MAD’ Johnson.
With this being a one-off for Stuart, the
crowd on Sunday was much larger than

normal years, as many friends, family

and military officials had come to see the
A-10C Demo Team off. During her final
performance, many choked-up radio calls
and show descriptions were heard, with a
huge gathering to watch the team’s final
recovery.

Upon return to the show center, the
A-10C was given its water cannon salute
and a ground celebration to celebrate all
of the pilots having their final demo flights,
but mostly for the A-10C Demo’s finale.

The show anticipated only 10,000
visitors each day and traffic and entry to
the site was smooth and orderly, with few
complaints about the traffic or the number
of people at the show. Unfortunately, with
the venue facing the sun all day long, it
can be difficult to see many of the acts
and even more difficult to photograph
many - not to mention the need for
constant sunscreen application. While the
show requires a nominal entrance fee, the
acts and comradery make it worth every
penny to see the end of each year’s North
American show circuit.
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For just over
15 years from the
early 1980s the US
Air Force operated
a fleet of EF-111A
Ravens in the
electronic warfare
role, equipped with
the AN/ALQ-99E,
most of which was
accommodated
in the weapons
bay, with the
transmitters in
a canoe under
the fuselage and
receivers in a pod
at the top of the fin
US Air Force/SSgt
Simons

The AN/
ALQ-99 jamming
ENE]
in service since
the early 1970s
in successive
versions, notably
on the US Navy's
EA-6B Prowler
(seen here) and its
EA-18G Growler
replacement
David Willis

The
external fuel tanks
of the B-52H
would have been
replaced by a pair
of jamming pods
of a new design,
with a combined
weight of 5,0001b
(2,268kg), in the
‘EB-52' Stand Off
Jammer
David Willis

loiter) suppression of enemy air defenses,
using an integral electronic warfare (EW)
capability and its own weapons.

Central to AEA

In April 2004 the USAF submitted

its airborne electronic attack (AEA)
‘system of systems’ transition plan to
Congress. The ‘EB-52' was central to the
plan, working alongside the Lockheed
EC-130H Compass Call, the US Navy's
EA-18G Growler (as the F/A-18 C?*W had
become), MALD-J (J for jammer) and
the Joint Unmanned Combat Air System
(J-UCAS) carrying an electronic attack
payload. Flying in pairs, ‘EB-52s" would
provide stand-off jamming and direct
the use of the escort and penetrating
AEA aircraft. This plan would continue to
evolve over the years.

In July 2004 Boeing's B-52 program
director, Scot Oathout, outlined a two
‘spiral’ project. Spiral 1 would add twin
wing pods in place of each fuel tank, each
providing 180° coverage, on four B-52Hs.
They would perform an initial operational
assessment in 2009 to evaluate the
system’s ability to jam communications

between enemy radar and missile sites.
Spiral 2 would allow more advanced
emitters to be detected and jammed, as
well as‘unplanned’targets, by 2012. Six
additional aircraft would be modified
during Spiral 2, followed by another six
by 2013.

A new jamming pod would be
developed for the B-52, with a maximum
weight of 2,500Ib (1,134kg), two
matching the weight of the external fuel
tank they would replace. It was planned
to equip 16 B-52Hs with the pods by
FY2013, although the USAF hoped to
install the requisite wiring in the whole
fleet of 93 aircraft. The addition of the
EW equipment would not preclude the
aircraft from being used as bombers
and it is likely the aircraft would still
have been designated B-52Hs. The plan
received the approval of the Department
of Defense’s Joint Requirements
Oversights Council in November 2004

Stand-off Jammer

By early 2005 the project had become
known as the Stand-off Jammer (SOJ),
while around the same time it had been

decided that the lead system integrator
would be selected competitively, rather
than automatically going to Boeing. A
request for proposals was released on
June 30, 2005, and selection was expected
on October 11, launching a two year,
$235m pre-system development and
demonstration (SDD) before SDD itself
began in FY2008. An initial operational
capability (I0C) was expected in FY2013.
Total cost was expected to be $3bn.

Boeing teamed with BAE Systems in
August 2005 to offer a modular, scalable
suite of podded receivers and jammers,
with an EW battle management capability
added to the existing defensive systems
operator’s console. Competition was
expected from Northrop Grumman, but
selection was delayed as the scope of the
project expanded to counter all emitter
threats in low- and middle-bands. This
caused program costs to increase.

In December 2005 SOJ research,
development, test and evaluation funding
was cancelled by the incoming Chief of
Staff, General T Michael Moseley. At the
time he stated the project had ballooned
to $7bn. CAJ

www.Key.Aero // February 2025 m





index-10_1.jpg
DELIVERIES of US F-35s are set
to be cut next year and the USAF
has been told it cannot retire its
oldest F-22s and half of its F-15Es
after lawmakers in Washington
blocked a request to divest itself of
the fighter jets. The 2025 National
Defense Authorization Bill (NDAA),
which was approved on December
12, reduced the number of F-35s
to be delivered due to concernsin
the US Congress about technical
difficulties with the Technology
Refresh 3 (TR-3) upgrade.
Congress has said that orders
for 68 of the stealth fighters would
be authorized, but the Pentagon
would be blocked from accepting
20 of them until it can demonstrate
how it will fix a series of technical
problems linked to the TR-3
program. These issues led to a
delivery halt in July 2023 that has
continued for almost 12 months.
The draft NDAA allows the USAF
to take delivery of 30 F-35As, the
US Marine Corps to have nine
F-35Bs and the US Navy and USMC
to have a total of nine F-35Cs. In
March 2024, the Pentagon had
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asked for 42 F-35As, 13 F-35Bs and
13 F-35Cs.

It has been reported that the
newest F-35s are being delivered
with an interim version of TR-3 and
can take part in training missions,
but will not be able to fly in combat
until 2025. The Pentagon is
understood to be now withholding
around $5m per jet in payments to
Lockheed Martin until the new
F-35s are combat-ready. (See
RAF Lakenheath annual
review, p28).

The compromise /g
authorizes an [
additional
six F-15EX jets on top of the 18
already on order, two C-130J cargo
planes, one LC-130 ‘ski plane’
and two C-40s used primarily for
VIP transport. These 11 aircraft
add $1.2bn in expense, which
lawmakers would fund in part by
cutting $500m in F-35 fighter and
KC-46 funding. They justified the
cuts by citing “excess cost growth.”

The reduction in spending would
limit F-35 deliveries until the

legislation also

Subscribe to www.Key.Aero for breaking news stories.
Email the news team at editor@combataircraftjournal.com

Pentagon submits “corrective
action plans and acquisition
strategies” to improve the F-35 test
enterprise.

The NDAA proposals give the
go-ahead for the USAF to retire 56
A-10 jets as well as axeing 36 F-15Cs
and three legacy F-16s. However,
it blocks the planned retirement
of any F-22 Raptors and the USAF’s
plans to divest itself of half its F-15E
fleet, with those culls not now
allowed before September 30, 2027.
It also commits full funding to the

+

’

B-21 Raider program, as well as the
procurement of 92 strike/fighter
aircraft (F-15EXs and F-35A/B/Cs)
and 93 rotary-wing aircraft (AH-
64Es, CH-47Fs, CH-53Ks, MH-139s
and UH-60s), along with measures
to ensure the USAF maintains

16 E-3s until the aircraft can be
replaced either by the forthcoming
Boeing E-7 Wedgetail or other
capabilities.

F-22, USAF/Staff Sgt Jessi Roth
F-35, USAF/Staff Sgt Zachary
Rufus
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80th Flying Training Wing at Sheppard Air Force
Base (AFB), Texas, home to the Euro-NATO
Joint Jet Pilot Training program

Atrio of T-38Cs from the 80th Flying Training Wing’s 90th Flying Training Squadron, including the wing’s flagship Jim Haseltine

Babak Taghvaee looks into the top-secret
role played by the USAF’s Dornier C-146A
Wolfhound, the workhorse of the terrorist

hunters
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One of 12 F-15Es of the USAF’s 492nd
EFS currently on deployment at Muwaffaq
Al-Salti AB Babak Taghvaee

Syria. ISIS sympathizers in the
Kurdish cities of Hasakah and
Raqga began protesting and even
rioting against the US-backed
Autonomous Administration of
North and East Syria (AANES) and
its SDF. In several cases, the rioters
tried to attack prisons to release
thousands of ISIS members held
in them. The withdrawal of the
last US Army troops from Syria to
appease the Turkish government
might not only lead to the release
of terrorists from AANES prisons
but also thousands of ISIS
members and their families in the
Al-Hol camp.

Knightmares’ B-52Hs
in action

On October 26, the Israeli Air and
Space Force (IASF) had conducted
Operation Days of Repentance,
against targets in Iran. As the
Iranian regime threatened to

retaliate against the Israeli strike,
the USAF deployed six B-52Hs to
Qatar. Operated by the Minot AFB-
based 69th BS ‘Knightmares’, the
aircraft began arriving at Al-Udeid
AB on November 2. These aircraft
came to be used by AFCENT to
deal with the threat of ISIS in
central Syria following the fall of
Assad’s regime in December 2024.
The majority of the airstrikes
conducted against ISIS were
carried out by the six B-52Hs
deployed at Al-Udeid AB. Captain
Megan Morrissey, head of public
affairs at AFCENT, told Combat
Aircraft Journal: “The B-52 is
aniconic and internationally
recognized symbol of credible
combat power that has persisted
for generations. The B-52, its
warfighting operators and
support professionals provide
numerous flexible strategic
options to US senior leaders by

The F-16CMs of the USAF's 480th FS on
deployment at the Prince Sultan Air Base (PSAB)
in Saudi Arabia Babak Taghvaee

Subscribe to www.Key.Aero for breaking news stories.
Email the news team at editor@combataircraftjournal.com

Atotal of six B-52Hs were deployed
BW to counter the threat of Iran’s
November 2024 USAF/

to Al-Uded AB, Qatar, by the 5th
retaliatory airstrike at Israel in
Staff Sgt Gerald Willis

employing large payloads over
long ranges and an exceptionally

Since early October 2024, the
USAF has had its KC-46As involved
in AFCENT’s AOR by deploying
six of them to Al-Udeid AB. These
heavy tankers have recently
proven beneficial for the B-52H’s
operations over Syria.

wide range of precision munitions
for long-range strike or direct
attack capable of deterring,
denying or defeating any
adversary threat.”
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tis no secret that the US and allied forces

have a range problem in the Western

Pacific region. There are too few big air

bases — and most of them are too far from

the likeliest battlezone around Taiwan

to be relevant without extensive tanker
support that might not always be available.

“This is all a time-distance-fuel problem,” said
Lt Col Michael O'Brien, commanding officer
of Marine Fighter Attack Squadron 314, a US
Marine Corps squadron flying Lockheed Martin
F-35C Lightning lIs out of California.

The Royal Australian Air Force is
experimenting with a new material called
Dura-Base that could help solve this problem.
Dura-Base is a composite material pioneered
by the oil industry that, shaped into 8ft x 14ft,
4in-thick mats that fit together like puzzle

pieces, can function as aprons or even runways.

In a recent exercise at RAAF Base Tindal
in northern Australia, a team from the 65
Airbase Recovery Squadron joined up with
USAF airmen to test the Dura-Base mats. The
Australian and American airmen laid out a
2,200sq ft apron over a period of a few days

then hosted an F-35A from the RAAF’s 75
Squadron. (A fully loaded F-35 tips the scales at
21 tons.)

“This was the first known use of Dura-

Base for a fifth-generation aircraft,” said F/O
Georgia Foristal, construction lead for the
experiment. JWA Group, the Australian firm
that manufactures the Dura-Base mats, has also
trialed them with a US Air Force Boeing KC-135
Stratotanker weighing 148 tons.

Compared with traditional steel mats, Dura-
Base mats are “faster and easier to install” RAAF
Sqn Ldr Sean Jamieson said.

According to the JWA Group, the positions for
the interlocking pinholes on a Dura-Base mat
supports multiple configurations. In addition to
building aprons and taxiways, engineers could
patch up existing runways.

This could help repair crews restore airfields
following enemy attacks. That's especially
relevant in the Western Pacific, where the few
US and allied air bases are squarely in the
crosshairs of the powerful Chinese People’s
Liberation Rocket Force and its thousands of
ballistic missiles.

GUT

EDGE

DISPATCHES FROM THE
FRONT LINE OF AEROSPACE
TECHNOLOGY BY DAVID AXE

The mats could also help the RAAF and USAF
quickly improve some of the many World
War ll-era airfields that still dot the so-called
“first island chain” between Japan and The
Philippines.

The USAF has drawn up a long list of these
airfields for its Agile Combat Employment (ACE)
strategy, which anticipates USAF warplanes
spreading out across many austere bases in
order to complicate enemy efforts to target
them on the ground.

The Americans have been testing out the ACE
concept at an overgrown 80-year-old airfield
in Tinian, part of the Northern Mariana Islands.
“The airmen there are restoring over 20 million
square feet of degraded World War Il pavement
so that ultimately the rejuvenated runway can
serve as a power-projection platform,” the USAF
reported.

Laying mats instead of concrete, crews could
get old airfields into operation faster - and
repair them faster if they take damage. It's not
a perfect solution to the time-distance-fuel
problem that defines air power in the western
Pacific, but it’s a start. CAJ

v e Royal Lan A
Force test the Dura-Base

using an F-35A at RAAF

Base Tindal, Northern

grritol

—

—
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US Special Ops C-146A
Wolthound for Mildenhall

gla .

using the callsign ‘BANYA 71",
Commenting on the arrival of

not being activated; the aircraft
and crew will fall within the 67th

ithin the theatre.

The decision to base the
Wolfhound within Air Force Special
Operations Command’s (AFSOCOM)

Thunderbolts reactivated

MARINE FIGHTER Attack Squadron
(VMFA) 251, Marine Aircraft Group
(MAG) 14, 2nd Marine Aircraft

Wing (MAW), reactivated during a
ceremony on December 5, pictured,
at Marine Corps Air Station (MCAS)
Cherry Point, North Carolina,
following a four-year, seven-month
hiatus.

VMFA-251, known as the
“Thunderbolts” or “T-Bolts,” was
previously deactivated on April
23,2020, at MCAS Beaufort, South
Carolina, after returning from
deployment in 2020 in support
of Operation Inherent Resolve.

The Thunderbolts’ deactivation
concluded 34 years as an F/A-18
Hornet squadron. The squadron
was then relocated to MCAS Cherry
Point to begin its transition to the
F-35.

VMFA-251 received its first F-35C
Lightning Il Joint Strike Fighter
delivery on Sept. 17,2024, marking
a key milestone in the squadron’s
transition process. VMFA-251 is the
Marine Corps’ first East Coast-based
operational F-35C Lightning Il Joint
Strike Fighter squadron.

Lieutenant Colonel Evan Shockley,

m February 2025 // www.Key.Aero

commanding officer of VMFA-251,
noted: “Today, almost 83 years

to the day after it was founded,
VMFA-251 reactivated as an F-35C
Lightning Il squadron. The T-Bolts
are humbled and honored for the
privilege of carrying that proud
legacy forward.

“Our immediate focus is working
towards initial operational
capability, which means that VMFA-
251 has enough operational F-35C
Lightning Il aircraft, trained pilots,
maintainers and support equipment
to self-sustain its mission-essential
tasks. Following that, we will turn

"e_pvir’n’ ental imbact analysisand
shared their results with the British
Ministry of Defence.

Image: Karl O’Kane

our attention towards reaching full
operational capability to ensure
that, when called upon, the T-Bolts
will stand ready to serve our great
nation.”

Image: USMC/Lance Cpl Orlanys
Diaz Figueroa
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First Belgian F-35 delivered

LOCKHEED MARTIN has been
pushing out delivery flights before
the end of the year. This included
the delivery of the first Belgian

Air Force (Belgische Luchtmacht)
F-35 aircraft to Luke Air Force

Base in Arizona on December 3,
2024, writes Victoria Fontana.

‘Scorpionl’ (AY-02; ¢/n FL002)
departed NAS JRB Fort Worth just

before 1030hrs local time. The
delivery comes nearly six-and-a-
half months after the first flight of
the Belgian F-35 on May 14, 2024
(AY-03; ¢/n FL003), and just shy of a
year after the rollout ceremony on
December 10, 2023.

Prior to its delivery, FL002 Was
last seen by local photographers
on November 15, 2024, during a

test flight out of Lockheed Martin’s
facilities.

The aircraft belongs to the 312th
Fighter Squadron, established in
June 2023. This squadron is tasked
with operating four F-35s at Luke
AFB to train Belgian Air Force pilots
and crew. Belgium has ordered
34 F-35As, with plans to deploy
them to Florennes Air Base in 2025

and Kleine-Brogel Air Base, which
is expected to reach operational
readiness by 2027.

Belgium was the 13th nation to
join the F-35 program, announcing
its decision in 2018. The country has
added distinctive color markings to
its F-35s, including roundels on the
wings and the Belgian flag on the tail.
Image: Victoria Fontana

Four more F-35s delivered to Denmark

Four F-35As bound for the Royal

Danish Air Force’s Eskadrile
727 (Esk 727) arrived at
Skrydstrup Air Base, Denmark,
on December 5.

Three of the aircraft, L-001,

m February 2025 // www.Key.Aero

L-005, and L-006, departed Luke
AFB, where they had been part of
the 308th Fighter Squadron (FS),
the USAF unit where the Danish
pilots are trained. They arrived at
Fort Worth, where L-011 joined

them on the rest of their journey
to Denmark. This included

a stopover at Lajes, before
continuing to Skrydstrup. They
were supported by a USAF KC-135
for aerial refueling and an RDAF

Challenger 604 acting as SAR
cover. With these aircraft, Esk
727 now has a complement of
nine aircraft, with four still part
of the 308th FS at Luke AFB.
Image: Palle Norby
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In Brief

Japan selects
SeaGuardian

THE JAPAN Maritime Self-
Defense Force (JMSDF)

has selected the General
Atomics Aeronautical Systems
SeaGuardian remotely piloted
aircraft (RPA) for its long-
endurance unmanned aerial
vehicle program. This follows

Chilean Navy

ON DECEMBER 7, after five

hours of flight and half-a-year

of preparation, a Chilean Navy
P-3ACH Orion landed at the Joint
Scientific Polar Station Union
Glacier in Antarctica. The arrival
of the plane marked a milestone
in the force, since it was the first
time that a naval air vehicle had
reached this location.

The mission was part of the
Antarctic Campaign ‘Ice V’
between the Chilean Navy and
the Center for Scientific Studies
(CECs), whose main objective is
to measure the thickness of the
Antarctic ice shelves to know
their current state and record the
impact of climate change.

JMSDF use of SeaGuardian

since May 2023 as part of
its medium-altitude, long-
endurance (MALE) RPA system

trial operations project.

SeaGuardian has been used by
JMSDF to conduct various tests,
including whether unmanned

Orion lands in Antarctica

The four-engine Lockheed Martin

P-3 Orion belongs to the VP-1
Maritime Surveillance Group of

aircraft can perform some of the

missions currently done with
manned aircraft.

SeaGuardian is a MALE RPA
system that can fly for 24 hours
or more, depending on the
configuration.

Image: General Atomics

the Naval Aviation, located at the
Concdn Naval Air Base.
Image: Chilean Navy

= On December 10, the Slovak
Ministry of Defense signed a
letter of intent with the Brazilian
Ministry of Defense for deeper
industrial co-operation between
the two countries. During a visit
to Brazil, the Slovak Minister

of Defense, Jaroslav And,
acknowledged that the Embraer
C-390 is the option that better
fits Slovakia’s military transport
requirements. Slovakia will

start formal steps to purchase
three C-390s in January 2025,
according to Embraer.

= On December 6, Lt Gen Ingo

Gerhartz, commander of the
Luftwaffe, and a representative
of the German weapons
department signed the central
wing section of the first German
F-35 at Lockheed Martin’s plant
in Marietta, Georgia. With a

serial number of MG-01, the

first German F-35 will arrive at
Ebbing Air National Gard Base

in Arkansas in 2026. Germany
ordered 35 of the F-35A variant
in 2022 via an $8.4bn sale to
replace its Tornado fleet with the
first F-35.

= Airbus Defense and Space
announced on December 10 that
it had delivered the first of two
A400M airlifters to Kazakhstan.
The A400M, production number
MSN139, was ferried from Airbus’
A400M final assembly facility in
Seville, Spain, and delivered to
Almaty. Kazakhstan ordered the
two A400Ms in September 2021,
making the nation the ninth
operator of the type. The contract
included the two aircraft,
complete suite of maintenance
and training support.

Argentine Air Force receives its first F-16

AT THE start of December, the

Argentine Air Force transported

its first F-16B Fighting Falcon
from Aalborg, Denmark, to the
VI Air Brigade of Tandil. The

example is the only Block 10
aircraft included in the contract
and will be used for ground
instruction, without flying in
Argentina, writes Santiago Rivas.

Part of the aircraft, including the
engine, was loaded on a Lockheed
C-130H Hercules, registration TC-
66, while the airframe was loaded
on the KC-130H TC-69.

The operational aircraft - all
Block 15 - are expected to
be delivered by the end of
2025 after the United States
authorised the sale.

www.Key.Aero // February 2025 m
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After completing initial pilot training at
Fort Rucker, Alabama, Metzger reported
to Hunter Army Airfield in Georgia for
training on the AH-1 Cobra, an aircraft he
developed an affinity for during a visit
to the Bell factory while in flight training,
based not only on its sleek looks, but on
the fact that it came equipped with air
conditioning and an ashtray.

At Hunter, Metzger forged a relationship
that would last more than 50 years and
continues to this day. “When | got out
of flight school, | went straight to Cobra
school, and that's where | met Bob
Sullivan. He was my instructor in the
Cobra. We got to know each other then

Right: Mark Metzger
bringing AAHF's
‘Black Pearl’ Cobra
back to Falcon Field
after his final flight,
with his former
Cobra instructor Bob
Sullivan in the front
seat

www.Key.Aero // February 2025
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Top: Metzger
departing Falcon
Field in AH-1F s/n
67-15589 (N589HF)
on a local flight

Right: As the AAHF
Southwest Chapter's
maintenance officer,
Bob Sullivan, seen
here washing the
chapter’s Cobra,
oversees a team of
highly experienced
aircraft maintainers,
most of them retired
US Army helicopter
mechanics with
active Airframe and
Powerplant licences

SeaKnights, UH-60 Blackhawks, OH-58
Kiowas, and HH-65 Dauphins.

In addition to the aircraft in the NTPS
fleet, students fly multiple visiting aircraft
brought in by other services or by civilian
owners so the students can assess the
flying characteristics and write reports on
new-to-them aircraft. When the US Army
brought an AH-64 Apache in for NTPS
students to fly, Metzger — with many hours
in the type — was given the opportunity
to fly a privately-owned B-25 Mitchell
instead. His most unique experience,
however, was with a lighter-than-air
aircraft.“Through one of the instructors, |
gota chance to go fly the Fuji blimp. | say
‘fly, but I struggled while listening to the
guy laugh at me. I'm not used to balancing
my fore and aft trim with the ballonets and
the air going in and out, closing valves like
a submarine. That was different”

All students going through NTPS perform
a Developmental Test Two (DT2) evaluation

e |

of an aircraft they have never flown as their
graduation exercise. Test pilots conduct
DT2 evaluations on aircraft once the
manufacturer has cleared the full flight
envelope, with the goal of evaluating the
aircraft’s handling qualities and assessing its
suitability for the type’s intended mission.
For his evaluation, Metzger travelled to
Boscombe Down in the UK to assess
the Aerospatiale Gazelle, a helicopter he
developed a strong affinity for."The Gazelle
has an incredible field of view for the
crew, a fixed shaft Turbomeca engine that
delivers instantaneous power when asked
—and burns way too much fuel, handles
beautifully, autorotates like a butterfly
with sore feet, and has some very simple
mechanical solutions to problems most
aircraft haven't solved to this day with their
advanced fly by wire or stabilized flight
control systems!”

In addition to flying the Gazelle,
Metzger had opportunities to conduct

quick‘qual eval'flights in the Hawker
Hunter and English Electric Lightning.
These flights consist of a review of the
flight manual, a safety briefing, and an
hour-long flight with a safety pilot to get
a basic understanding of the aircraft's
performance and handling characteristics.
Because Metzger chose to take the
Lightning supersonic, that flight only
lasted 40 minutes.

Edwards and beyond

Upon graduation from NTPS, Metzger
returned to Edwards as a test pilot in the
Army’s Engineering Development Flight
Activity, one of two flight test units in the
US Army, with the other one being the
Test Activity at Fort Rucker. At Edwards,
Metzger served as the lead project

pilot on numerous programs, including
development of air-to-air algorithms for
the AH-1F Cobra’s M197 20mm Cannon,
integration of the T700-GE-701C engine
into the AH-64A Apache, and updating the
Army’s Aeronautical Design Standard that
dictates the required handling qualities for
aircraft across a broad spectrum of flying
environments. Additionally, he supported
other programs, including the AH/MH-6,
MD 369N NOTAR, and various models

of the UH-60 and OH-58. Metzger also
worked closely the McDonnell-Douglas
helicopter plant, which manufactured the
AH-64 and AH/MH-6 'Little Birds' at the
time in Mesa, Arizona. During this time,

he occasionally ran into his old Cobra
flight instructor, Bob Sullivan, who worked
for McDonnell-Douglas as the head of
simulation and development.

In 1992, after 20 years in Army Aviation
and six years as a test pilot, Metzger retired
from the Army and accepted a position
at the McDonnell-Douglas (now Boeing)
helicopter plant in Arizona, moving
immediately from one job to the other.
“Ileft the service and went to work at
McDonnell-Douglas in Mesa on April Fool’s
Day in 1992," he recalled. “That was my
transition from the military. Literally, we
checked out of quarters on a Friday, drove
to Mesa, checked into an apartment, and |
went to work on Monday.”

As an experimental test pilot at
McDonnell-Doulgas, Metzger initially
worked on the civilian side, flying the
MD500 and then-new MD900 Explorer
before moving to the military side
primarily flying developmental test of
the AH-64D Longbow.“l got to do the
flight control law development for the
D-model, which [ really enjoyed. Then | did
alittle bit of the radar development on it
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50 YEARS IN ATTACK HELICOPTERS

as instructor and student, then later as
friends. I've known the guy since 1972
Sullivan flew the AH-1G in Vietnam prior
to reporting for instructor duty which
Metzger remarked: “The Cobra was still a
very young aircraft at that time, so a guy
with a combat tour was going to be an
instructor, and Bob was one of the really,
really good ones”

) L El|
Having completed Cobra training, Metzger
reported to the 334th Attack Helicopter
Company, a new unit being formed to take
the AH-1G to West Germany. During this
deployment, he learned to fly the Cobra at
extremely low altitude, as the Soviet and
East German air defence threat posed a
significant hazard to the survivability of
helicopters.

Following his stint in Germany, Metzger
returned to the United States for an
instructor tour, which led to two Military
Assistance Group (MAG) instructor tours;
one to Africa and the other to the Middle
East. After his instructor and MAG tours,
Metzger returned to Germany, this time

m February 2025 // www.Key.Aero

to the 3rd Aviation Battalion (Combat)
headquartered at Giebelstadt, which

he described as “a huge organization. A
battalion back then had two companies
of Cobras. Each company had 21 Cobras,
12-58s, and three Hueys in it. There were
two companies of those. Your lift company
had almost 40 Hueys in it. It was a massive
organization.”

As the end of his second German
deployment drew closer, Metzger
contemplated his next step.“By that
time," he recalled, | had figured out how
to fly tactically, and | had figured out
how to teach. While | liked both, | wanted
something more. The Army let me do
degree-completion. | went back and got
all the physics and math and everything
I was lacking to get my degree, then||
applied and got accepted to go to the
Naval Test Pilot School (NTPS). And | got
in. That occurred in late ‘85, early ‘86"

When his father suffered a stroke,
Metzger withdrew from his NTPS class and
took a position with the Army Engineering
Flight Activity at Edwards Air Force Base
as the Operations Officer, keeping him

Top Left: Metzger
illing out the Cobra’s
light log after his

inal flight. While

e stopped keeping
rack of his total flight
hours several years
ago, Metzger logged
well over 12,000 hours
of flight time during
his 50-year career

Top Right: Members
of the Army Aviation
Heritage Foundation’s
Southwest Chapter
give Metzger the
traditional post-fini-
flight soakdown with
water bottles

Left: Though no
longer flying, Metzger
continues to support
AAHF flight operations
as a landing zone
manager during
public fly-days and
airshow performances

within the flight test world while being
close to his family to get his father the care
he needed. After two years at Edwards,
Metzger returned to Naval Air Station
Patuxent River to join another NTPS class.

Test Pilot School
Metzger expected NTPS to be
challenging, a point reinforced by the
school’s commander on the first day. As
Metzger recalled: “We checked in and the
commander told us “You'll find this course
is easier than what they told you because
it's perfectly divided into thirds. You have a
half a day of report-writing, a half a day of
academics, and half a day of flying! Being
a math major, | realized there were some
flaws there. It was super-intense, very
much so!

The intensity of the course matched
the knowledge and experience of the
instructors, with Metzger noting that the
other students themselves were quite
impressive.“They have the very best, very
motivated instructors who really know
their subject. And the people that go have
fought like hell and really worked their
asses off to get to go!” Explaining how
NTPS students worked together to pass
the course, Metzger said: “What rapidly
becomes apparent in your class is that
nobody has got everything they need.
The skillsets required demand more than
one person, so you learn to play to each
other’s strengths and help each other’s
weaknesses. Teamwork is a huge part of
getting through it

Though an Army aviator being trained
as an Army test pilot, Metzger flew the
gamut of rotor and fixed-wing types in the
NTPS fleet. This included a de Havilland
Otter and two Beavers - collectively the
three longest consistent-use aircraft
in the US military, T-2 Buckeyes, TA-4
Skyhawks, T-38 Talons, King Airs, Schweizer
X-26 Frigate powered gliders, CH-46
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Top Left: Metzger
with the T-28 Trojan
operated by the US
Army’s Engineering
Development Flight
Activity at Edwards
AFB as a chase plane
for test programs
Courtesy of Mark
Metzger

Top Right:Metzger,
left, at Edwards with
Neil Armstrong in
1992 while Armstrong
was there to film an
episode of his show
First Flights for the
A&E Network
Courtesy of Mark
Metzger

Middle: Metzger
briefing a student
test pilot at NTPS
on flying the Cobra.
AAHF supports NTPS
test pilot training
by letting students
fly one of the
foundation’s Cobras
during the course
Kevin Baker

Below Right:
Metzger and Sullivan
departing for
Metzger's final flight

all flights with students at the controls.
Regarding these flights, Mezger said:
“That's been very rewarding, not just for
the foundation, but for me personally. I'm
not around grumpy old men; I'm around
young, enthusiastic, really hard-charging
young men and women, it’s great. But
| always come back feeling 20 years
younger until | start to stretch and realize |
just flew 25 hours in that thing and I'm not
22 anymore. I've got to measure how high
that damned step is to get into the front
seat because at 73 | can do it, but it hurts.
It's not as easy as it was.”

Hanging it up
Earlier this year, Metzger realized
that it might be time to end his flying

career. When asked what drove his
decision to leave the cockpit, Metzger
told Combat Aircraft Journal:“1 haven't
wrapped my head completely around
it yet, except to say that I'm not getting
better at it. And in my professional

life, | always strove to get better” He
continued: “In my career I've had to
have that conversation where you go
up and put your hand on your friend’s
shoulder and say ‘Y'know, you're that
guy. You're that guy that people wish
they'd have had the courage to tell you
so many years ago that it's time to stop.
| don't want to become that guy, so I'm
choosing to do it on my terms instead
of forcing somebody else to tell me‘lt’s
past time.”

For his final flight in the AAHF
Southwest Chapters AH-1F on June
22, there was only one choice for a
passenger — Metzger'’s former Cobra
IP, fellow Boeing retiree and long-time
friend Bob Sullivan, who also joined
AAHF after retiring from Boeing and
currently serves as the Chapter’s
maintenance officer. Departing Falcon
Field, Metzger and Sullivan flew out
over the lakes and canyons east of Mesa,
in what Sullivan described afterward
as being “One-thousand times more
relaxing than the first flight we flew
together.” Upon returning to Falcon
Field, Metzger flew right past the
water arch created by two fire trucks to
celebrate the occasion, landing back
at AAHF’s hangar. When asked why
they didn't fly through the water arch,
Sullivan - in classic maintenance officer
form - replied: “Because | just washed
the damned thing.”

Despite not flying anymore, Metzger
remains active in the AAHF, currently
serving as president of the Southwest
Chapter, while a younger generation of
ex-Army pilots - who Metzger checked
out in the Cobra - have picked up the
torch, carrying passengers on a one-of-a-
kind flight experience in a piece of living
history. CAJ
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During this time, McDonnell-Douglas sent
Metzger to Eglin Air Force Base in Florida
where the company conducted extensive

testing with the Longbow radar system. As

the junior test pilot on the program, this
was effectively a clean-up assignment, as

all the heavy lifting had already been done

by more senior test pilots. As Metzger
recalled: “As most things normally go,
things slide a bit, so as the last guy, | shot
21 radar-guided Hellfire missiles. People
would go out and spend their entire time
there doing captive carry tests and never
get a chance to pull the trigger on the
missile, and | show up as the last guy and
got to shoot 21 of them, which was just
absolutely great fun. The last shot was a
triple shot — we had three Hellfire missiles
in the air at the same time going to three
different targets. And they all hit.’

Chief Test Pilot

After a few years at McDonnell-Douglas,
the position of chief test pilot at the Mesa
facility opened up and Metzger applied
for and got it. Then just a few years later,
Boeing and McDonnell-Douglas merged,
and Metzger became the chief test pilot
for Boeing, overseeing testing of the
AH-64, H-6 Little Bird, V-22, CH-47, and
propeller-driven fixed-wing programs.
He also flew - along with fellow Boeing
pilot Rich Lee — as an AH-64 demo pilot,
demonstrating the AH-64D at airshows in
places like Farnborough, Singapore, Korea,
Turkey, Dubai, Australia, and Malaysia.
While at McDonnell-Douglas/Boeing,
Metzger reconnected with his old
Cobra instructor, Bob Sullivan, who still
headed the simulation and development
department. As Metzger recalled: “When
| joined McDonnell-Douglas, he and |
worked together fairly frequently because
a lot of work you do as an experimental
guy is design, development, and
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simulation before you go do it for real,

and Bob was always there!” As Metzger
knew Sullivan to be a top-rate pilot, he
involved Bob in test flying as much as he
could.“Bob is this incredibly hard-working
individual. He's very efficient and he's a
good leader, but he burns himself out. So |
made a deal with his boss that whenever |
hit a peak and | required more pilots than

I had, either for training or for testing, I'd
pull Bob from his job - by that time it was
mostly program management that he was
doing. But I'd pull him in, get him back
current in the aircraft, and he would teach,
or he would go take over a test program
and goflyit”

Metzger retired from Boeing in 2014,
fully expecting his last Apache flight there
was his last at the controls of an attack
helicopter. Shortly after retirement though,
an opportunity to fly Cobras arose, as some
local Army aviation veterans established
a chapter of the Army Aviation Heritage
Foundation (AAHF). Retired Army Colonel
Dave Sale, a career helicopter pilot and
Boeing executive led that effort and asked
Metzger to join up.“l had just retired, and
Dave Sale called me up and said ‘Listen,

I need a pilot. We're going to stand up a
chapter here, and | need somebody that

is a good solid flight instructor and pilot!|
took a look at it and did some research, and
the stuff they're doing is very cool and very
worthwhile. So linitially joined to do that,
and then | guess within a year, | was one of
their senior instructors for the Cobra, then
later added on the Huey. | eventually took
over the presidency of the organization
and was the senior check pilot for the
organization for the Cobra”

Giving back to the test
community

In addition to flying Living History Flight
Experience flights in the Cobra, Metzger
established a relationship between the
AAHF and the Naval Test Pilot School. As
was the case when Metzger went through
NTPS, students fly aircraft contracted

by the school for hands-on experience
flying and evaluating types they've never
flown. Twice a year, Metzger and several
other pilots took a pair of AH-1Fs from the
AAHF’'s headquarters in Hampton, Georgia
to Pax River to support this training, with a
foundation pilot serving as safety pilot on

Top left: Bob Sullivan
in the front seat of the
‘Black Pearl’ AH-1F
prior to departing with
Mark Metzger on his
final flight. Sullivan
was Metzger's
instructor pilot in the
Cobra over 50 years
ago

Above: As a test pilot
with McDonnell-
Douglas and later
Boeing, Metzger
was heavily involved
in developmental
tests of the AH-64D
Apache Longbow.
Here, Metzger loops
a Longbow not far
from Boeing’s Mesa,
Arizona plant
Boeing/courtesy of
Mark Metzger
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loiter over the battlefield, with sensors
to monitor and allocate targets to other
aircraft armed with precision-guided
weapons. BSAX would require lower,
all-aspect RCS than Have Blue if it was

to remain undetected and survive over
the battlefield, while employing a
radar that would need to be

difficult
for the
enemy to detect,
a unit with what was
termed a low probability of
intercept (LPI). Accommodating
both requirements in a single
airframe - remaining undiscovered while
emitting radar energy - proved difficult.
The configuration of BSAX took time to
evolve, but emerged as a combination
of a rounded top with sloped sides that
terminated in sharp edges, creating what
looked like an upturned bath attached
to straight tapering wings with curved
dual tailplanes. Its engine intake was
flush with the top of the fuselage. The
configuration provided all-round low
observable characteristics against the
wide range of bandwidths it would
encounter. A prototype was ordered as
the Tacit Blue in April 1978.

Tacit Blue flew 135 times from Area 51,
the Groom Lake facility in Nevada, from
February 5, 1982, until going into storage
three years later. It proved that curved
surfaces could successfully reduce RCS,

providing an alternative to Lockheed's
faceted surfaces approach. It was a
technique Northrop would reuse on its
stealth bomber proposal.

Penetrating homber

President Jimmy Carter’s new
administration had cancelled the B-1A in
June 1977, while Lockheed began work
on a stealthy air-launched
cruise missile, known as
Senior Prom, the
same year.

During
the second
half of the 1970s
the accuracy of Soviet
intercontinental ballistic
missiles (ICBM) had improved to
the point they posed a serious ‘first
strike’threat to the US Air Force’s own
strategic missiles. Destruction of American
ICBMs would mean they could not
degrade the Soviet air defense systems

US bombers would have to penetrate

to reach their targets. Improved Soviet
interceptors, guided by ground-based
radars, would engage the bombers
outside the country’s borders, before they
could release cruise missiles. One solution
was a stealthy bomber, better able to
penetrate the Soviet defenses.

By 1978 the Advanced Strategic
Penetration Aircraft (ASPA) requirement
had been outlined. According to its
mission statement, “the ASPA shall
provide the capability to conduct missions
across the spectrum of conflict, including
general nuclear war and the post-Single
Integrated Operations Plan period,
nuclear engagements less than general
war, conventional conflict, and peacetime/
crisis situations”.

Lockheed had conducted studies of
penetrating stealth aircraft larger than
the F-117, starting with the Advanced
Tactical Aircraft B, progressing to the
larger still'Have Peg’bomber concept
by the time of ASPA. It was also felt that

Northrop’s work on Tacit Blue was relevant
to ASPA, especially in terms of its ability to
loiter undetected. By 1979 Northrop was
investigating a high altitude flying wing
design to meet ASPA.

Ice and Peg

In September 1980, the US Air Force issued
a request for proposals for development
and production of an Advanced
Technology Bomber (ATB) to Lockheed and
Northrop. Both recognized that they would
need a partner for the project. Lockheed
had already teamed with Rockwell, while
Northrop approached and agreed a deal
with Boeing. Northrop’s concept was given
the codename Senior Ice, while Lockheed'’s
proposal became Senior Peg.

Little has been released about Senior
Peg.The sole image of the RCS model
shows a design with a blended body,
somewhat like a flattened F-117A, with
a short rear boom on which a‘V’tail was
mounted. It was smaller than Northrop's
proposal and reportedly would have been
cheaper to progress through full scale
development (FSD), an estimated $7.8bn
rather than $9.4bn.

Contract award
On November 4, 1980, Ronald Reagan
became President Elect. On entering
office, he reinstated the B-1 program,
eventually ordering 100 B-1Bs in January
1982.They were to be followed by 132
ATBs. Northrop was awarded a contract
worth $36.1bn in October 1981 that
covered FSD, six flight test aircraft and
two static test airframes. Options for 127
production aircraft were included, with
five test aircraft due to be upgraded
for service, for the total of 132. While
the US Air Force wanted the contract to
remain secret, Northrop had to release
a brief statement to comply with the
Securities Act of 1933, as the contract
would materially alter its financial
status. ATB returned to the ‘black’ world
immediately afterwards, with the
program codenamed Senior CJ.

The first aircraft was due to fly by the
end of 1987, with production to run
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In the first of two articles, David Willis
pieces together the conception of the
Northrop Grumman B-2A Spirit. The

aircraft’s service entry and combat debut
will be covered in the second article

ta Pentagon news
conference on August
22,1980, US Secretary of
Defense Harold
Brown
revealed a “major
technical advance of great military
significance”. He continued: “This
so-called ‘stealth’ technology enables
the United States to build manned
and unmanned aircraft that cannot
be successfully intercepted with
existing air defense systems. We have
demonstrated to our satisfaction that
the technology works."
Brown went on to say:“In the last
few months, the circle of people radars at Holloman AFB, New Mexico.
knowledgeable about the program has Lockheed was selected in March 1976 to
widened, partly because of the increased build and fly a pair of Have Blue XST
size of the effort, and partly because of the  testbeds.
debate under way in the Congress on new What had started
bomber proposals” Few made the implied  outasan
link between ‘stealth’and a new bomber.

Stealth

From January 1975, Northrop and
McDonnell Douglas separately
B-2A82-1071 (N-6)  worked on Project Harvey,
S&':St ?;ew:::t' 2?5?; a Defense Advanced Research -
six developmental  Projects Agency (DARPA) study for
aircraft. The Advanced 3 |ow radar cross-section (RCS) manned
lffg,?tlggcgﬁr:?ﬁé aircraft. In September that year, Northrop,
best solution forthe  along with Lockheed — which had found
_requirement that oyt about the project and used its own unclassified project very quickly
s;mﬁi;z‘g%gi‘g:& funds to get involved — were selected to disappeared into the ‘black’ world, with The curved approach
and circumstances  design demonstrators for the technology anything to do with stealth disappearing BSAX was seen as a crucial node in
would limit the fleet yndler the Experimental Survivable under higher levels of classification. For the Assault Breaker family of systems
Mtlfll,;jcs:nzv:na::;;:ltglll; Testbed (XST) project. Both would build both DARPA and the US Air Force this was designed to blunt a Soviet armored

full-scale RCS models to be tested against a problem when it came to expanding the  thrust into Western Europe. It would
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knowledge base,
as other companies
would have to be vetted
before being let into the stealth
secret. In order to keep Northrop
working on the technology a second
DARPA project, known as the Battlefield
Surveillance Aircraft-Experimental (BSAX),
was awarded to the company.
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Work on subsequent aircraft slowed
while basic performance trials and
preparation for RCS testing - vital for
production go-ahead - were undertaken
using AV-1. From late summer 1991
until the end of October, the aircraft was
grounded so it could be readied for the
RCS evaluation. It began on October 30,
with tests on the ground and with AV-1
airborne, the latter involving a Douglas
NTA-3B Skywarrior carrying a Metratek
100 AIRSAR (AIRborne Synthetic Aperture
Radar) to measure radar returns.

To the shock of those involved, radar
returns were higher than expected and
significant work was needed to meet RCS
requirements at some wavelengths. In
early 1993, it was announced that RCS
improvements would be implemented
on new B-2s and retrofitted to the
existing fleet.

AV-1 was joined at Edwards by AV-2 on
October 19, 1990, at the conclusion of
its maiden flight. AV-3 destined for radar
and navigation trials flew on June 18,
1991, while avionics and weapons tests
were assigned to AV-4 and AV-5, which
completed their maiden flights on April 17
and October 5, 1992. The developmental
fleet was completed when AV-6 flew on
February 2, 1993. By then, AV-1 had been
placed into store, as it had non-standard
instrumentation and lacked a complete
avionics suite.

Changing circumstances

The early 1990s was a period of significant
change. Improvement in East-West
relations and major changes within the
Soviet Union greatly reduced the risk of
conflict. In Washington, Congress pushed
for reductions in the defense budget, just
as a number of projects were entering
phases requiring greater expenditure.

A Major Aircraft Review was launched,
the results of which were announced

by Defense Secretary Richard Cheney in
April 1990. It saw the number of B-2s to
be procured cut from 132 to 75 and the

Top Left: AV-5 was the
dedicated climatic
test airframe. It was
deployed to Eielson
AFB, Alaska, during
March 1996 for
Exercise Frozen Spirit
96 with the name

Fire and Ice Northrop
Grumman

Top Right: Conceived
behind a shield of
secrecy that drove

up costs, slowed
down development
and deprived it of
support at crucial
times, the ‘stealth
bomber’ emerged

as the Cold War was
ending and a less
exotic bomber — the
Rockwell B-1B — had
just entered service.
As a result, authorized
procurement was cut
to 75 then just 16,
although a further five
were later added US
Air Force/Tech Sgt
Cecilio Ricardo

Right: It is
conceivable that

the B-2A could have
been cancelled in
the early 1990s,

with the collapse

of the Soviet Union,
shrinking budgets
and competing
programs, plus less
than full support from
both political and
military leaders all
conspiring to restrict
the program US Air
Force/Senior Airman
Thomas Barley

maximum production rate reduced to 12
a year. While the former reduced costs, the
latter increased them; total program costs
fell from $75.4bn to $61.1bn, a 19% saving
for a 43% cut in airframe numbers.

These crude figures highlight the high
non-recurring costs of development
and the effect of running production
at lower levels. They got proportionally
worse when Congress, responding
to the poor RCS test results and
questioning the need for the aircraft
following the break-up of the Warsaw
Pact, froze production at 16 aircraft.

In June 1992, Strategic Air Command
stood down, its bombers being assigned
to the newly formed Air Combat
Command (ACC). This removed the B-2's
primary service ‘champion’ With 100 new

B-1Bs, the last delivered just four years
earlier, and no threat requiring the B-2's
capabilities, ACC and the wider US Air
Force saw little need for a large fleet of
expensive stealth bombers.

Support for the B-2 in Washington also
declined following the end of the Cold
War. During the presidential elections held
on November 3, 1992, the Republican
George HW Bush was replaced by William
J'Bill'Clinton, while the Democrats also
gained control of Congress. The new
Democratic president appointed Leslie
‘Les’ Aspin as his Secretary of Defense
on January 21, 1993. Chairing the
House Armed Services Committee from
January 1985, Aspin had been a constant
opponent of the program. Prospects for
the B-2 appeared bad. CAJ

The B-2 Development Fleet

FIRST
FLIGHT
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capability (I0C) in the first years of the
1990s. Production would peak at 30 a year.

Low down redesign
Soon after winning ATB, Northrop had to
revise its design. Studies had shown that
it was probable the Soviet Union would
develop large, powerful ground-based
radars that could detect stealthy aircraft.
To counter them ATB would need to fly
low and fast to use terrain masking. This
is a harsher environment than the high
altitudes it was originally expected to
operate at and its structure would require
additional strengthening to cope.

Northrop redesigned the aircraft with
shorter and thinner outer wings, while
the outboard centerbody section was
extended aft, creating the ‘'W-W’shaped
trailing edge. The cockpit was moved
forward. Significant changes were also
made to the flying control surfaces. The
redesign took until 1984, with ATB passing
a preliminary design review that year.

The requirements of stealth meant
that the bomber had to be built from
the outside in to guarantee that the
surface finish was perfect, with parts
joined precisely to minimize gaps or
other imperfections that threaten its low
observable characteristics. Large single
piece carbon-fiber skins were used, more
than 70ft (21m) long, the largest then
employed in aerospace.

The entire aircraft was designed on
computers and built using computer
integrated manufacturing, creating an
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Left: When it was
declassified in 1996,
the existence of Tacit
Blue — known as ‘the
whale’ or “alien school
bus’—came as a
complete surprise.

It demonstrated a
different approach

to reducing RCS

that made use of
curves rather than
the faceted surfaces
associated with Have
Blue and the F-117A
National Museum of
the US Air Force

Top Right: Little has
been released on
Lockheed's Senior Peg.
An image of a radar
cross-section model
of the aircraft pole
mounted, possibly
at Holloman AFB,
New Mexico, may be
the only picture of
the bomber proposal
released Lockheed

Below Left: The
internally incomplete
first B-2A at the
unveiling ceremony
held at Palmdale,
California, in
November 1988. The
effort to position the
aircraft to obscure
its configuration was
partially negated by
the representation
used to form the star
in the foreground
Northrop Grumman

Below Right: Northrop
test pilot Leroy
Schroeder and Lt Col
John Small completed
the maiden flight of
AV-2 on October 19,
1989. Like AV-1, its
initial flight was from
Palmdale, California,
where it had been
built in Plant 42, to
Edwards AFB, where
it landed 67 minutes
later Northrop
Grumman

electronic database that could be shared
with the subcontractors Boeing and
Vought. Boeing built the center wing
assembly, outer wings, the weapon
launchers and landing gear, while

Vought produced the intermediate wing
assemblies that contained the engine
inlets, bays and exhaust, and main landing
gear bays. Northrop was responsible for
the crew station assembly, wingtips, the
leading and trailing edges of the wing and
control surfaces.

The unveiling

While the F-117 had flown predominately
at night during its flight test program, this
would not be possible for the B-2. Daytime
operations would quickly be noticed, so
the decision was taken to officially reveal
the bomber. This posed a problem, as
details of the aircraft, including its exact
shape, remained classified.

Air Vehicle 1 (AV-1, 82-1066) was
unveiled at Palmdale, California, on
November 22, 1988. Invited guests were
seated some distance in front of the
aircraft, unable to see it from any but the
front quadrant. However, the airspace
above the ceremony remained open
above a certain height, and those on
the ground may have noticed a Cessna
lightplane buzzing around the sky
above during the event. On board was a
photographer from Aviation Week & Space
Technology taking images of the B-2's
topsides, a great 'scoop’for the magazine
that caused some embarrassment for the
event’s organizers. It was also noted that
a’star’defined by representations of the
bomber on the hardstanding in front of
the B-2 accurately depicted the aircraft’s
outline.

At the time of the ceremony, AV-1 was
not ready to fly; the program was running
around 18 months behind schedule.

As the months progressed, questions

e N

were raised by the media and Congress
about why the aircraft remained on the
ground — what was wrong? - and as the
answers were classified, they were free to
speculate.

Congress was reluctant to commit
to releasing production funding until
the flight test program was under way.
By mid-1989 it had only authorized
six development and five production
aircraft, to be delivered by the end of
1994, plus long-lead items for another
five. Full rate production was dependent
on the bomber passing RCS tests,
expected in 1991.

Into the air

On July 17,1989, AV-1 lifted off from
Palmdale for its maiden flight, touching
down at Edwards AFB, California, two
hours 20 minutes later. At the controls
were Bruce Hinds, the chief test pilot of
the Northrop B-2 Division, and Colonel
Richard Couch, in charge of the B-2
Combined Test Force at Edwards. A total
of 67 hours had been accumulated in 16
sorties by June 1990.
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ould you like to be
the next person to
see their photograph
published in the pages
* of Combat Aircraft
Journal? Enter our Just
A Nice Pic competition right now!

-
Each month, the editor will select the _*“The deadline for the March 2025 issue

finest image submitted by our readers
to feature across a double-page
spread, along with the photographer’s
name and caption. You can send a
maximum of three images with a
detailed description for each. The only
rules are that your photos must depict
modern military aircraft in action and
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must not include any watermarks.
Email your images to: ben.hall@
keypublishing.com

We would like to thank those who
have already sent in images for this
competition — we have had many great
entries.

~isJanuary 15, 2025.
T&Cs:Fhe pﬁe is to be published and
credited in this best&séling aviation
magazine in the USA — no prize fund is
provided. Deadlines for entries will be
provided every month via CAJ social
media posts. CAJ
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The PLAAF’s Shenyang
J-35A stealth fighter
made a surprise
appearance at Zhuhai

Airshow in November
Via Chinese internet

&
E

n this issue we have a very
interesting report from Zhuhai
Airshow (China shows afist, page

24-27), the only event in China

that provides us westerners with

a chance to see its latest military
technologies. Every two years, Chinese
aerospace and the Peoples Liberation
Army’s Air Force (PLAAF) shows off its
newest aircraft, systems and missiles,
but this year we were also treated to
the Navy (PLAN) being there. Even if
many of us foreigners were denied the
opportunity to attend.

At one time the Chengdu J-20, China’s
first fifth-generation fighter, was a
focus for attention, but now it has been
pushed onto the sidelines because
a second stealthy fighter planned
for the PLAAF, the Shenyang J-35A,
was unveiled. That was in addition to
two newer versions of the Shenyang
J-15: the carrier-launched J-15T and
electronic warfare J-15D.

P
R

However, we did get a peep into the
J-20's future with the big J-20S model
on show. This is the first dual-seat fifth-
generation fighter that could bring with
it new types of operational capabilities,
performing like a mothership for drones
both armed and for surveillance, with the
back seater getting on with the missions.

Now this isn’t new territory for the US
military which has been considering the
future of combat collaborative aircraft
(CCA) or drones operated by manned
aircraft, but 20 years ago you couldn’t
have imagined the Chinese military being
on the cusp of such capabilities. China is
trying to match the US in every domain,
not just designing new platforms but
developing their tactics, too. It’s all very
well flying a highly capable combat
aircraft, but you've also got to know
how to use them operationally. The only
real sticking point for the Chinese is the
engines. At the moment they rely on
their Russian friends, because reverse-

HENOMENAL
NISATION

engineering military combat engines is
much more difficult than copying aircraft
designs. But there will come a time when
they will have climbed that particular
mountain.

Seeing so many Chinese combat
aircraft being developed and actually
flying at Zhuhai, with the knowledge
that it has two operational aircraft
carriers and more to come, will certainly
give the incoming US President Donald
Trump something to think about while
promising to protect Taiwan (see War
in the Pacific? Page 66-71). That's in
addition to the war in Ukraine and what
to do about Iran. Trump’s going to have
quite a stacked in-tray in the Oval Office
come late January!

Alan Warnes
Group Editor at Large

Contact the team at
editor@combataircraftjournal.com
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I US F-35 deliveries to be cut (p10)

Il US Special Ops C-146A Wolfhound for
Mildenhall (p12)

M Chilean Navy Orion lands in Antarctica (p13)

B First Belgian F35A delivered (p14)

I B-1Bs move to Grand Forks (p16)

28 RAF Lakenheath 2024

Bob Archer reviews activitiesat RAF Lakenheath
and the 48th Fighter Wing during 2024

38 America’s shield

Tom Kaminski takes an in-depth look at one
of the most important commands in the USAF
which is in charge of keeping America safe
through the use of its formidable nuclear
deterrent

48The Spirit of stealth

Engaging your enemies is much more effec tive
when they can't see you coming. Chris Croot
details the B-2A Spirit

56 Sharpening the tip

Patrick Roegies, Paul Gross and Paul van der
Linden report on the developments of naval
aviation in 2024

66 War in the Pacific?

As tensions between China and Taiwan
increase the US PacificA ir Forces are preparing
for possible conflic t. Babak Taghvaee details
the latest reinforcements in the region

72 Phantom hits 50

The Turkish Air Force celebrated 50 years since
the introduction of the F-4E Phantom Il into its
fl eet. Daniele Faccioli reports

78 Cobra king

Joe Copalman looks aback at the remarkable
career of Mark Metzger who has fi nally hung up his
flying helmet after 50 years in attack helicopters
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Your Aviation Destination

84 Born in the shadows

In the first of two articles, David Willis pieces
together the conception and development of
the Northrop Grumman B-2A Spirit

88 Just a nice pic

CAJ's monthly showcase of images from our
amazing readership

90 Its Showtime! Fightertown
Airshow

Held annually at the end of September,

the MCAS Miramar Airshow is the largest
Department of Defence-organised event
within the USA. Andrew Evans writes home
from the San Diego base

92 Its Showtime! Sunsets at Stuart

The annual North American air show circuit
normally closes out with the final airshow at
Witham Field in Florida. Keven Burkholder
was in the Sunshine State to soak up the
atmosphere

94 Electric BUFFs

Long the mainstay of the USAF heavy
bomber force, attempts to diversify the B-52
Stratofortress’ capabilities have been less
successful. David Willis details attempts to
adapt it as a stand-off jammer

97 Magic carpet
Dispatches from the front line of military
aerospace technology by David Axe

AR LAKENHEATH EUROPE S BUSIEST FGHTER a1t 2024

ON THE COVER EgyR%AT

Cover image:
AB-1B Lancer, wings
swept, fires off flare

countermeasures.

The AFGSC operates

45 of this supersonic

heavy bomber that will =
eventually be replaced 4'_—’
by the B-21 Raider i
Jim ‘Hazy’ Haseltine

SEE PAGE

2 FOR FULL
DETAILS

Bahak Taghvaee m
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All of the F-16Ds of the IASF based in Ramat David were dedicated to the airstrikes in
support of the activities of the IDF's Northern Command on December 8 and 9, including
this example from 109 Squadron ‘The Valley' Babak Taghvaee

airborne special operations units
entered southern Syria and created
a buffer zone to ensure the inability
of the Al-Qaeda-affiliated groups to
use these areas for waging war on
Israel and its people.

Capture of military
sites
On November 29, the Syrian
Scientific Studies and Research
Center (SSRC) in Al-Safira, southern
Aleppo, was captured by the HTS.
Afew days later, the largest ballistic
missile base of the Syrian Arab
Army, home to hundreds of Scud
B, Fateh 110 (Tashrin) and Luna M
heavy rockets was captured by the
insurgents. As the Syrian regime had
used the SSRC to develop chemical
and microbiological agents for
embedding in ballistic missiles
warheads, the Israeli government
saw its capture by the groups as a
threat to Israel.

The Israeli government notified
the IDF to prepare for possible
pre-emptive airstrikes at the SSRC

of mass destruction. This did not
take place until December 9, just a
day after the fall of Assad’s regime,
destroying the research laboratories
and many other important facilities
of the SSRC. A similar airstrike was
conducted on the same day at a
research center of the Syrian MOD
near Damascus.

In addition, the insurgents
captured two key air bases of the
SyAAF, Hama and Kuwires, followed
by Aleppo International Airport.
These bases housed advanced
air-defense systems such as Pantsir
S1E short-range surface-to-air
missile system. Operational combat
aircraft and helicopters left by the
SyAADF and the SyAAF in Hama and
Kuweires air bases included seven
L-39ZA and four L-39Z0 combat
trainers, MiG-21bis fighter jets and
Mi-8T utility helicopters.

Operation Arrow of
Bashan,
On the afternoon of December 8,

the IASF launched operation Arrow

wave of the airstrikes focused on
destruction of all of the components
of the surface-to-air missile systems.
For example, in Al-Mezzeh airbase
of Damascus, the components

of a complete Kub/SA-6 Gainful
medium-range SAM battery was
destroyed. All of the Pantsir S1Es of
the SyAADF scattered in Damascus
International airport and the
surrounding streets and highways
were also targeted.

During the second phase that
began after sunset, the IASF went
after all of the airworthy fighter jets,
tactical bombers and helicopters
across the country. Images and
videos taken by the local news
media showed destruction of the
last four airworthy Aerospatiale
SA342L Gazelle anti-tank helicopters
of the 976th and 977th Helicopter
Squadrons in Al-Mezzeh (1307,
1310, 1313 and 1316) and all of
the airworthy MiG-23ML fighter-
interceptors of the SyAAF’s 945th
Fighter Squadron and Su-22M3/M4
tactical bombers of the 54th Fighter
Squadron in Khalkhalah,

While the IASF went after the SyAAF
and SyAADF assets, the Israeli Navy
destroyed most of the vessels of the
Syrian Arab Navy in Minet Al-Bayda
and Latakia ports. In the former, five
Tir class fast boats armed with C-802
anti-ship missiles were targeted,
while in the latter, nine Osa /1l
missile boats and a Petya lll class-
frigate were struck. To achieve this
objective, the Israeli Navy used Spike
NLOS anti-tank missiles launched
from one of its Sa’ar 4.5-class missile

over Syrian airspace, conducting
more than 350 airstrikes. Numerous
strategic weapons were neutralized,
including Scud missiles, cruise
missiles, surface-to-sea, surface-to-
air and surface-to-surface missiles,
UAVs, fighter jets, attack helicopters,
radars, tanks, hangars and more.
Most of these attack utilised F-15I
Ra’am strike fighters of the IASF’s
69 ‘Hammer’ Squadron flown from
Hatzerim, along with F-15A/B/C/D
Ba’az multirole fighter jets of the 106
Squadron ‘The Point of the Spear’
and 133 Squadron ‘Knights of the
Twin Tail’ flown from Tel Nof.

The Northern Command’s
Fire Control Center conducted
airstrikes on 130 assets in Syria,
including weapons depots, military
structures, launchers and firing
positions. These airstrikes used
Hermes 450 Zik armed drones as
well as F-16D multirole fighter jets
of 105 Squadron ‘Scorpions’ and
109 Squadron ‘The Valley’ flown
from Ramat David AB in northern
Israel. These fighters also provided
air support for the IDF’s 5101st Unit
(Sayeret Shaldag) which entered
Syrian territory in the early hours of
December 9 and, alongside multiple
infantry and armored units of the
IDF, took over territories in southern
Syria including Quneytra and
established a buffer zone to prevent
HTS and other groups from using
them as their base for attacking
Israel.
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F-15A-18-MC Ba’az multirole fighter of
the IASF's 133 Squadron armed with three
GBU-31 joint direct attack munitions prior
to one of the missions.of Operation Arrow
of Bashan on December 9 Israeli Air
and Space Force

Israel strikes vulnerable Syria

WITHIN HOURS of the end of Bashar
al-Assad’s rule in Syria, the Israeli
military were striking strategic and
tactical sites across the country to
prevent weapons falling into the
hands of insurgents, writes Babak
Taghvaee.

Just a day after the end of
Operation Northern Arrow by the
Israeli Defense Force (IDF) against
the Hezbollah organization in
Lebanon, the Turkish government
gave the green light to various
militia groups, mostly linked to Al-
Qaeda, to launch an assault on the
Syrian regime.

Using advanced weaponry such
as suicide drones, these groups,
mainly led by Harakat Tahrir
Al-Sham (HTS) and the Syrian
National Army (SNA), took over
half of Aleppo on November 29.

It did not take long until they
captured Hama, Homs and, finally,
Damascus, bringing an end to the
tyrannical regime of the Assad
family on December 8. Just two
hours after the fall of the regime,
the Israeli government authorized
the IDF to launch its largest
operation in history, named Arrow
of Bashan, to destroy all advanced

m February 2025 // www.Key.Aero

weapons left by the Syrian Armed
Forces.

Leaders of the insurgents involved
in overthrowing Assad’s regime had
announced that they would soon
launch a war on Israel to conquer

Jerusalem. In response, Operation
Arrow of Bashan was set into
motion by the Israeli Air and Space
Force (IASF) and Navy to destroy
the majority of operational fighter
jets, attack helicopters, air defense

systems, ballistic missiles and navy
vessels left by the Syrian Armed
Forces. This was carried out in order
to prevent their future use against
Israel. In addition to these strikes,
the IDF’s infantry, armored and

In the early hours of December 9, one of the Sa’ar 4.5-class
i missile boats of the Israeli Navy used Spike NLOS surface-to-
surface missiles to target 15 vessels of the Syrian Arab Navy in

two ports of Latakia Babak Taghvaee
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USAF targets ISIS in Syrla

THE USAF launched a string or
airstrikes using B-52s, F-15Es and
A-10s targeting Islamic State (ISIS)
terrorists in Syria following the fall
of the Assad regime at the start of
December.

The sudden takeover by Al-Qaeda
affiliated terrorist groups, including
the Tahrir Al-Sham organization,
led to the release of thousands of
ISIS members from prisons across
Syria, allowing the group to regain
power in the region. The Kurdish-
led Syrian Democratic Forces (SDF),
a crucial partner of the Combined
Joint Task Force Operation
Inherent Resolve (CJTF-OIR), came
under attack by Turkish-controlled
Islamist groups, halting their anti-
ISIS operations.

The resurgence of ISIS in Syria,
coupled with the SDF’s inability to
combat them effectively, resulted
in a significant increase in combat
operations by the USAF fighter and
bomber squadrons in the Central
Command (CENTCOM) area of
responsibility (AOR). Forty-eight
fighter jets from four squadrons,
along with six B-52H bombers,
conducted numerous airstrikes
targeting not only ISIS, but also
various Al-Qaeda affiliated groups
that posed a threat to US Army
Special Operation Forces and
Rangers in Syria.

Flying Tigers A-10Cs in
action

Aleppo in the north of Syria was
occupied by Al-Qaeda affiliated

The 389th FS based at Mountain Home
AFB has 12 of its F-15Es on deployment
at Muwaffaq
Al-Salti AB
since October
2024. These
aircraft became
heavily involved in
combat air patrols
to protect US and
Israeli forces in
Iraq, Syria and Jordan
USAF/Staff Sgt
Gerald Willis
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The A-10Cs of the USAF’s 74th EFS used their massive
GAU-8/A Avenger Gatling gun to strafe and destroy PMU
targets in Deir Ez-zor on December 3, 2024 USAF/Tech

Sgt Devin Boyer

groups between November 29 and
December 2, 2024. In response to
this, the Iraqi government decided
to deploy its army and Popular
Mobilization Forces (PMU) to the
borders with Syria. Some of the
brigades of the PMU with a close
relationship with the Islamic
Revolutionary Guard Corps Quds
Force (IRGC-QF) entered Syria and
were deployed to Deir Ez-Zor.

The IRGC affiliated factions of the
PMU launched unguided rockets

and mortar at the US Army troops
at Green village and other military
camps near the gas and oil facilities
of Deir Ez-Zor on December 3. In
response to these actions, the
USAF’s 74th EFS used a fleet of
12 A-10C+ Thunderbolt Il ground
attack aircraft from Al-Dhafra AB
to provide close-air-support (CAS),
preventing the PMU from attacking
the US military camps and outposts.
The A-10Cs destroyed three
truck-mounted multiple rocket
launchers, a T-64 tank, an armored
personnel carrier and mortar
positions that presented a threat
to US and Coalition forces. The
self-defense strike occurred after
rockets and mortars were fired
toward US forces.

Rise of ISIS in Syria
While the Israelis took drastic
measures against Al-Qaeda-
affiliated groups in Syria, American
forces held back from launching
similar actions in deference to the
Turkish government. This put heavy
pressure on the Air Force Central
(AFCENT) to compensate for the lack

of enough ground forces in Syria to
battle ISIS by increasing the intensity
and number of airstrikes on ISIS and
other Al-Qaeda-affiliated groups.

On the same day that the Assad
regime fell, AFCENT conducted
dozens of precision airstrikes in
Syria, targeting known ISIS camps
and operatives in central regions
of the country. The operation
struck more than 75 targets using
multiple USAF assets, including
24 F-15Es of the 389th and 492nd
EFSs from the 366th and 48th
FWs, 12 F-16CM Block 50s of the
480th EFS from the 52nd FW and
six B-52Hs of the 69th BS (Bomb
Squadron), a subordination of the
5th BW (Bomb Wing).

“There should be no doubt: we
will not allow ISIS to reconstitute
and take advantage of the
current situation in Syria,” said
General Michael Erik Kurilla. “All
organizations in Syria should know
that we will hold them accountable
if they partner with or support ISIS
in any way.”

As the days passed, ISIS
gradually increased its power in
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the attack Operation True Promise,
although the US forces in Jordan
dubbed the event as the Great Iranian
Turkey Shoot, due to both squadrons
being successfully involved in

destroying as many targets as possible.

A 48th FW
technician
deployed at
Muwaffaq Al Salti
stated that it was an extremely active

night on the base, with Iranian missiles

seen streaking across the sky. Iran was

reported to have launched around 170

drones, 30 cruise missiles and more
than 170 ballistic missiles towards
Israel, with the US aircraft accounting
for approximately 80 of those being
shot down.

The 494th was retained in Jordan
as a contingency until the situation
stabilised enabling six F-15Es to
return to Lakenheath on May 8,
followed by the remaining six
two days later. As with previous
deployments, the aircraft arrived
home suitably embossed with nose
art along with a mission tally of bomb
symbols in black, and red missiles
characterisations to denote successful
target acquisition and destruction.
The nose art was applied in grease
paint, which had begun to wear off
even before the jets landed back
at Lakenheath. Most artwork had
disappeared within a few weeks of the
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Top: An unusual visit
to Europe was made
by four F-35As of the
134th FS, Vermont
ANG in September to
attend the AirPower
24 event at Zeltweg,
Austria. Afterwards,
the four jets relocated
to Lakenheath on
September 12 to night-
stop before returning
to Burlington the
following day Andrew
McHKelvey

Above: The only RAVN
Hawk painted in the
grey colour scheme
was NX508XX seen
landing at Lakenheath
in January when the
contractor began flying
air combat training
sorties Bob Archer

F-15Es returning to normal operations
due to challenging UK weather
conditions. During the seven months

in theatre, the dozen aircraft flew
1,200 missions, accumulating some
6,200 flight hours.

F-15E NAMES AND MARKINGS APPLIED DURING THE US CENTRAL COMMAND DEPLOYMENT

SERIAL m BLACKBOMB SYMBOLS | RED MISSILE LAUNCHES

91-0310  Strafe 1 large (inscribed UAS -

significance unknown)

91-0313  Mullet 8 2

91-0314  RedTail Angel 20 13

91-0315 Dutchman 21 10

91-0324  El Jefe 8 1

91-0602  Phoenix o) 9

91-0604  ElLobo 13 0

96-0201  Hellcat 27 o

96-0202  Panther Cub 0 1

96-0204  Clawin'Kitty/RAWR 14 10 plus one red SAM-6 symbol
00-3000 Bomb Truck &) 9

01-2002  Warlord 3 0
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Nellis unit’s markings complete with
tail code WA but will almost certainly
\l ¢ \ be recoded shortly. It is unclear if these
will be permanently assigned or just on
loan until the TR-3 issue is rectified.

The F-15E

The number of F-15Es remained
constant at 51, divided almost equally
between the two squadrons. However,
a major overhaul and upgrade is being
carried out by Boeing at Kelly Field
Annex (part of the Joint Base San
Antonio), with four aircraft there since
May-September 2023. In addition,

a further ten are currently receiving
Programmed Depot Maintenance
(PDM) with the Warner Robins Air
Logistics Complex at Robins AFB,
Georgia. Each PDM involves every
component being checked for wear
and the airframe evaluated for
structural integrity, before repaint and
reassembly, then return to Lakenheath.
A PDM cycle lasts about 18 months.

The year opened with 12 F-15Es of
the 494th FS deployed to Muwaffaq
Al Salti Air Base, Jordan, present since
October 2023.They were serving US
Central Command (CENTCOM) and
its ongoing commitment to support
allied nations in the Middle East against
various terrorist or warring factions in
the region. The assignment of USAF
fighter aircraft to Jordan is primarily due
to the base’s geographical location that
enables a quick response to any detected
threat within Iraq or Syria. The 407th
Air Expeditionary Group is responsible
for day-to-day activities in Jordan,
which is accountable to the 332nd Air
Expeditionary Wing.

The 494th FS was due to complete
the six-month deployment during
early April 2024 but were delayed
because the volatile situation
involving extremist groups, and other
factions were still staging attacks
against US military targets in Iraq
and Syria. Furthermore, Iran was
supporting the launch of numerous

\ Y ‘ 7.'/"‘;~‘(,'\"7w'\v‘" { .

‘ * * ! *— *- .Y * 5 * i missiles and drones against Israel.
4 ] 4 Y \ } The 494th was held there, despite
A % ’ : A A | A A : )

a replacement squadron arriving in
theatre to begin their deployment.
The incoming unit comprised a dozen
F-15Es of the 335th FS/4th FW which,
together with the incumbent 494th,
were launched to fight a swathe of
missiles and drones launched by

Iran and her proxies on the night of
April 13. The US government named

www.Key.Aero // February 2025 m
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91-0310 inscribed Strafe, with i
| aswell as a huge red missile marked UAS - abbrev
unknown. All photos, i

THE QATARI CONNECTION

The Qatari Air Force have been accepting delivery
of new Boeing F-15QA Ababils, with most of
them transiting Mildenhall on their flight from the
factory at St Louis, Missouri to their destination

at Al Udeid Air Base. By August 23, 2023, 36 had
been delivered. A second batch is currently being
delivered, with two, 17-040 and 17-042, arriving
at Lakenheath on July 10.Three days later 17-039
and 17-041 arrived at Mildenhall, with the Qataris
happy to support the Royal International Air
Tattoo at RAF Fairford with a pair of aircraft. Boeing
technicians prepared the aircraft for display, while
a company test pilot demonstrated the routine

to the flying control committee at Fairford ahead
of performing an extremely impressive routine

to spectators. The temporary US markings,

which are a normal feature of Qatari F-15QA for

the delivery flights, were replaced by full Qatari
scheme. Numbers 17-039 to 17-042 were changed
to QA535 to QA538 respectively for the duration
of RIAT. Furthermore, the aircraft at Mildenhall
relocated to Lakenheath on July 15.

In addition to Fairford, the F-15QAs were
demonstrated at the Farnborough International
Airshow between July 22 and 28 and then
returned to Lakenheath briefly on July 26, before
being transferred to Stansted Airport on July 31.
They relocated to Stansted to clear UK customs
for their delivery flight to Qatar on August 5.
However, only two completed the flight, with
QA536 and QA537 landing at Lakenheath as one
had developed a technical issue (believed to have
been a leak from one of the conformal fuel tanks.)
Various test flights were undertaken, with the

Boeing technicians removing the Qatari military
markings, and the jets reverted to their temporary
US insignia and serial.

With another delivery due to arrive at
Mildenhall imminently, the two F-15QAs
relocated to Mildenhall on October 17,
performing an 80-minute local flight in the
process. Three F-15QAs then completed the
trans-Atlantic crossing on October 18. Evidently
one of the newest aircraft also developed a
technical problem, as 17-045 flew to Lakenheath
on October 21. This aircraft remained at
Lakenheath when the other four departed to
Qatar on October 22 and was still present at
Lakenheath at the end of the year as the next
delivery to Mildenhall anticipated for December
4 did not materialise.

VICE COMMANDER COMPLETES 3,000 FLIGHT HOURS

Col Robert B Olvis, the 48th FW Vice Wing
Commander achieved a significant milestone
on November 7 when he flew his 3,000th hour
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in the F-15E. Flying 91-0310, Olvis was met
by a pair of fire engines after landing, which
escorted the jet to the main apron. There

he was doused in champagne, before being
congratulated by aircrew members of the
494th FS.
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The increasing need for additional US
assets in the Central Command theatre
to enhance retaliation, if necessary,
prompted the Department of Defense
to send the 492nd FS, with a dozen
F-15Es departing Lakenheath early
on November 7.The hastily arranged
deployment brought the number of
Strike Eagles in theatre to 36 — 12 366th
FW F-15Es were also at the base (more
on this later in this article). However, the
12 4th FW jets had completed their six
months deployment and were scheduled
to leave for home. They were retained in
Jordan in much the same manner as the
494th extended their stay in the spring.
The arrival of the 492nd F-15Es in Jordan
permitted the 4th FW to begin leaving for
home, with nine arriving at Lakenheath
on November 9, having made a fuel stop
at Aviano Air Base, Italy. Two failed to
leave Jordan, while a third developed a
technical issue at Aviano. Those arriving
at Lakenheath were all sporting nose art,
names, and mission marks. Six departed
for Seymour Johnson AFB two days
later, while the other three remained
behind to wait for the stragglers.

Having had their technical problems
rectified, the two F-15Es in Jordan flew
to Aviano on November 12, where they
joined the singleton. All three made an
extremely early start for the UK, arriving
at Lakenheath around 0900hrs on
November 13. Finally, the six all departed
the UK for the direct flight to Seymour
Johnson AFB on November 14.

The first 4th FW F-15E to land at
Lakenheath was 89-0487 inscribed for
the 335th FS squadron commander.

For many years the aircraft has been
named Lucky, as it has the honour of
having achieved several flight hours’
milestones — the most recent being
15,000 hours accomplished on May

17, 2024, while deployed to Jordan.
Furthermore, the jet displays a green star
on the nose, to denote the kill of an Iraqi
Air Force Mil Mil-24 Hind on February 14,
1991, during Operation Desert Storm.
The kill was achieved by a GBU-10 2,0001b
laser guided bomb.

Top Left: Short-term
deployments by 48th
FW squadrons to air
bases in Europe are
usually supported

by C-130J-30s at
Ramstein. The resident
86th Airlift Wing
frequently has a pair
of reservist Hercules in
temporary residence,
including 18-5921 of
the 165th AS, Kentucky
Air National Guard
visiting on October 4
Andrew McKelvey

Top Right: 494th

FS F-15E 91-0313
taxiing at Lakenheath
during June still with
the ‘Mullet’ nose art
and mission marks
displayed. These had
all been removed within
a couple of months

Bob Archer

Below: F-35A 20-5613
creates wingtip
vortices from tire
smoke when touching
down onto the Hosio
highway in Finland

on September 4 USAF
official
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“FOR DECADES, THE 62ND HAS SPECIALISED
IN THE WORLDWIDE TRANSPORTATION OF
NUCLEAR WEAPONS AND THEIR ASSOCIATED
COMPONENTS TO AIR BASES WITH THE
APPROPRIATE INFRASTRUCTURE”

Other 48th FW Taskings

The absence of the 494th FS for seven
months in the Middle East placed
additional obligation for the 492nd FS
to participate in a host of exercises and
air policing commitments. The squadron
specialises in the air to ground role,
hence its reputation as a’bomb-truck’
capable of launching both dumb and
smart weapons. In addition, crews are
proficient in the delivery of various
‘special’ munitions, although the US
Department of Defense is always
reluctant to confirm or deny this subject
in relation to RAF Lakenheath. However,
the US has confirmed that additional

resources have been made available for
upgrades to appropriate infrastructure
at Lakenheath for nuclear weapons.
Furthermore, the presence of 62nd
Airlift Wing Boeing C-17As regularly at
Lakenheath could well be an indication
that components for these weapons
are being delivered. For decades, the
62nd has specialised in the worldwide
transportation of nuclear weapons and
their associated components to air bases
with the appropriate infrastructure.
Nevertheless, the Wing has
concentrated on conventional taskings,
beginning with the 492nd Roadshow
2024 - triple exercise participation in
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the USA. That saw 14 F-15Es involved,
which departed Lakenheath on February
26 with eight aircraft, followed by six
more two days later. The exercises were
Combat Hammer at Hill AFB, Utah,
followed by Red Flag 24-2 at Nellis AFB,
Nevada, and finally Combat Archer at
Tyndall AFB, Florida.

Participation in these three different
exercises was designed to train and
evaluate the squadron personnel in
various disciplines. Combat Hammer
was an air to ground exercise, involving
sorties flown to the local bombing
ranges situated within the vast salt
flats. Live ordnance as well as simulated
weapons delivery was employed
to familiarise crews with munitions
delivery techniques. Red Flag was
aimed at providing the 492nd with
a multi-discipline exercise, designed
to be as realistic as possible to actual
combat. Combat Archer was the air-to-
air component, designed to provide
crews with the opportunity to hone
their skills to engage life-sized, credible
targets launched from the complex
adjacent to Tyndall AFB and flown over
the Gulf of Mexico. Running the three
exercises simultaneously enabled the
squadron to train in differing scenarios,
thereby saving the time and expense of
deploying to the USA on three separate
occasions. The aircraft returned home on
April 10and 12.

The 492nd FS assumed the
responsibility for Iceland Air Policing on
June 3 when four F-15Es were deployed
to Naval Station Keflavik. Although the
deployment was very short, as the aircraft
returned on June 17, the crews were
required to familiarise themselves with
the locality and procedures. In the event
of an emergency situation involving the
incursion by potentially hostile forces,
the crews could return to Keflavik having
already become familiar with the area.
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Top Left: A dozen
F-15Es from the

366th FW at Mountain
Home AFB arrived at
Lakenheath on October
7 including 88-1667,
seen taxiing from

the runway in some
fabulous evening light
Andrew McKelvey

Top Middle: Included
in the dozen 3rd Wing
F-22As that routed

to the Middle East
was 05-4088 seen
departing on August
Andrew McKelvey

Top Right: Arriving at
Lakenheath during
indifferent weather,
335th FS commanders
F-15E 89-0487 named
Lucky, and inscribed
15,000 to denote the
milestone in flying
hours achieved while
deployed to Jordan
Martin Fox

Tactical Leadership
Programme

The 48th FW regularly participates in
the Tactical Leadership Programme
(TLP) at Albacete AB, Spain. Having
enjoyed a period of post-deployment
normality at Lakenheath, the 494th

FS sent 12 F-15Es to Spain on
September 20. Apart from Spanish
and US participants, TLP 2024-3
included French Mirage 2000Ds and
2000-5F, Romanian F-16AMs, Turkish
F-16C/Ds, as well as a pair of US Navy
MH-60Rs and two US Marine Corps
MV-22B Ospreys. The 494th FS flew the
ground attack mission, but with no
weapons carried, munitions delivery
was simulated. The exercise
concluded on October 4
when the Strike Eagles
returned home.
Interestingly, the
absence of a

Aviano, to be hangared. They remained
shut away until October 31 when they
returned to Lakenheath. Ordinarily
they would not have been noticeable,
but prior to departure the name of

the allocated pilot, which is normally
stencilled on the nose wheel door,

had been removed. While this is not a
unique situation, it was unusual for six
jets to be away for over a month and
not flown. Interestingly, one of the six,
20-5595, returned on its own after the
others, bringing the full complement of
41 F-35As at Lakenheath being resident
on this day. One eagle-eyed enthusiast
reported that this was the first tilve that

the entire complement was in situ at the
home station that year.

F-35s Land on Finnish
Highway

A pair of 493rd FS F-35As departed
Lakenheath on September 4 to take
part in exercise BAANA 24, involving
landing on the Hoiso Highway in
Finland. This was the first occasion
USAFE F-35s had operated from a
highway, with squadron personnel
learning operating techniques and
procedures courtesy of their Finnish
counterparts, who practice these

dozen F-15s in Spain, as well as 14

on overhaul and upgrade in the USA,
resulted in the flightline at Lakenheath
being devoid of operational aircraft.

F-35 Southern Deployment
Thus far it appears all the taskings were
for F-15Es. However, on September 29
six 495th FS F-35As armed with live
missiles on the wing tip rails departed for
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48TH FIGHTER WING CURRENT DISPOSITION

F-35A LIGHTNING

493rd FS 19-5485/'48th OG;, 19-5493/'493rd FS; 20-5594, 20-5595, 20-5596, 20-5598, 20-5599, 20-5613, 20-5614, 20-5616, 20-5617, 20-5618, 22-5682, 22-5683,
22-5684, 22-5685. Plus, ex-57th FW 20-5576, 20-5587 and 20-5597,

495th FS 19-5473, 19-5474, 19-5475, 19-5476, 19-5484/'48th FW, 19-5486, 19-5495/'495th FS, 20-5570, 20-5571, 20-5572, 20-5573, 20-5574, 20-5580, 20-5581,

20-5582, 20-5583, 20-5588, 20-5589, 20-5590, 20-5600, 20-5601, 20-5602, 20-5603, 20-5604, 20-5615.
F-15E STRIKE EAGLE

UNIT SERIALS

492nd FS blue fin tip 91-0301, 91-0302, 91-0303, 91-0306, 91-0307, 91-0308, 91-0312/'48 OG, 91-0315, 91-0316, 91-0317,91-0318, 91-0321, 91-0327, 91-0331, 91-0332,
91-0605, 96-0202, 96-0205, 97-0218, 97-0219, 97-0220, 97-0221/'492 FS; 97-0222, 98-0131,98-0133, 98-0134, 98-0135.

494th FS red fin tip 91-0309, 91-0310, 91-0311, 91-0314/'494 FS; 91-0320, 91-0326, 91-0329, 91-0334, 91-0335, 91-0602, 91-0603, 91-0604, 92-0364, 96-0201/'48 FW;
96-0204, 00-3001, 00-3002, 00-3003, 00-3004, 01-2000, 01-2001, 01-2002, 01-2003, 01-2004.

2024 ended as it began with more than half the F-15E complement away. The F-35As on the other hand were all in residence, although it is anticipated the
Lightning Il will make its maiden combat debut to the Middle East with the type in 2025.
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Above: High flying
F-15E 89-0487 named
Lucky of the 4th Fighter
Wing and suitably
inscribed 15,000 to
denote the milestone
number of hours flown
in almost 35 years

of service. Overflying
Jordan during the
recent Central
Command deployment
USAF official

methods
regularly. A major
factor was to touch down

7 precisely on the designated landing

zone, which had been cleared of the
normal hardware associated with road
traffic. Furthermore, the highway was
significantly smaller than the runway at
Lakenheath and other air bases which
usually host fighter aircraft. Due to a
lack of support and infrastructure in the
remote area, the F-35s were required
to hot pit refuel. An opportunity to
practice these procedures was unique
as this is not possible in the UK.

Air Combat Training
Throughout 2023, Top Aces International
had an ongoing commitment to

provide aggressor air combat training at
Lakenheath with a mix of two or three
Dornier Alpha Jets and a pair of Douglas
A-4 Skyhawks. The aircraft were forward
deployed to Lakenheath from Top

Aces’ main European operating base at
Nordholz, Germany.

However, on

December 4, 2023,
four BAe Hawk Mk.67s
4 operated by RAVN
’ Aerospace arrived from
Prestwick, at the completion
of their flight from Houston, Texas.
Soon after arrival the aircraft were
sheltered within the empty 493rd FS
area, where they remained until January
8, when they began flying a number of
familiarisation sorties.

The RAVN aircraft were composed
of N503XX, N504XX, NX508XX and
N511XX, and were formerly operated
by the Republic of Korean Air Force
(ROKAF). NX508XX was painted in an
overall pale grey scheme, while the
other three retained their green and tan
camouflage pattern from the RoKAF
period. The Hawks began flying training
missions on January 10, departing
slightly ahead of the relevant 48th
FW fighter aircraft to establish their
training programme within a reserved
airspace area. Reports suggested the
F-15E aircrews benefitted from the
training, whereas the F-35A pilots,
applying stealth characteristics, were
more advantageous in aerial combat,
therefore deriving little or no real
benefit. This may well account for the
RAVN aircraft staying for a relatively
short period, departing Lakenheath on
April 8 for Prestwick at the start of their
flight back to Houston.

Returning to the Top Aces
deployment, the year began with
A-4N C-FGZE/'495’ along with Alpha
Jets C-GJTA/'057" and G-GLTO/'069’
being in residence on January 1.
The A-4 returned to Nordholz on
January 17, while A-4N C-GFZI/'531"
arrived on January 30. After a quick
refueling, the A-4N flew a brief
40-minute familiarisation sortie.

No other missions were flown by

Top Aces aircraft during January.

An A-4N exchange was made on
February 13, with C-FGZI returning

to Nordholz, and being replaced by
C-FGZT/'542". One of the Alpha Jets
flew the first sortie of the year on
February 14 accompanied by the A-4
for an evening training mission, as
the 48th FW was engaged in night
flying. Callsigns used were the very
appropriate Hotrod 01 for the A-4
and Ambush 71 for the Alpha Jet. By
the end of February, two Top Aces
Alpha Jets and two RAVN Hawks were
conducting simultaneous training
sorties to add a degree of dissimilar air
combat realism to scenarios.

All the Top Aces aircraft departed
for Nordholz on March 18, when
their work was completed. AIthough
not related to combat air training
with the 48th FW, Hawker Hunter
Aviation Hunter T.72 XE704 and F.58
77190 performed a pair’s overshoot
at Lakenheath on March 19 while on
a sortie from RAF Leeming, North
Yorkshire.
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aerobatics even higher. In the end, it was
not only a demonstration of this type’s
agility and raw power, but maybe more a
political sign of underlining the historical
collaboration between Russia and China in

military aviation.

Russia’s Su-57

Besides the Russian Flankers, there was
an appearance by a Sukhoi Su-57 both
on the ground as well as in the air. It was
being shown for the first time outside
of Russia, sending yet another clear
message about the close military co-
operation it shares with China, even if the
real aim was to attract potential export
customers. According to the Russian
news agency TASS, a first Su-57E export
contract was signed at Zhuhai to an
undisclosed customer.

Overall, the appearance and
presentation at Zhuhai left some mixed
feelings. Yes, the aerial display had the
crowd in awe of the Su-57’s physics-
defying agility, but a second, closer
look raised questions about Russia’s
true capability to build and offer such
a complex machine. While China
demonstrated two fifth-generation
fighters, Russia brought two Su-
57s to Zhuhai - but the first was a
prototype, the T-50-4 ‘054 Blue’and not
a production aircraft, while the second
one was not even a real aircraft, but
rather a static test airframe unable to
fly. Additional questions arose about
the manufacturing quality and, since
the dedicated AL-51F engine is still not
ready and only limited numbers have
been delivered to the Russian Air Force,
it remains to be seen whether Russia can
deliver such a type.

An interesting aspect of the Russian
participation was the presentation of
the 1775 fifth-generation engine from
the United Engine Corporation. Aimed
at replacing the existing AL-31F engines
of the Su-27/-30 series, the 177S boasts
an increased overall performance, with a
maximum thrust of 145kN and improved
reliability (6000 hours service life), in
addition to reducing fuel consumption in
all operating modes.

Combat-capable UAVs/UCAVs

Besides the major fighter aircraft on
show, another important element of
the exhibition was the UAV section.
The biggest news was a type of drone
mothership called Jetank or Jiutian
(High Sky), that offered a 16-ton
maximum take-off weight and a 25m
wingspan. Aside from an external
appearance similar to a single-engined,
unmanned A-10 Warthog, its most
unique feature was a weapons bay or
quickly replaceable modular payload
section designed to launch swarms of
smaller UAVs and/or loitering munitions.
An alternative option showed
interchangeable ISR sensor pallets and
surveillance equipment, but not much
more about its status was available.

As is usually the case, several smaller
UCAVs and UAVs were shown, including
the latest members of AVIC's Chengdu
Aircraft Industry Group (CAIG) Wing
Loong (WL) family: an operational WZ-
10 and the Wing Loong X, a propeller-
driven armed UAV/UCAV with an alleged
weight of about six tonnes which was
shown with its payloads of sonar buoy

pods, torpedoes, air-to-air missiles and
anti-ship missiles, demonstrating anti-
submarine warfare capabilities for the
first time. Also on show were a number
of UAV/UCAVs marketed under the label
of CASC Rainbow, including the well-
known CH-4 and CH-5 and a mock-up of
the CH-7, which recently carried out its
first taxi-tests. Another UAV rumoured
for PLAAF service as the GJ-X is most
likely based on the latest CH-9 MALE/
HALE UCAV.

Other military aircraft

This year's show offered a number of
other interesting types. There were four
Y-20A transporters and YY-20A tankers
present, impressively demonstrating

the PLAAF’s growing strategic transport
capacities. PLA Naval Aviation showed
the KQ-200 ASW type, and although less
spectacular, the Z-20)J utility/transport
naval version helicopter also made an
appearance, confirming that it is in use.
The two aerial demonstration teams - the
Ba Yi (also known as August 1st) with
their J-10CY and Red Falcon with their
JL-8 — were put through their paces, while
the JL-10 jet trainer underlined that the
manufacturer now produces everything
in-house, from simple trainers to high-
end stealth fighters.

As in 2022, an H-6K with a hypersonic
KD-21 air-launched ballistic missile (ALBM)
was on show and AVIC/CAC unveiled a
J-10CE built especially for export, with a
variety of new weapons and an interesting
option to carry two medium-range AAMs
fitted to the fuselage. The J-10CE was
also interesting for another reason, as it
is allegedly the first example to not be
manufactured at CAC in Chengdu, but
was allegedly assembled in Guizhou at
GAIC. CACin Chengdu is said to now be
concentrating on the production of the
J-20 and the sixth-generation fighter.

Conclusion

Overall, the show gave China the
opportunity to show off its rapidly
advancing military technology by
unveiling a plethora of cutting-edge types,
but also offered a chance for western
observers to get a close glimpse of China’s
latest systems. China is not only a huge
market, but is increasingly gaining a
reputation as a manufacturer of modern
aircraft on a par with the west. With
tensions over Taiwan expected to rattle
many cages, the US military and its allies
can see that any conflict with China could
be a painful and costly one.
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The J-15T was shown publicly for the first
time in July 2016, when a catapult-capable
demonstrator showed its capabilities.

By 2021, a modified LRIP variant with
strengthened front landing gear and
anew AESA radar in a canted radome
was tested, but no service entry details
were given. Now it seems that SAC had
secretly built more than 30 J-15Ts already
and they were in service aboard the two
operational carriers.

Another LRIP aircraft, numbered ‘1518,
was shown in the static display. It is
powered by WS-10B engines, unlike all
other operational aircraft so far, which still
rely on Russian AL-31F engines. According
to some reports, the next production
batch of J-15T fighters will have the
Chinese engine and it will eventually be
used in all Chinese Flanker variants.

m February 2025 // www.Key Aero

The J-15D electronic warfare version
has been known since late 2016 and is
based on the J-15S twin-seater, as well as
the electronic warfare-configured PLAAF
J-16D fitted with huge wingtip ESM/ELINT
pods. The windshield mounted IRST/LR
has been removed and there’s a different
AESA-radar in a slightly remodelled
radome, but the most surprising addition
were the four large EW jammer-pods of
the RKZ-930 series.

The two aircraft shown are part of the
PLAN Naval Aviation’s Carrier Air Wing
structure in a role similar to the EA-18G
Growler in US Navy service.

Lots of Flankers

It is almost ironic that the J-16 and J-16D
Flanker variants were almost completely
ignored by attendees, even though both

The operational twin-seater J-15D was shown carrying
four huge jammer-pods as well as a prominent
wing-tip jammer

PLAAF versions were present this year with
alarge array of air-to-air and air-to-ground
weaponry. Based on the legacy Su-30MKK,
but fitted with indigenous AESA radar and
WS-10B powerplants, the J-16 showcased
China’s impressive advances in avionics,
materials and weaponry, marking a
departure from its reliance on the original
Russian airframe.

Russian Flankers attended the
show in form of the Russian Knights
demonstration team, which returned to
Zhubhai after an eight-year hiatus. Their
exceptional performance with a single
Su-30SM and six Su-35S fighters in an
impressive 35-minute display went down
well with the Chinese spectators. Unlike its
Chinese counterparts, the Su-35S is fitted
with thrust-vectoring engines, thus raising
the bar for manoeuvrability and formation
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LA

he 48th Fighter Wing

commemorates its

65th anniversary at RAF

Lakenheath, Suffolk, UK,

having officially relocated

from Chaumont-Semoutiers
Air Base, France on January 15, 1960.

Last year opened with the Wing still

responsible for the 48th Operations
Group which administers four flying
units. Two are equipped with Boeing
F-15E Strike Eagles assigned to the
492nd and 494th Fighter Squadrons,
along with two more squadrons
flying the Lockheed Martin F-35A
Lightning Il allocated to the 493rd
and 495th Fighter Squadrons. No new
aircraft were delivered until the end
of the year, as the Technical Refresh 3
(TR3) software issues plaguing new
production airframes had not yet been
resolved. Details emerged that some
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TR3 configured F-35As have been
allocated to Lakenheath, but delayed,
have subsequently been diverted to
non-combat units, including the 57th
Fighter Wing at Nellis AFB, Nevada. The
57th FW is the operational unit of the
USAF Warfare Center, responsible for
enhancing combat tactics, but without
a dedicated combat role, and therefore
not in need of the latest upgraded
software. Lockheed Martin anticipates
rectifying the software problem by
early 2025, enabling deliveries to
resume to units such as the 48th FW
by the summer. Seemingly the United
States Air Forces in Europe wished to
bring the 48th up to full strength as

a priority. Consequently, three 57th
FW F-35As, serials 20-5576, 20-5587
and 20-5597, flew to Lakenheath

on November 21 to increase the
complement. They arrived wearing the

Top: F-15E Strike
Eagle 01-2004 of

the 494th Fighter
Squadron makes

low level pass down
the RAF Lakenheath
runway on August

13 — the hottest day
of the year in the UK.
The jet is wearing
badges of the 492nd,
493rd (F-15C unit
that left the base in
October 2021) and the
494th FS on the engine
intake Alan Warnes

Right: The main F-15E
ramp at Lakenheath
with just 16 aircraft
parked, on September
28. Apart from those
aircraft away in the
USA for major overhaul
and upgrade, the
Strike Eagle ranks were
depleted due to a dozen
aircraft at Albacete AB,
Spain to participate in
the TLP Bob Archer
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THE US Navy’s Wasp Amphibious
Ready Group (ARG) concluded its
seven-month mission to the US
Sixth Fleet’s area of responsibility
(AOR) on December 6, when the
Wasp-class amphibious assault
ship, USS Wasp (LHD-1), arrived
back at Naval Station Norfolk in
Virginia.

Along with the embarked 24th
Marine Expeditionary Unit (MEU)
Special Operations Capable (SOC),

Revamped CVW-5 takes nest at

MCAS IWAKUNI welcomed the
return of Carrier Air Wing 5 (CVW-
5) on November 17, when the
newly revamped air wing arrived
back in Japan after completing
asix-month ‘hull swap’ with the
Nimitz-class ‘flattop’ USS George
Washington (CVN-73) at Naval
Base San Diego, California.
Aircraft from CVW-5 flew to
Iwakuni from George Washington
(GW) as the warship neared the
end of her transit to US Fleet
Activities (USFA) Yokosuka. The

Wasp and her escort vessels -
comprising the San Antonio-class
amphibious transport dock, USS
New York (LPD-21), and Harpers
Ferry-class dock landing ship, USS
Oak Hill (LSD-51) - kicked off their
deployment to Europe on June 1.
Embarked aboard Wasp as part
of the 24th MEU(SOC) were

AV-8B Harrier Il fighters from

the MCAS Cherry Point-based
Marine Attack Squadron 223

‘flattop’ - which arrived at Yokosuka
on November 22 - will again assume
the role of the US Navy’s only
Forward-Deployed Naval Force-
Japan (FDNF-J) carrier, replacing
her sister ship, USS Ronald Reagan
(CVN-76), which was charged with
the mission for nearly nine years
before departing Japan in May.
To read more about GW’s return to
Yokosuka, see ‘Ready Room’ page 18
CAJ JAN.

The return of CVW-5 marks a
major step-change in capability

Subscribe to www.Key.Aero for breaking news stories.
Email the news team at editor@combataircraftjournal.com

(VMA-223) ‘Bulldogs’. As is typical
for ARG cruises, these AV-8Bs
were temporarily assigned to the
MV-22B Osprey-equipped Marine
Medium Tiltrotor Squadron 365
(VMM-365) Reinforced (REIN) ‘Blue
Knights’. Several AH-1Zs, UH-1Ys
and CH-53Es from other USMC
units were also detached to VMM-
365(REIN) for this cruise.

Prior to returning to Norfolk,
the ARG made one last port visit

for the FDNF-J forces in Japan as
itintroduces three new aircraft
types to the Indo-Pacific region: the
carrier-capable F-35C Lightning Il
fifth-generation fighter; CMV-22B

to Naval Station Rota, Spain, on
November 21 to replenish fuel
and supplies for the journey
home. As Wasp (pictured) neared
the US on December 3, the
aviation elements of the 24th
MEU(SOC) began to disembark
the “flattop’ and head back to
their respective home bases.

US Navy/Chief Mass
Communication Specialist Ruben
Reed

Iwakuni

Osprey carrier-onboard-delivery
(COD) tiltrotor; and E-2D Advanced
Hawkeye AEW&C aircraft
(pictured).

USMC/Lance Cpl David Getz
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The 2024 Atlantic and Pacific
hurricane seasons ended on
November 30, marking the

conclusion of another active

DEBBY, ERNESTO/FRANGINE.
HELENE. MILTON, NADINE.
OSCAR, RAFAEL. AND SARA

Pacific nmﬂo!l

season for the US Air Force’s
53rd Weather Reconnaissance
Squadron at Keesler Air Force
Base.

Nightwatch supports
Biden’s visit to South

America

US Air Force E-4B Nightwatch,
serial 75-0125 (pictured), made

a surprise visit to Curacao on
November 14, arriving from Offutt
Air Force Base (AFB), Nebraska,
using the callsign ‘GRIM 99'.

The aircraft was supporting US
President Joe Biden’s attendance
at the Asia-Pacific Economic
Cooperation (APEC) summit

in Lima, Peru. The Nightwatch
deploys to nearby locations
whenever the US President travels
and is kept on alert status should
an emergency occur or in case Air
Force One becomes unavailable.
Assigned to the 1st Airborne
Command Control Squadron, the
militarized 747-200 is one of four
serving as the National Airborne

Operations Center (NAOC)

under the Air Force Global Strike
Command, providing a survivable
link to US forces in the event of the
destruction of ground command
and control centers.

The E-4B’s arrival was preceded
by KC-135R serial 59-1506 (135th
ARW, lowa ANG), KC-135T serial
58-0084 (171st ARW, Pennsylvania
ANG) and KC-135R serial 58-0027
(151st Wing, Utah ANG). Several
USAF C-17A Globemaster llls
supported the detachment,
transporting personnel and
ground support equipment
to augment the locally based
429th Expeditionary Operations
Squadron (EOS).

USAF

Better known as the Air Force
Reserve Hurricane Hunters, the
unit flies WC-130J Super Hercules
aircraft to collect weather data
for National Hurricane Center
forecasts. In 2024, it flew 107
missions into 12 of the 18 named
storms in the Atlantic and two
of the 13 tropical cyclones in the
Pacific.

Lt Col Mark Withee, 53rd
WRS navigator, noted: “The
2024 hurricane season was an
interesting rollercoaster ride
with very strong storms early
and late in the season. Storm
Beryl was a rare June Category
5 hurricane and Rafael, a
Category 3, was a Gulf oddity
for November. The takeaway for

this year is that it’s important
to be prepared throughout
hurricane season, not just on
the coast but inland as well, as
we saw Helene’s impact to the
Appalachians.”

Through an interagency
agreement, tropical weather
reconnaissance is governed by the
National Hurricane Operations
Plan, which requires the squadron
to support 24-hour continuous
operations, with the ability to fly
up to three storms simultaneously
and response times of 16 hours.
The unit’s operations area is
immense, spanning from mid-
Atlantic to Hawaii.

USAF/graphic by Lt Col Marnee
AC Losurdo

B-52s simulate weapons
drop in Finland

Fighter jets from Finland and
Sweden joined forces with two
USAF B-52s to carry out a joint
simulated attack for the first time
ever on November 25.

Two Stratofortresses assigned
to the 20th Expeditionary Bomb
Squadron and operating from RAF
Fairford, one pictured leaving for
the mission, conducted a simulated
weapons drop training mission as
part of Bomber Task Force 25-1
in Finland. During the mission,
bombers integrated with Finnish
F/A-18C Hornets and Swedish Air
Force Saab JAS 39 Gripens.

The mission, codenamed
Exercise Apex Jet, showcased
Finland’s growing role within
the NATO alliance and
marked another milestone

in strengthening collective
defence. The event also enabled
US forces to learn from their
Finnish counterparts, following
austere landing demonstrations
in September and participation
in the Ramstein Air Base 1v1 air
superiority exercise in June.
General James Hecker,
commander of US Air Forces in
Europe - Air Forces Africa, said:
“This Bomber Task Force mission
exemplifies our unwavering
commitment to our European
allies and partners. Together, we
build stronger, more strategic
relationships that reinforce
security and stability across the
region.”
USAF/Airman 1st Class Laiken
King
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RECENT LOSSES

Royal Moroccan Air Force
Diamond DA42NG Twin Star,
serial number CN-PLO, operated
by the Centre d’Instruction des
Pilotes de Ligne was destroyed in
a crash on November 21 shortly
after take-off for a training flight
from Ben Slimane Airport. It came
to rest inverted and broken up in a
wooded area. Both crew members
were killed.
While parked on the ground
at Dnipro International Airport,
Dnipropetrovsk Oblast, Ukraine,
a Ukrainian Air Force MiG-
29 Fulcrum was destroyed
on November 22 after being
targeted and struck by a 9K720
Iskander mobile short-range
ballistic missile with a cluster
warhead launched by Russian
forces.The attack was officially
acknowledged in a statement by
the Russian Ministry of Defence.
While on a local training flight
from Base Aerienne Ulpian Paez at
Salinas Airport on November 26,
Ecuadorian Air Force Diamond
DA20C-1 Eclipse, serial number
FAE1064, experienced engine
failure and was destroyed when
it crashed into a street in La

Libertad. Both crew were killed,
while the occupants of a vehicle and
motorcycle were seriously injured.
The aircraft was operated by the
Escuela Superior Militar de Aviacidn
(ESMA) Escuadrén Entrenamiento
Aéreo/Esc 2412 at Salinas.

While undertaking a routine test
flight on December 4, an Islamic
Republic of Iran Air Force HESA
Yasin advanced jet trainer/light
attack aircraft was destroyed
when it crashed under unknown
circumstances into a mountain near
Firuzabad, southwest Iran. The two
pilots were killed.

After returning from a third
functional check flight from Cavite
City-Danilo Atienza Air Base/
Sangley Point Airport following
a400hr scheduled maintenance
inspection, Philippine Naval
Air Wing AW109E Power, serial
number 432, assigned to Maritime
Strike Helicopter Squadron 41
crashed on December 3 while
landing and was substantially
damaged. The two pilots and three
other occupants escaped with
minor injuries. After the crash, the
Navy temporarily grounded the
type pending investigation.

Following the collapse of the
Bashar al-Assad government in
Syria, on December 9 the Israeli Air
and Space Force undertook an air
strike in Syria on Mezzeh Air Base,
Damascus, to prevent Syrian Air
Force aircraft falling into the hands
of extremists. Multiple Syrian
Arab Air Force SA342L Gazelles,
including serial numbers 1307,
1310, 1313, 1316, 1337, 1340 and
1346, plus at least one more, were
destroyed in the attack.

In addition to the above
mentioned Israeli attack on Mezzeh
Air Base, the Israeli Air Force struck
many other Syrian military targets.
These included Qamishli Air Base in
northeast Syria, Shinshar Air Base
in Homs, Aqrba Airport southwest
of Damascus and Qabr Essit Airport
south of Damascus, the last of which
is a civilian airfield where some
military helicopters had fled. It is
likely that numerous aircraft were
destroyed during these raids, but
specific details are as yet unknown.

After departing from Isparta-
Siileyman Demirel Airport on
December 9 with a second
helicopter on a training flight,

a Turkish Land Forces UH-1H
Iroquois operated by the Army
Aviation School collided with the
second example at around 1100hrs

local time over Isparta. The
Iroquois crashed in an open field
and was destroyed, killing five of
the six on board, while the sixth
died soon afterwards. The second
helicopter landed safely.

A US Air Force MQ-9A Reaper
crashed on December 9 in an area
controlled by Syrian Democratic
Forces (SDF) near Tell Tamer.
Images released by the SDF
show it upright with its propeller
partially destroyed, suggesting
it came down in a relatively level
attitude and may have merely
suffered engine failure, rather than
being shot down.

While in flight on December
10, the pilot of Policia Nacional
Paraguay Robinson R44 Raven
11, serial number A-01, noticed low
rotor RPM and attempted to make
an emergency landing at around
1600hrs local time in an open area
at Beterete Cué. However, the
helicopter came down heavily,
causing the main rotor to sever
the tail boom, following which it
rolled over onto its port side. The
three crew members escaped
with minor injuries. This same
helicopter had been damaged in
two previous accidents, on August
19,2010 and January 24, 2012, but
in both cases was repaired.
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Vietnam receives
Texan IIs

Textron Aviation Defense
delivered five Beechcraft T-6C
Texan Il trainers to the Vietnam Air
Defense Air Force at Phan Thiet
Air Base in Binh Thuan Province,
on November 20, writes Tom
Kaminski.

Handed over during a formal
ceremony, the Texan lls, which
were ordered under the US
foreign military sales process in
August 2022, are the first aircraft
to be delivered to Vietnam since
the US forces withdrew from the
former Republic of Vietnam in
1975. Pictured are T-6C 604 and
605 taxi at Beech Field in Wichita,
Kansas at the start of their
delivery flight to Vietnam

The contract included ground
support equipment, spare
engines, parts, life support
equipment, and technical
support. After a multi-stop ferry
flight that began at Beech Field
in Wichita, Kansas on November
1, the trainers arrived at Tan
Son Nhat International Airport
in Ho Chi Minh City, Vietnam
on November 18. Vietnam is
the 13th international operator
of the Texan Il and initially
contracted for three T-6Cs. It later
increased its orders to include 12
and the remaining aircraft will be
delivered by mid-2025.
Image:Textron Aviation/Greg
L. Davis

Air Pirates
receive Apache
Guardian

The Utah Army National Guard’s
1st Battalion, 211th Aviation
Regiment received the first of 24
new AH-64E Apache Guardian
helicopters on November 23,
2024, when the first group of
four Apache Guardians arrived
at the Army Aviation Support
Facility at South Valley Regional
Airport’s in West Jordan. They
were reportedly transferred from
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the 1st Battalion, 82nd Aviation
Regiment at Fort Liberty, North
Carolina, which will be acquiring
the newest V6 variants of the AH-
64E. The Army Guard battalion
has operated the Apache since
1992, when the first AH-64As
arrived. The ‘Air Pirates’ later
transitioned to the AH-64D in
October 2009.

Tom Kaminski

Night Owls fly Reaper
at Cherry Point

Marine Unmanned Aerial Vehicle
Training Squadron VMUT-2,
conducted its first MQ-9A Reaper
flight, BuNo 170690 (pictured), at
Marine Corps Air Station (MCAS)
Cherry Point, North Carolina, on
November 21, 2024, writes Tom
Kaminski.

Previously designated as
Marine Unmanned Aerial Vehicle
Squadron VMU-2, it was tasked as
an operational RQ-21A squadron
until the ‘Night Owls’ transition
as the MQ-9A Fleet Replacement
Squadron (FRS) began in July
2023. Now serving as Reaper FRS,
VMUT-2’s primary mission is to
train Marine Corps MQ-9 pilots
and sensor operators before
assignment to operational YMU
squadrons across the Marine
Corps. VMUT-2’s first class of

student MQ-9 pilots and sensor
operators, is scheduled to begin in
spring of 2025.

The Extended Range Block 5 MQ-
9Ais tasked as Marine Air-Ground
Task Force (MAGTF) Unmanned
Expeditionary (MUX) Medium-
Altitude, High-Endurance (MALE)
aircraft and provides intelligence,
surveillance, reconnaissance
and targeting capabilities for
the MAGTF and joint force.
Additionally, it can perform
missions that include maritime
domain awareness, airborne
network extension, airborne early
warning, and electronic support.
VMUT-2 is a subordinate unit of
the 2nd Marine Aircraft Wing’s
(MAW) Marine Aircraft Group
MAG-14.

Image:USMC/CWO2 Akeel Austin

Jayhawk sunset
at Laughlin

The last T-1A Jayhawk trainer
assigned to the 86th Flying
Training Squadron was due

to depart from Laughlin AFB,
Texas, on December 16 following
a ceremony that marks the
conclusion of operations by

the 47th Flying Training Wing.
The 80th FTW is one of four Air
Education and Training Command
(AETC) wings that had delivered

the advanced phase of the USAF’s
specialized undergraduate pilot
training for students selected

to fly airlift or tanker aircraft.
Operations at Joint Base San
Antonia-Randolph concluded in
July 2024. Reporting to the 47th
Operations Group at Laughlin, the
86th FTS had operated the T-1A
from Laughlin since 1994.

Tom Kaminski
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In contrast to its naval sibling, the J-35A
lacks the arrester hook and folded wings
and features an overall smaller wingspan.
It has a single-wheel nose gear and an
electro optical targeting system (EOTS)
underneath the nose. Like the J-20, there
are several small polygon-shaped electro
optical distributed aperture system
(EODAS) windows around the fuselage. At
the moment, the prototypes are allegedly
powered by WS-21 turbofan engines.

Another surprise was that two slightly
different prototypes were shown, with
minor alterations to steer their tails: one
has a pivot-type, while the second, most
likely a later prototype, had a hinge-type
mechanism. A third aircraft was shown in
promotional imagery. This secret project
is already much more advanced than
previously believed and, according to local
observers, is rumoured to be entering
service for operational evaluation by the
PLAAF in 2025.

The J-20 Mighty Dragon attended the
show as more of a supporting act to the
J-35A, as its appearance has now become
expected. While there were four of these
fighters from the 1st Air Brigade at Anshan
in the aerial display, their performance was
rather tame.

More interesting was the public
presentation of a model of the two-
seater J-20S, together with an improved
long-range air-to-air missile. This type is
currently undergoing testing, but there is
speculation that it will enter service as an

——

This CAC J-20S
twin-seater’s scale
model was on show
within the AVIC
pavilion. Also shown
for the first time was
a new long-range
AAM with folding fins
called PL-15E

E SAC J-15T
No 06 is one of the
two operational J-15s
on display. Clearly
visible are the canted
radome, the catapult-
capable front landing
gear and the WS-10B
engines

- .gq
- ‘:‘7“_""&‘! -

airborne command and control post with
enhanced situational awareness courtesy
of its sensor fusion. It is also believed to

be capable of controlling a formation of
unmanned combat air vehicles such as the
GJ-11 UCAV and WZ-7 UAV.

The regular J-20 is believed to be
operational with ten frontline units. By the
end of 2024, 300 were believed to have
been manufactured and 280 in service,
so the next step is expected to be the
improved J-20A fitted with the WS-15
engine, which is expected to arrive in 2025
or 2026.

Another twofold surprise was PLAN Naval
Aviation attending the show for the first
time, unveiling two major variants: the
catapult-capable J-15T and the electronic
warfare J-15D.

The unveiling of the J-15T - so far known
as the J-15B — was long awaited. A few
days before the show, the PLAN leaked
some impressive PR-images showing both
STOBAR aircraft carriers in dual-carrier
operations with a fly-by of several J-15s,
including both the J-15T and J-15D.
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CHINA SHOWS

he biennial China International
Aviation & Aerospace
Exhibition — better known as
the Zhuhai Airshow - took
place from November 12-17,
2024. Not only did the well-
known Chinese manufacturers exhibit
their latest technologies, but the three
PLA-branches came too, showing
off fighters and helicopters in both
spectacular flying events as well as
extensive static displays. Additionally, a
few foreign traders were present, with a
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special focus on the Russian Air Force.
The 2024 Zhuhai Airshow was a great
event that enabled not only a rare
glimpse into a usually secretive world, but
generated some major military news.

The biggest surprise this year was

the unveiling of the PLAAF’s newest
stealth fighter, the Shenyang Aircraft
Corporation J-35A Shining Dragon, not
just because it was on show so soon

The unveiling
of the SAC J-35A as
the PLAAF’s newest
stealth fighter was
a mayor surprise at
Zhuhai. Seen here is
the aircraft with the
hinge-type stabilisers
and darker engine
nozzles Chinese
internet

Andreas Rupprecht
analyses what was
new and not so new

at the 2024 China
International Aviation
& Aerospace Exhibition

into its flight-testing phase - reliable
sources say it only made its first flight in
September 2023 - but because it was
revealed as the second fifth-generation
fighter to enter PLAAF service. Since
October 2022, the naval J-35 has been
known to be the PLAN’s new naval fighter
for the aircraft carrier Fujian, but so far
the J-35A was only known as the J-31 and
rumoured to be an export project. Now it

seems it will enter service even before the
naval J-35, which was displayed at Zhuhai
only as a model.
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B-1Bs move to
Grand Forks

SEVENTEEN B-1B Lancers and
800 Airmen from Ellsworth Air
Force Base, South Dakota, have
begun a move to Grand Forks
AFB, North Dakota, while their
home base undergoes a ten-
month upgrade ahead of the
introduction of the B-21 Raider.

The B-1s, assigned to the 28th
Bomb Wing, will continue to
support home station taskings
out of Grand Forks AFB during
their relocation which allows
Ellsworth AFB to complete a
runway construction project as
part of the base’s preparations
for the arrival of the new stealth
bomber.

“The runway construction at
Ellsworth AFB is a key milestone
in ensuring we’re ready to
receive the B-21 Raider,” said
Col Derek Oakley, 28th BW
commander. “This project
illustrates the US Air Force’s
commitment to our nation’s
newest long-range strike

bomber and to the surrounding
community.”

The first B-1Bs, pictured
arriving at Grand Forks, moved
base in December and will
remain in place to help prepare
the maintenance operations
before the full fleet arrives early
next year. Aircraft maintenance
professionals will conduct day-
to-day inspections and repairs to
ensure the B-1B fleet is safe for
flight, and large-scale, scheduled
maintenance activities will be
performed at the 7th Bomb Wing
at Dyess AFB, Texas.

Grand Forks will remain the
headquarters of the 319th
Reconnaissance Wing which
operates the RQ-4B Global Hawk,
a high-altitude, long-endurance
intelligence, surveillance and
reconnaissance unmanned
aircraft, launched and flown
remotely all over the world by
airmen at Grand Forks AFB
USAF/Amn Emma Funderburk

Getting low

A US Air Force MC-130J
Commando Il assigned to the
352nd Special Operations Wing
performs low-flying training
maneuvers during exercise
Adamant Serpent 25 in Sweden,
on November 19. The mission was
part of a European Command-
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approved exercise conducted
annually by US Special Operations
Command Europe to demonstrate
the ability of NATO allies to deploy
and operate within the European
theater while demonstrating
military interoperability.
USAF/A1C Cody JA Mott

Boeing to build
15 more KC-46As

AN ORDER has been placed with
Boeing for 15 additional KC-46A
Pegasus tankers under a Lot 11
contract award from the US Air
Force valued at $2.38bn. In all,
Boeing has 168 KC-46A multi-
mission aerial refuelers on contract
globally, providing advanced
capability advantages for the joint
force and allies.

“We appreciate our continued
partnership with the U.S. Air Force,”
said Lynn Fox, vice president and
KC-46 program manager. “This is
another big milestone for our team
and we look forward to delivering
the world’s most advanced multi-

mission aerial refuelers for years
to come.”

In July, the Air Force awarded
Boeing a contract to upgrade
the mission readiness and
performance of the KC-46A
tanker. This builds on the
2023 Block 1 upgrade, further
enhancing the tanker’s
advanced communications, data
connectivity, and situational
awareness for aircraft survivability
and operational advantage in
contested environments.

Since 2019, Boeing has delivered
89 KC-46As to the USAF and four to
the Japan Air Self-Defense Force.

Flying with friends

US Air Force F-16 Fighting
Falcons, assigned to the 77th
Expeditionary Fighter Squadron
based at Shaw AFB South
Carolina, and Philippine Air Force
KAI FA-50 Golden Eagles fly over

the Philippine Sea, on November
26. The aircraft conducted joint
training operations to enhance
interoperability and promote
regional security.

USAF/TSgt Micaiah Anthony
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Next two Lots

of F-35s agreed
between Lockheed
Martin and F-35 JPO

LOCKHEED MARTIN and the F-35
Joint Lightning Il Program Office
(JPO) have a deal on a contract
for lots 18 and 19 of the fifth-
generation multi-role stealth
aircraft. The agreement, delayed
by a year was sent to Congress on
November 21 but did not include
individual prices for each of the
three variants. It is believed the

agreement will likely cover about
300 aircraft.

“We have reached an initial
agreement as part of ongoing
negotiations for the Lot 18/19 Air
Vehicle Production Contract,” the
JPO and Lockheed Martin said.
“We will share the aircraft quantity
and cost figures when a final
agreement is signed.”

Email the news team at editor@combataircraftjournal.com

First Polish Husarz makes first flight

THE POLISH ‘Husarz’ (AZ-02;

¢/n 3502) completed its first test
flight from Lockheed Martin on
December 2,2024, writes Victoria
Fontana. The flight began just

after 1330hrs local time and lasted
alittle over an hour. Providing
chase for this milestone was
another F-35A from
the Alabama ANG
(AF-427; ¢/n 5727). This first
test flight comes just over three
months after the Lockheed Martin
rollout ceremony for the Polish
Government. A second Polish
‘Husarz’ (AZ-01; ¢/n 3501) completed
its maiden flight from Lockheed
Martin on December 3,2024. The
flight took off just after 1330hrs local

time and lasted slightly over one-
and-a-half hours. Providing chase
for this flight was the first Polish
‘Husarz’ (AZ-02). This milestone
marks two Polish Air Force aircraft
currently undergoing flight testing
at Lockheed Martin’s Air Force Plant
4in Fort Worth, Texas.

Poland will receive 32 F-35As,
with the first six aircraft scheduled
for delivery to Ebbing Air
National Guard Base in Arkansas.
Poland is set to become the first
international operator to conduct
F-35 pilot training at this facility.
The first F-35s are expected to
arrive in Poland by 2026.

Images: Victoria Fontana,
Gherardo Fontana

Romania becomes
20th member of the
F-35 Alliance

LOCKHEED MARTIN announced
on November 21 that the
Government of Romania

has confirmed its intent to
procure 32 F-35 Lightning Il
aircraft. Romania signed a
Letter of Offer and Acceptance
through a US Foreign Military
Sale. The F-35 will augment
Romania’s current Lockheed
Martin F-16AM/BM MLU Block
15 fleet. No dates of delivery

or expected entry into service
have yet been released.

“We are pleased to welcome
Romania into the F-35
enterprise,” said Lt. Gen Mike
Schmidt, director and program
executive officer of the F-35 Joint
Program Office. “The integration
of the F-35 Lightning Il aircraft
into the Romanian Air Force will
significantly strengthen NATO’s
deterrence capabilities.”
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GAOQO slams Navy over neglected
amphibious ‘tlattops’

APOINTED report from the US
Government Accountability Office
(GAO), published on December
3, has revealed that at least half
of the US Navy’s amphibious

warfare vessels are in “poor
condition”, adding that some have
been unavailable for deployments
or training use for years at a time,
compromising the fleet’s overall

operational readiness.
“Amphibious warfare ships are
critical for [USMC] missions, but
the Navy has struggled to ensure
they are available for operations

and training,” the report outlined.
The Navy is required by US law
to maintain a fleet of at least
31 amphibious warships and
currently fields 32 of these
vessels. “As of March 2024, half
of the amphibious fleet is in poor
condition and these ships are not
on track to meet their expected
service lives,” the GAO stressed.
The report found that - as of
March 2024 - nine of the Navy’s
ten Harpers Ferry- and Whidbey
Island-class dock landing ships
were in “poor material condition”,
as were five of the service’s
seven Wasp-class amphibious
assault ships, and two of the 13
San Antonio-class amphibious
transport docks. The report
indicated that the two new
America-class amphibious assault
ships (pictured) were both in a
“satisfactory material condition.”
USMC/Lance Cpl Dana Beesley

‘Abe’ steams into the Philippine Sea

AFTER BEING temporarily diverted
to the US Fifth Fleet area of
responsibility (AOR) to support US
Central Command’s (CENTCOM’s)
wider effort to provide security for
international merchant shipping
vessels in and around the Red Sea,
the US Navy’s Nimitz-class carrier,
USS Abraham Lincoln (CVN-72), has
now returned to the US Seventh
Fleet’s operational area, to which it
was originally assigned.

The Abraham Lincoln Carrier
Strike Group (ALCSG) - or Carrier
Strike Group 3 (CSG-3) - departed
NAS North Island, California, in July
for a scheduled deployment to the
Indo-Pacific region, before the task
force was re-tasked to support the
Theodore Roosevelt Carrier Strike
Group (TRCSG) as part of Operation
Prosperity Guardian in the Middle
East region in August. During this
time, aircraft and vessels assigned
to the ALCSG defended merchant
shipping vessels against attacks
from Iran-backed Houthi rebels and
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also conducted several key strikes
against the militant group’s key
weapons storage facilities.

The TRCSG left the region in
September, leaving the ALCSG as
the Navy’s sole CSG in the Middle
East. Abraham Lincoln remained in
the region until November, when
the ALCSG returned to the US
Seventh Fleet’s AOR. The move left
the US without a carrier presence
in the Middle East for the second
time this year. However, this will
not last long as the Harry S Truman
Carrier Strike Group is currently
steaming to the region via the
Mediterranean Sea.

The ALCSG subsequently entered
the South China Sea and proceeded
to conduct a port visit in Malaysia.
The “flattop’ regrouped with its
escorts - the Arleigh Burke-class
guided-missile destroyers, USS
Spruance (DDG-111), USS Michael
Murphy (DDG-112) and USS Frank
E Petersen Jr (DDG-121) - in the
Singapore Strait. In early December,

the carrier left the South China

Sea and entered the Philippine
Sea, with the CSG now returning to
conduct scheduled operationsin a
busy Indo-Pacific region, which has
also seen a lot of movement from
Russian and Chinese warships over

recent weeks. Routine air operations

from the ‘flattop’ have also been
taking place since it entered the
Philippine Sea (pictured).

The US Navy now has three
Nimitz-class ‘flattops’ deployed in
the Pacific. The ALCSG is currently
in the Philippine Sea, while USS
George Washington (CVN-73) isin
port at Yokosuka, Japan, and USS
Carl Vinson (CVN-70) is operating
near Hawaii.

US Navy/Mass Communication
Specialist Seaman Shepard
Fosdyke-Jackson
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‘Spirit of Hawaii’ crashed during an
emergency landing at Whiteman AFB on
September 14, 2021 and was deemed to
be beyond economic repair.

The B-2A was designed in the 1980s to
answer a demand for an aircraft capable
of delivering nuclear weapons through
an integrated air defense system (IADS)
without being detected or intercepted.
It is the world’s premier‘day one’long
range strike aircraft. Initially conceived
to penetrate Soviet air defenses, today
the aircraft could be called on to deliver
a strike against a number of potential
aggressor states including North Korea,
Russia, China and Iran.

The Spirit is a high subsonic aircraft
with a reported top speed of .95 Mach,

a published ceiling of 50,000ft and an
un-refueled range of 6,000nm. With one
in-flight refueling, the B-2 has a range of
10,000 miles and can strike any place on
the earth within hours. Inside the cockpit
is a crew of two, seated side-by-side.
Both pilots sit on the ACES Il ejection
seat and as such wear the appropriate
survival equipment. The B-2A has
perhaps the most home comforts of all
the USAF’s strategic bombers, with a
toilet, convection oven, drinks cooler and
enough space for a camp bed.

Unlike conventional aircraft, the B-2A
is a flying wing design which blends
fuselage and wing into one structure
and lacks a vertical stabilizer. There
are numerous benefits of this design,
primarily it significantly reduces the
aircraft’s radar cross-section (RCS)
and secondly it improves the aircraft’s
aerodynamic efficiency - the whole
aircraft becomes a lift generating body. A
flying wing’s narrow profile, both laterally
and longitudinally, also makes it more
difficult to spot visually.

Flying wing designs were first trialed
during the 1910s with limited success
achieved on aircraft such as the Horten
Ho 229 jet fighter in 1944, the XB/YB-35in
1946 and YB-49 in 1947.The latter two were
products of the Northrop Corporation and
although neither entered series production,
they gave the eventual inspiration for the
B-2A.Without a vertical stabilizer, early flying
wing designs suffered from aerodynamic

Left: This older ) iy R
image shows USAF instability around the normal (yaw) axis. The
weapons technicians invention of the fly-by-wire control systems
supervising the

loading of munitions , K
into the bomb bay of a The B-2A's fly-by-wire system commands

B-2 USAF/SSgtlason  the aircraft’s four pairs of control surfaces:

in the 1980s removed this limitation.

Bareho the gust load alleviation system (GLAS)
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crews will‘stealth up; retracting these
compromising features into the aircraft.

Controlling contrails

Perhaps the most obvious visual indicator
of an aircraft flying overhead (or below)
are contrails and the B-2A is no exception.
Contrails are formed when warm moist
exhaust gases meet the cold, dry air at
high altitudes. The altitudes at which
contrails will form can be forecast and
B-2A crews will take this into account
when mission planning. However, during
flights crews are aided in avoiding the
phenomenon by Ophir’s Pilot Alert
System. The system is a LiDAR (Light
Detection and Ranging) which detects
contrail formations behind the aircraft
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and alerts the crew who can then climb or
descend accordingly. The system is fitted
to all Block 30 aircraft.

Engines/IR

The Spirit is powered by four General
Electric F-118-GE-100 non-afterburning
turbofans, a derivative of the widely

used GE F110 motor, each generating
19,000Ib st. The engines are recessed
deep within the aircraft, along a curved
tunnel starting with intakes on top of
the fuselage. This reduces the thermal
visibility of the engines to IRST (infra-red
search and track) systems fitted to hostile
aircraft. To further reduce RCS, the intake
lip features sharp edges, however this
combined with the buried engines would

Above: An ‘Elephant
Walk’ of 11 B-2As

at Whiteman AFB

on April 15, 2024.

In total 12 aircraft
participated in a
fly-off, representing
more than 50% of the
fleet and in excess of
$20bn of hardware
USAF/A1C Hailey
Farrell

A AB-2A
taxiing for departure
at RAF Fairford, UK,

a forward operating
location for the
aircraft. Note the open
intakes on top of the
fuselage USAF/TSgt
Miguel Lara Ill

B t:A509th
BW crew chief
completes arrival
checks on Spirit 82-
1070 Spirit of Ohio,
following a Bomber
Task Force mission at
RAF Fairford. Note the
open crew entry hatch
US Air National
Guard/TSgt Colton
Elliott

limit airflow to the compressor under
high power settings. To avoid starving
the engines of air, secondary intake doors
are mounted above the engines, most
commonly seen open during take-off and
landing. Burying the engines also reduces
the aircraft’s audible signature, while the
aerodynamically efficient design means
less power, and therefore less heat and
sound is needed from the motors.

To help counter the threat posed by
infra-red guided missiles, the engine
exhausts are mounted on the top of
aircraft where cold air is bled from the
intakes and mixed with the hot gases. The
metal around the exhausts is made of a
woven stainless-steel screen.

Weapons and targeting

Though originally designed as a nuclear-
capable strategic bomber, the Spirit is now
officially a‘multi-role’ platform, denoting
its ability to carry conventional weapons.
The aircraft has two internal weapons

bays with munitions fitted either on rotary
launcher assemblies (RLA) or to bomb
rack assemblies (BRA) up to a reported
maximum of 18,000kg.

For nuclear strikes up to 16 x B61 and
B83 variable-yield thermonuclear gravity
bombs can be carried. The new nuclear-
armed AGM-181 LRSO (Long Range Stand
Off Weapon) may well be integrated onto
the platform ahead of the introduction of
the Northrop Grumman B-21 Raider.

Although intended to operate freely in
even the most contested airspace, the
B-2A can employ stand-off weapons. The
key advantage of launching such weapons
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Above left: Two

B-2As undergo
preflight servicing
and inspections at
Whiteman AFB, ahead
of missions in support
of Operation Odyssey
Dawn USAF/Snr Amn
Kenny Holston

A sense of
scale of the AGM-158
JASSM which gives
the B-2A a stand-off
capability. The
weapon can deliver a
1,0001b warhead over
an operational range
of 230 miles USAF/
A1C Joel Pfiester/
Released

AB-2A prepares
to receive fuel from
an RAF Mildenhall-
based Boeing KC-135
Stratotanker during
a Bomber Task
Force (BTF) mission.
Note the gold tint
to the windscreen
revealing another of
the aircraft’s stealth
features USAF /

A1C Joel Pfiester/
Released

The Spirit of Ohio on the Nellis AFB flight line during a Red Flag
exercise. This image clearly shows the serrated edges of the
landing gear and bomb bay doors USAF /A1C Thomas Spangler

situated in the rear center of the aircraft,
two elevons on the inner wing used for
low-speed control inputs, one elevon on
the outer wing providing primary roll and
pitch control, and finally split-drag rudders
further along the wing used to control yaw.
The aircraft is equipped with a
terrain following radar, NAS-26 auto-
inertial navigation system and EMP
(electromagnetic pulse) resistant
MIL-STD-1750A flight computers. In

the event the aircraft is detected and
targeted, the onboard defensive aids suite
can automatically assess, process and
identify incoming threats. Few further
details of the specifics of the aircraft’s
countermeasures are available.

The aircraft is built primarily of
composite materials, primarily carbon-
graphite and fiberglass/epoxy which are
both stronger than steel and lighter than
conventional aerospace grade aluminum.

These substances are also able to absorb a
portion of incoming radar energy.

To avoid visual detection, the B-2A
is painted in a two-tone black/grey
anti-reflective scheme and so typically
operates over targets in the hours of
darkness. Of course this is not a rule; the
act of conducting daytime combat sorties
is, in itself, a potent deterrent.

Whereas many strike aircraft carry
ordnance externally, for the B-2A to do
so would seriously degrade the aircraft’s
stealth characteristics. Weapons are
therefore carried in an internal bomb bay.
The Spirit can carry an impressive array of
weaponry, both conventional and nuclear,
which is detailed later in this article.

Radar Cross Section

A radar-absorbent material (RAM)

coating covers the aircraft, and contains
minuscule metal balls covered in ferrous
metals. When hit by electromagnetic (EM)
radiation of a specific frequency, the metal
in the coating vibrates as a result of the
alternating magnetic field, converting

the radio energy into heat. This thermal
energy is then dissipated across the
airframe. The coating does not deflect
radar waves, nor does it have to be black in
color, though it does aid in reducing visual
conspicuity. The coating is highly delicate
and requires regular maintenance. The
aircraft must be kept in a temperature-
controlled hangar, reducing the number
of locations outside of Whiteman AFB to
which it can be deployed. Known locations
with these facilities include Anderson AFB,
Guam, and RAF Fairford in the UK.

No exterior panels or doors which
are designed to open in flight feature
right angles as they are liable to deflect
incoming radar signals directly back
toward the source. The nose gear and
bomb bay doors feature a’saw tooth’
design for this reason.

While every effort was made to make
the exterior of the aircraft as stealthy
as possible, the Spirit’s windscreen and
windows would ordinarily allow radar
waves to reflect off any of the components
inside. It would be impractical to modify
the hundreds of items inside, instead the
windows contain a very fine gold mesh
which traps any incoming radar emissions
inside the cockpit.

To comply with international
regulations for communication and
conspicuity, the aircraft has a number
of antennas and external lights
which significantly increase RCS. At a
predetermined time in their mission,
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destruction just one aircraft can wield.

Also cleared for carriage are the CBU-87
Combined Effects Munition, CBU-89 GATOR
mine system and CBU-97 Sensor Fuzed
Weapon. All three weapons are cluster-type
munitions, dispensing bomblets or anti-
tank and anti-personnel mines.

For weapon delivery the B-2A uses a
complex GPS-Aided Targeting system
which uses the Raytheon AN/APQ-181
phased array synthetic aperture radar to
build a picture of the target area. To avoid
being compromised by its own emissions,
the radar uses frequency jumping to
rapidly switch frequencies after each
pulse. This data is then cross-referenced
against pre-programmed GPS co-
ordinates. One key advantage of the JDAM
kit is that targets can be changed in flight
by the crew. Once the munition has been
dropped, it receives GPS position updates
up until impact.

Operational history

The B-2A's first combat sortie came

on March 24, 1999, as part of NATO's
Operation Allied Force in Kosovo.
Departing 14 hours ahead of the in-
theatre strike package and with the aid

of aerial refueling, six 509th BW aircraft
flew non-stop from Whitman AFB to strike
Serbian targets. During the air campaign,
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B-2As flew less than 1% of the total NATO
sorties yet accounted for 11% of the
bombs dropping more than 650 JDAMs
within 40ft of their targets.

Spirits flew entirely at night, primarily
as a singleton but occasionally in two-
ship formations against key targets like
factories, bridges, C2 facilities, air defense
sites and airfields. Although flying alone,
the 509th BW often operated as part
of a sustained package. For example,
aircraft struck airfield taxiways trapping
Serbian aircraft in their parking areas.
These fighters were then destroyed by the
following strikers.

The B-2As were never knowingly
detected during Allied Force sorties; to
further reduce the chance of jamming,
aircraft such as the Northrop Grumman
EA-6B Prowler flew to offer additional
protection. Indeed, such was the
effectiveness of the stealth design, one
pilot reported seeing a Serb leader stating
he believed a location had been struck by
cruise missiles.

In October 2001 the Spirit was once
again called into action as a night one
weapons system. Six 509th BW aircraft
were allocated to fly ultra-long duration
missions in support of Operation Enduring
Freedom. The aircraft flew directly from
Whiteman AFB to Afghanistan in order to

Hot pit
refueling sees aircraft
refueled with engines
running minimizing
the time spent on the
ground. This aircraft
was being flown by a
crew from the 131st
BW Missouri ANG from
Anderson Air Force
Base, Guam USAF/
TSgt Eric Summers Jr

The Spirit
of South Carolina
flies over Hill Air
Force Base. There
is perhaps no
aircraft with a more
distinctive profile
than the B-2A USAF/
Cynthia Griggs

Global
reach means exactly
that. This B-2A
was projecting
power during
operations from
Royal Australian Air
Force Base Amberley
in September 2024
USAF/Sgt Kenneth W.
Norman

ensure the Taliban's somewhat degraded
air defense system posed no threat to
coalition aircraft.

Every night, between October 7 and 9,
two jets flew West, first aerial refueling off
the coast of California, then Hawaii, Guam,
over the Strait of Malacca and Diego
Garcia, before transiting through Pakistani
airspace to Afghanistan. After delivering
their JDAMs, the B-2As landed at Diego
Garcia to refuel and change crews.

It was during one of these missions,
82-1066 ‘Spirit of America, flew in excess
of 70 hours. At the end of an already epic
44-hour and 20-minute combat sortie,
which included a 90-minute return to
Afghan airspace to engage new targets,
1066 touched down in Diego Garcia for
turnaround. With the island base already
saturated with Rockwell B-1B Lancer and
Boeing B-52 Stratofortress, there was
simply no space to establish dedicated
B-2A servicing. Instead, with engines
running, the aircraft was refueled, oil
topped up, crew food replenished and a
new crew strapped in.

The B-2As first test against a theoretically
potent and competent IAD was during
Operation Iraqi Freedom in March 2003.
Once again it led the way during the
opening night of the aerial offensive,
destroying its favorite targets — air defense
sites and hardened C2 facilities. Iraqi
Freedom was also the B-2A’s first combat
deployment, flying from Diego Garcia





index-53_1.jpg
means the host aircraft can remain safely
out of reach of defenses and achieve the
element of surprise; suddenly the hostile
network is faced with multiple targets
seemingly ‘appearing’ at the edge of their
engagement range.

For this the B-2A carries the AGM-154
JSOW (Joint Standoff Weapon) and the
AGM-158 JASSM (Joint Air-to-Surface
Standoff Missile). The JSOW is a glide
munition with a high/low altitude launch
range of 70/12nmi respectively and is
designed to target soft-skinned and
lightly armored vehicles, command and
control (C2) locations, parked aircraft and
air defense sites. The munition is GPS/
INS guided, features a terminal IR seeker
and the Link 16 tactical date link allowing
targeting information to be changed
during weapon delivery or to guide the
target onto moving targets such as ships.

The JASSMis an air-launched cruise
missile capable of delivering a 1,0001b
warhead in excess of 500 nm. It is a day/
night all weather capable weapon and
utilizes jam-resistant GPS guidance to
travel to its target. JASSM allows crews
to engage targets from much further
afield, enhancing survivability while
the carriage of multiple weapons may
saturate an air defense network improving
combat effectiveness. Rather than using
terrain masking to avoid detection like
traditional cruise missiles, the JASSM is
alow-observable design allowing it to
fly at higher altitudes preserving energy
otherwise lost during maneuvering. At
the time of writing the B-2A is the only
aircraft in the USAF inventory capable of
carrying the 30,000Ib (14,000kg) GBU-57/B
Massive Ordnance Penetrator (MOP). The
munition is a precision-guided ‘bunker
buster’ designed to destroy the most
hardened and buried targets - including
those hidden in mountains. It dwarfs the
US’s other bunker busting munitions, the
GBU-28 and GBU-37 by 15,000lb. Though
not publicly confirmed by the Pentagon, it
has been widely speculated the MOP was
used in Yemen on October 17, 2024.

The Joint Direct Attack Munition
(JDAM) equipped bombs are the go-to
weapon to strike fixed targets. The kit
converts conventional Mk 82, 83 and 84
‘dumb bombs’into precision GPS guided
munitions. Mounted on BRA, the Spirit can
carry 80 x 500lb (230kg) Mk-82s or 16 x
2,000Ib (910kg) Mk-84s mounted to RLA.
With a max load of Mk-82 JDAMs one B-2A
can deliver a kinetic impact on par - if not
in excess of — a US Navy carrier air wing.

It is therefore easy to imagine the level of

Under
the watch of a crew
chief, a Spirit crew
conduct their pre
departure checks
in one of Whiteman
AFB's temperature-
controlled hangars
US ANG/TSgt Colton
Elliott

At the front
of the bomb bay are
two airflow disruptors
which ensures
munitions safely clear
the aircraft when
dropped US ANG/
MSgt John E. Hillier

Acrew chief
conducts post flight
servicing at Keflavik
Air Base, Iceland.
Engineers must wear
specialized suits to
minimize damage to
the aircraft's radar
absorbent coating
US ANG/MSgt John E.
Hillier
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BIANIN

Patrick Roegies, Paul Gross

and Paul van der Linden report
on the developments of naval
aviation in 2024

HE UNITED States Naval
Aviation service is the second
largest air force in the world,
and the roles of its frontline
operational units make it
ready to deploy when called
on. Whether that is for expeditionary or
amphibious warfare, nuclear-powered
aircraft carriers, and air wings, orin
the shape of manned and unmanned
platforms, rotary and fixed-wing aircraft,
no other service or community can deliver
the capabilities US Naval Aviation offers.

Naval manned and unmanned assets
represent the most widely distributed
aviation service in the world. The Carrier

 Strike Groups (CSGs) are based on large-
deck, nuclear-powered aircraft carriers
(CVNs) and their embarked Carrier Air
Wings (CVW). The remainder of United
States Naval Aviation operates primarily
in support of the CSGs and Expeditionary
Strike Groups (ESGs). The latter wiIJ_in

future co-operate with surface ships,
to provide a broad range of mission
capabilities.

US MARINE CORPS AVIATION

For more than a century, US Marine
Corps aviation has been at the forefront
of military innovation, transforming

the way the Marine Corps operates in
the air and supporting Marines on the
ground. In 2024, Marine Corps aviation
stood at a critical juncture, integrating
advanced technologies, adopting new

m February 2025 // www.Key.Aero

operational strategies, and starting

to wave off legacy platforms like the
AV-8B Harrier Il and F/A-18 legacy
Hornet. As the Corps pivots towards
the Indo-Pacific region, its aviation
arm is.evolving to meet the demands
of modern warfare, reshaping its fleet
and logistics while refining distributed

operational capabilities that will define
its role in the 21st century.

AV-8B swansong

The Boeing AV-8B Harrier Il has been a
stalwart of Marine Corps Aviation for
more than three decades. Its unique
vertical/short take-off and landing (V/
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Right: The
unmistakable profile
of the B-2A Spirit US
ANG/SSgt Whitney
Erhart

Below right: The Spirit
of South Carolina

at the beginning of
another multi-hour
mission at Whitman
Air Force Base. All
aircraft bear the name
of a US State USAF/
A1C Bryce Moore

and reportedly a second undisclosed
location. The 509th BW dropped more
than 1.5 million pounds of munitions over
22 sorties from forward locations, and 27
from Whiteman AFB.

It would be eight years before the B-2A
was called into action again, striking
targets on a new continent — Africa.
Operation Odyssey Dawn was the US
participation in response to United
Nations Security Council Resolution 1973
which aimed to establish a cease-fire in
the Libyan Civil War. In order to ensure
the safety of civilians protesting against
Muammar Gaddafi, a no-fly zone was to
be implemented over Libya, enforced by
UN coalition members.

At 0233hrs Eastern European Time,
three B-2As flying from Whiteman AFB
destroyed 45 hardened aircraft shelters
(HAS) with Mk-84 JDAMs on a Libyan air
base near Sirte. The Libyan military had
been using its air force to target protestors
and so it was imperative it was crippled
should the no-fly zone succeed.

B-2As returned to the skies over Libya
on January 18, 2017, to destroy an ISIS
training camp, again near Sirte. Two
aircraft delivered a comprehensive
package of 108 Mk-82 JDAMs, completely
obliterating the target.

The platform’s most recent combat
mission was the strike mentioned at
the start of this feature. An undisclosed
number of B-2As moved against five
hardened underground weapons storage
locations in a Houthi controlled area
of Yemen. A statement by Secretary of
Defense Lloyd J. Austin lll described the
strikes as“a unique demonstration of the
United States’ ability to target facilities
that our adversaries seek to keep out
of reach, no matter how deeply buried
underground, hardened or fortified. The
employment of US Air Force B-2 Spirit
long-range stealth bombers demonstrate
US global strike capabilities to take action
against these targets when necessary,
anytime, anywhere”

The strikes came in response to the
targeting of civilian and military vessels
transiting through and operating in and
around the Red Sea. This escalation is a
clear message to ot just the Houthis but to
their backers, Iran, that the United States
has the capability to reach out and touch
their opponents undetected.

For more on the B-2A Spirit see pages
38-47 Air Force Global Strike and
page 84-87 Concept to Combat.
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VMFA-115 ‘Silver Eagles’is currently
in transition to the F-35B Lighting II.
The fifth squadron still operating the
legacy Hornet is VMFA-112 ‘Cowboys’
based at NAS Joint Reserve Base (JRB)
Fort Worth, Texas, with some very old
F/A-18A++s

On November 24, 2024, the Fleet
Readiness Center Southwest (FRCSW), at
NAS North Island, California, completed
the last overhaul of a legacy Hornet.
Expanding the lifespan of these aircraft
has been a remarkable achievement by
the FRCSW, managing to push the F/A-
18's service life well beyond its original
6,000-flight-hour expectation, with some
even exceeding 9,000 hours.

Modern Marine Aviation

Pushing F-35B Lightning lls into
operational squadron service has
brought a new era for Marine Corps
aviation. Not just a replacement for the
Harrier, the F-35B brings unprecedented
capabilities by combining stealth,
advanced sensors, and integrated
networking. As the world’s first
operational stealth V/STOL fighter, the
F-35B serves as a force multiplier in any
theater, especially in the Indo-Pacific
where the USMC faces increasingly
complex and contested environments.
In 2024, the F-35B took center stage
in key multinational exercises like Cobra
Warrior 24-2 in Europe and Valiant
Shield in the Indo-Pacific regions. With
its stealth capabilities, the F-35B was
able to penetrate contested airspace
and avoid radar detection, delivering
actionable intelligence to joint forces
on the ground. In Valiant Shield, the
aircraft’s data-sharing capabilities with
allied assets proved the F-35B's potential
as an intelligence and command hub,
supporting a networked multi-domain
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Top Right: The AV-8B
Harrier Il has been
gradually withdrawn
from use. The final
curtain will fall for the
Harrier in 2025 Theo
van Viiet

Right: VMA-214
‘Black Sheep’
was operating the
AV-8 Harrier Il. On
March 25, 2022,

the squadron was
redesignated as
Marine Fighter Attack
Squadron 214 (VMFA-
214) as it began
accepting new F-35Bs
Massimo Oliana

Bottom: The aircraft
assigned to Carrier
Air Wing 3 were
positioned on the
flight deck armed
and ready for launch
as soon as possible
to cope with the
dynamic environment
in the Red Sea All
images Patrick
Roegies unless stated
otherwise

battlefield.

The F-35B’s ability to operate from
remote, austere locations and amphibious
ships makes it the ideal platform for such
missions, bridging the gap between
ground-based assets and larger aircraft
carriers.

All the squadrons previously equipped
with the AV-8B Il Harrier at MCAS Yuma
have now completed their transition to
the F-35B Lightning II. An additional unit at
the Arizona base is Marine Fighter Attack
Squadron (VMFA)-314, a Miramar-based
F/A-18 squadron which was the first to
fully convert to the F-35C Lightning II. In

2024, MCAS Beaufort, South Carolina,
witnessed VMFA-533 become the first
operational squadron to complete
transition to the F-35B Lightning Il.

Project Eagle

For the F-35B’s complex systems to
operate effectively, a robust logistics
infrastructure is essential. Project

Eagle, launched in 2023 and gaining
momentum in 2024, addresses this need
by overhauling aviation logistics and
maintenance through advanced data
analytics and artificial intelligence. By
leveraging real-time flight data, Project
Eagle enables predictive maintenance,
identifying potential issues before they
result in downtime and streamlining the
supply chain to ensure critical parts are
available when needed.

The early successes of Project Eagle are
already noticeable, with a reduction in
unscheduled maintenance events and
quicker turnaround times for essential
repairs. This increased operational
readiness is crucial for the F-35B, because
of the meticulous maintenance of the
advanced avionics and its stealth features.

Unmanned Systems
In tandem with the F-35B, unmanned
systems have become an essential
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STOL) capability enabled it to support
Marine operations from forward

bases and amphibious ships, offering

a distinctive advantage in close air
support (CAS). Yet in 2024, the Harrier’s
journey was coming to an end. Despite
its indispensable role in the Corps, the
aging airframes, outdated avionics, and
a growing maintenance burden have
pushed the platformto the limits of its
operational viability.

In its final full active year, the Harrier
continued to make a significant impact.
Exercises like Talisman Sabre 2024 in
Australia allowed the Harrier to show its
rugged CAS capabilities in challenging
environments, while during Northern
Edge 2024 in Alaska, the Harrier
showcased its precision strike against

simulated high-value targets,

proving its value even as it neared
retirement. The lessons learned from the
Harrier’s pioneering V/STOL operations are
now embedded in the Corps’approach

to aviation, particularlyinfluencing the
development of the Lockheed Martin
F-35B Lightning Il.

The Harrier’s contributions have
helped shape the Corps’aviation
philosophy, reinforcing the importance
of versatile and adaptable air support in
expeditionary missions.

Marine Fighter Attack Training
Squadron (VMFAT) -101 ‘Sharpshooters’
was decommissioned.on September
29, 2023. The unit was the Marines fleet

replacement

squadron.(training

squadron) for

the USMC Boeing F/A-18C/D Hornet
and the decommissioning has seen
the operational training assigned to
the remaining two Hornet squadrons
based at MCAS Miramar, California,

on a much smaller scale. Currently,
Marine Fighter Attack Squadron
(VMFA)-232‘Red Devils"and VMFA-323
‘Death Rattlers’ remain equipped with
the legacy Hornet at the California
base, and VMFA=224 ‘Bengals’and
VMFA-312‘Checkerboards’ remain at
MCAS Beaufort, South Carolina, where
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Engaging your enemles is much more effectlve when they

can’t see it coming.

S strikes conducted on
October 17, 2024, against
Houthi targets in Yemen may
have raised little more than
side bar news if it wasn't for
one significant factor: the
platform used to deliver them.
As tensions between Iran and
Israel continue to grow, the Biden
administration delivered a stern message
to the Iranian regime. It came in the shape
of the Northrop Grumman B-2A Spirit, the
‘stealth bomber’
The Unites States Air Force operates a
fleet of 19 B-2A Spirits based at Whiteman
Air Force Base, Missouri. Operations are
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t details the B-2A Spirit

conducted by the 509th Bomb Wing

(BW), Air Force Global Strike Command
and the 131st Bomb Wing, Missouri Air
National Guard. The latter unit holds the
dual distinction of being both the only Air
National Guard unit to fly the B-2A and the
only one with a nuclear-capable role.

The 509th BW consists of two units, the
13th and 393rd Bomb Squadrons. The
former is tasked with training B-2A pilots
and instructors while the 393rd conducts
operational taskings. Developmental
flight testing falls to the 419th Flight
Test Squadron, 412th Flight Test Wing at
Edwards Air Force Base, CA.

Initial USAF plans called for a fleet of

132 aircraft but following Congressional
pressure to the financial pressures of

the program, Secretary of Defense Dick
Cheney cut the order to 75 aircraft.

This was further reduced in 1992 to 21.
Although the overall budget for the

B-2A has been reduced (from $75.4bn to
$61.1bn to $44bn) result was a substantial
increase in the cost per aircraft — up from
$571m to around $2bn thus making it the
most expensive aircraft in the world.

Of the 21 aircraft, two have been lost
in non-fatal accidents, 89-0127 ‘Spirit of
Kansas’ was written off on February 23,
2008, after crashing during take-off from
Anderson Air Force Base, Guam. 90-0041

Above: The Spirit

of Pennsylvania, at
the time assigned to
the 419th Flight Test
Squadron, overflies
Edwards AFB Air
Force/Christian
Turner
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A pair of B-1Bs
representing the 7th
Bomb Wing at Dyess
JFB, Texas, and the
28th Bomb Wing at
Ellsworth AFB, South
Dakota, operate
| alongside a Japan Air

Self-Defense Force

F-2 fighter during a

ten-hour mission in

Japanese airspace

and over the Korean

Peninsula, on July

80, 2017. The B-1Bs

fvere operating from

Andersen AFB, Guam

USAF via JASDF
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stood down from the 24/7 nuclear
alert mission in September 1991, the
capability to deliver the weapons
has been retained. As a result of
arms limitation treaties, however, the
number of vehicles that can deliver
weapons was drastically reduced.

In accordance with the 2010 New
Strategic Arms Reduction Treaty (New
START), the USAF fleet of nuclear-
capable strategic bombers was
reduced to just 66 dual-capable aircraft
comprised of 46 B-52Hs and 20 B-2As
that can deliver both nuclear and
conventional weapons. The command’s
remaining 30 B-52Hs and 63 B-1Bs are
limited to conventional-only capability.
As recently as March 1, 2023, the US had
1,419 nuclear warheads deployed on 662
missiles and bombers.

Tasked to develop and provide combat-
ready forces for nuclear deterrence

and global strike operations, AFGSC

is responsible for the nation’s 400
deployed LGM-30 Minuteman IIl ICBMs
and the operational fleet of B-2A, B-52H
and Rockwell (Boeing) B-1B strategic
bombers. The strategic forces are
supported by a modern secure nuclear
command, control and communication

B-2A 88-0331
‘Spirit of South
Carolina’ on the
ramp at Tinker AFB,
Oklahoma, during
a visit on April 11,
2017. The bomber
was assigned to the
509th Bomb Wing
at Whiteman AFB,
Missouri, which
is responsible for
the USAF’s entire
operational B-2A fleet
USAF/Greg L. Davis

Left: AT-38A from
the 509th Bomb Wing
at Whiteman AFB,
Missouri, taxies at Scott
AFB, lllinois during a
refueling stop on April
28,2015. The Talon is
used as a companion
trainer for B-2A crews
USAF/SrA Tristin
English

e B-2A
82-1067 takes off
for a Bomber Task
Force mission at
Royal Australian Air
Force Base Amberley,
Australia, September
11, 2024. The ‘Spirit of
Arizona’ was deployed
from Whiteman AFB,
Missouri by the 509th
Bomb Wing USAF

www.Key.Aero // February 2025 m





index-40_1.jpg
» AIR FORCE GLOBAL STRIKE COMMAND

A B-52H assigned to
the 2nd Bomb Wing’s 20th
Expeditionary Bomb Squadron
takes off from Royal Air Force
Base Fairford, England,
during a Bomber Task Force
25-1 mission on November
13,2024. The USAF had ten
Stratofortresses deployed to
ocations in Europe and Middle
East at the time USAF/ATC
Laiken King

B-52H 61-0010 operated
by the 20th Expeditionary Bomb
Squadron is escorted by a pair
of Royal Danish F-16As over
he Baltic Sea during Bomber
Task Force 25-1, on November
15, 2024. The Stratofortress
wore special markings as the
lagship for the 343rd Bomb
Squadron. Assigned to the Air
Force Reserve’s 489th Bomb
Group, the associate squadron
is tasked with operational
missions and its personnel are
integrated with the active-duty
2nd Bomb Wing for operational
missions USAF/SrA Jacoh
Cabanero

T-38A67-14826
flies in formation with B-2A
88-0331 ‘Spirit of South
Carolina’ during a training
mission over Whiteman
AFB, Missouri, on February
20, 2014. The Talon and
Spirit were both assigned
to the 509th Bomb Wing
at Whiteman USAF/SSgt
Jonathan Snyder
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are tasked to execute deterrence,
assurance, and global strike missions as
directed by USSTRATCOM.

The AFGSC is responsible for two legs
of the US military’s Nuclear Triad that
include manned bombers, ICBMs

and Submarine-Launched Ballistic
Missiles (SLBM). The triad is a nuclear
force intended to deter adversaries,
assure allies and partners, achieve
the nation’s objectives in the event
that deterrence fails, and hedges
against uncertain threats. Since

the 1960s, each leg of the Triad has
provided unique and complementary
capabilities intended to dissuade an
attack by an adversary. According to
a former Chairman of the Joint Chiefs
of Staff: “The nuclear triad has kept
the peace since nuclear weapons
were introduced and sustained the
test of time.” Although the strategic
forces provide deterrence against
catastrophic actions from the nation’s
adversaries, they stand ready “to
deliver a decisive response, anywhere,
anytime, if required." The command’s
dual-capable bomber fleet is the
most visible leg of the nuclear triad.
Although the former SAC’'s bombers
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Air National Guard'’s 131st BW and its
assigned 110th BS‘Lindbergh’s Own,
which shares the responsibility for
operating and maintaining the bombers
under a classic reserve association with
the USAF’s Total Force Integration (TFI)
program.

In addition to the bomber fleets,
the 8AF is responsible for the 595th
Command and Control Group (CACG)
and its 1st Airborne Command and
Control Squadron (ACCS) and the 625th
Strategic Operations Squadron (STOS).
Activated on October 1, 2016, the group
is a tenant activity at ACC's Offutt AFB
in Nebraska and operates four Boeing
E-4B National Airborne Operations
Center (NAOC) aircraft. Based on the
747-200 series airframe, the E-4Bs are a
component of the Nuclear Command,
Control, and Communications (NC3)
network and serve as part of the aerial
layer of the command-and-control
node. On September 4, 2024, the
USAF announced plans to activate the
95th Wing at Offutt AFB. Provisionally
activated on October 1, 2024, once

established, the wing will assume control
over the 595th CACG and the NAOC and
NC3 missions. It is expected to reach full
operational capability in 2027.

Also located at Offutt AFB, the 625th
STOS reports to the 595th CACG. The
squadron’s Airborne Launch Control
System (ALCS) Combat Operations
Flight provides airborne missileers for
the USSTRATCOM'’s Airborne Command
Post (ABNCP) aboard 16 Boeing E-6B
Mercury aircraft operated by the US
Navy. As integral members of the
battle staff, the ALCS crew provides
a survivable means to launch the
Nation’s ICBM force. Additionally, the
personnel provide intelligence, ad-
hoc targeting, missile warning, battle
damage assessment, and ballistic
missile defense support for the Airborne
Emergency Actions Officer (AEAO)
aboard the Mercury. The ICBM Targeting
Flight maintains current and accurate
targeting for the Minuteman fleet.
Personnel produce targeting and range
safety analysis for all ICBM test launches,
and support AFGSC software tests.
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A B-1B flown by
a crew from the Air Force
Reserve Command’s
345th Expeditionary
Bomb Squadron
lands at Paya Lebar
Air Base, Singapore,
on January 19, 2024.
With no aircraft of its
own, the 345th Bomb
Squadron operates
aircraft assigned to
the 7th Bomb Wing at
Dyess AFB, Texas, as
an associate squadron
USAF/SrA Ryan Hayman

Responsibility
for the USAF's four
E-4Bs is assigned to
the 595th Command
& Control Group’s 1st
Airborne Command and
Control Squadron, Offutt
AFB, Nebraska. One of
the squadron’s aircraft
prepares to receive
fuel from a KC-135R
Stratotanker operated
by the Wisconsin Air
National Guard’s 126th
Air Refueling Squadron
on May 15, 2024 USAF/
TSgt Codie Trimble
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oombs and cruise missiles, the
manned bombers provide a clear and
visible signal of US intent and resolve

during a crisis.

In addition to the nuclear deterrence
missions, AFGSC's bombers provide
conventional support for US Northern
Command (NORTHCOM), US Central
Command (CENTCOM), US European
Command (EUCOM), US Pacific
d Air Command (PACOM) and US Southern
‘ Command (SOUTHCOM) as required and

Bombers
ed at Barksdale AFB,
with every combatant command and
joint partners through Bomber Assurance
and Deterrence (BAAD) missions.
Deployments of varied lengths and
size are conducted under the AFGSC's
Bomber Task Force (BTF) missions. During
November 2024, nearly 25% of the
command’s operational B-52 fleet was
deployed to locations in Europe and the
Middle East.

SAC's bomber fleet, which included
both B-52G and B-52H models, was
divided between nine wings, when it
was reassigned to ACC in 1992. The last
B-52Gs were retired in May 1994, and
by the end of that year the operational

- duty Bomb Wings (BW), a single Air
National Guard Wing, and an Air Force
Reserve Command (AFRC) wing and
group. The reserve component units
share the responsibility for operating
the B-2A, B-52H and B-1B bombers at
Whiteman AFB, Missouri, Barksdale
AFB and Dyess AFB, Texas. Led by a
two-star Major General, 8AF is the
Component Numbered Air Force
(C-NAF) for USSTRATCOM. As the air-
based component of the nuclear triad,

A B-1B deployed from Ellsworth AFB, South Dakota to Andersen AFB, Guam,
conducts joint operations with F-2A and F-15K fighters from the Japan

Air Self-Defense Force's 8th Air Wing and the Republic of Korea Air Force’s
11th Fighter Wing and F-16Cs from the USAF’s 51st Fighter Wing during a
trilateral exercise on November 3, 2024 USAF/SrA Maria Umanzor Guzman

- February 2025 // www.Key.Aero

are often tasked to support expeditionary
operations. AFGSC units exercise annually

B-52H fleet was consolidated at just two
bases. The first of 102 B-52Hs flew in
March 1961 and 76 are currently assigned
to three bomb wings and several test and
training units.

The fleet’s 44 combat coded bombers
are divided between the 2nd Bomb
Wing (BW) at Barksdale AFB and the 5th
BW at Minot AFB, North Dakota. Four
operational active-duty squadrons are
individually responsible for 11 combat-
coded aircraft and one that is designated
as Backup Aircraft Inventory (BAI).
Additionally, 18 bombers are assigned
to the AFRC, in support of training
requirements.

Based at Barksdale, and reporting to the
2nd Operations Group (OG), the 20th BS
‘Buccaneers’and 96th BS ‘Red Devils’are
the 2nd BW's combat-coded squadrons.
The wing’s 11th BS ‘Mister Jiggs'is an
active associate squadron that supports
schoolhouse training requirements. At
Minot AFB, North Dakota, operational
missions are conducted by the 5th BW's
23rd BS‘Bomber Barons’and 69th BS
‘Knighthawks; which are components of
the 5th OG. Also located at Barksdale, the
307th BW is a component of the AFRC
and its 93rd BS ‘Indian Outlaws'is tasked
as the B-52H formal training unit (FTU),
reporting to the 307th OG. The group’s
343rd BS ‘Avengers’is a classic associate
unit that is combat-coded and shares

AB-1B from the 37th
Expeditionary Bomb
Squadron departs from
Andersen Air Force
Base, Guam, on June 3,
2024, while supporting
a Bomber Task Force
mission. The Lancer
was normally based at
Ellsworth AFB, South
Dakota as part of the
28th Bomb Wing USAF/
A1C Audree Campbell
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1970 and the service acquired 79
examples. More than 60 examples are still
operational over five decades later.

AFGSC's 582nd HG was originally
known as the 20th Air Force Helicopter
Operations Group (Provisional) but took
its current designation on January 6,
2015. Three squadrons that report to
the group as geographically separated
units (GSU) are responsible for 25 UH-1N
helicopters. Reporting directly to the
20AF, the 582nd HG is headquartered
at FE. Warren AFB.The 37th Helicopter
Squadron (HS), 40th HS ‘Pathfinders’
and 54th HS ‘Nomads of the North'are
co-located alongside the 90th Missile
Wing (MW) at F.E. Warren AFB, 91st
MW at Minot AFB and the 341st MW at
Malmstrom AFB.

The helicopters are primarily tasked
with nuclear security operations, which
includes providing aerial security over
each of the missile wing’s Minutemen
Il launch facilities, airlift for emergency
security response (ESR) force, providing
aerial surveillance and escort ground
convoys carrying nuclear munitions
and serve as a communications relay.

If required, they can be tasked with

aerial gunnery and close air support,
casualty evacuation and assist in search
and rescue missions. In support of the
emergency security response mission,
the helicopters transport tactical
response forces tasked to defend/protect

A special
mission aviator
assigned to Air Force
Global Strike Command
Detachment 7 is
hoisted into MH-139A
18-1004 Grey Wolf
at Eglin AFB, Florida,
on April 26, 2023.
Testing of the Grey
Wolf was carried out
by Air Force Material
Command’s 413th
Flight Test Squadron
and Detachment USAF/
Samuel King Jr

An MH-139A
operated by the
Air Force Reserve
Command’s 908th
Flying Training
Wing prepares to
land during an
exercise at Maxwell
AFB, Alabama, on
September 7, 2024.
The wing’s 703rd
Helicopter Squadron
will be the formal
training unit for the
Air Force Global Strike
Command’s new Grey
Wolf USAF/Bradley
J. Clark
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The 8AF commander is also responsible for the
Joint - Global Strike Operations Center (J-GSOC)
at Barksdale AFB. Established in May 2018, the
J-GSOC is the warfighting air component of
USSTRATCOM and consists of the 608th Air
Operations Center (AOC), the Joint Nuclear
Operations Center (JNOC) and the Standoff
Munitions Application Center (SMAC).

The 608th AOC plans, directs, monitors and
assesses long-range strike missions in support
of USSTRATCOM and theatre geographic
combatant commands. Located at Barksdale,
the 608th also executes USSTRATCOM's Air
Tasking Cycle and provides the Joint Force
Air Component Commander (JFACC) with
assessments of operational-level plans for all
operational bomber sorties. Additionally, it serves
as the COMAFSTRAT-Air/JFACC commander’s
primary command and control node and
provides situational awareness of all airborne and
alert aircraft.

Activated at Barksdale AFB, in October
2018, the JNOC manages strategic bomber,
reconnaissance and ICBM capabilities that are
provided to USSTRATCOM. Its Bomber and
Reconnaissance Divisions are responsible for
planning, co-ordinating, tasking, monitoring
and assessing nuclear-capable bombers and
strategic weapons, and reconnaissance aircraft.
The divisions co-ordinate with USSTRATCOM,
ACC, AFGSC, J-GSOC and subordinate
organizations, to synchronize daily aircraft
utilization in support of combatant commanders.
Additionally, it reports aircraft and sensor status/
locations to enhance nuclear and conventional
operations in support of AFSTRAT-Air/JFACC and
USSTRATCOM.

The ICBM Division monitors and reports on all
missile field operations and activities. It observes,
tracks and reports operational nuclear combat
capability at AFGSC’s Launch Control Centers and
its launch facilities. The division also provides the
AFSTRAT-Air/JFACC and the J-GSOC situational
awareness and expertise regarding missile field
major maintenance activities, nuclear weapons
convoy movements, security status, Nuclear
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Command, Control, Communications (NC3)
status. JNOC's ICBM subject matter experts serve
as a primary interface between operations at
the missile wings and the USSTRATCOM Global
Operations Center on behalf of the AFSTRAT-Air/
JFACC and the J-GSOC.

Realigned under the J-SOC in August 2018, the
SMAC is a Total Force organization that includes
military, government service and contractor
personnel. It provides “global all-domain co-
ordination, synchronization and integration of
long-range fires, including detailed air-launched
standoff weapons planning, for the Air Force,
Combatant Commanders and their Components'”.

Responsibility for AFGSC’s three missile wings
(MW) rests with the Twentieth Air Force

(20AF), which is headquartered at FE. Warren
AFB, Wyoming. Led by a Major General, it is
responsible for approximately 450 LGM-30
Minuteman IIl ICBMs. The command’s missiles
include 400 located in a series of underground
silos, spread out over five states along the
northern tier of the Midwest US. Additionally,
since March 27, 2015, the 20th AF has been
responsible for the 582nd Helicopter Group
(HG), which assumed the responsibility for three
helicopter squadrons that had previously been
assigned directly to the individual Missile Wings.

The deployed Minuteman llls are under the
operational control of the 90th Missile Wing (MW)
at FE.Warren AFB, 91st Missile Wing at Minot
AFB and the 341st Missile Wing at Malmstrom
AFB, Montana. Each wing is responsible for
three missile squadrons (MS), 133 missiles
and 150 launch facilities (LF) or silos. AFGSC's
ICBMs are maintained on alert on a 24-hour,
seven-day basis. The missiles can be launched
and reach targets within minutes, creating a
nearly insurmountable targeting problem for
adversaries.

Carrying the nickname ‘Mighty Ninety; the
90th MW's OG is responsible for the 319th, 320th
and 321st Missile Squadrons (MS), which are
respectively nicknamed the’Screaming Eagles;

‘Big Red’and ‘Greentails. The wing has operated
the Minuteman Il since 1975.

The 91st MW ‘Roughriders’has been tasked
with Minuteman Ill operations since April 1970
when the first missiles were accepted. Its 91st OG
is responsible for the 740th MS ‘Vulgar Vultures;
741st MS ‘Gravel Haulers’and the 742nd MS ‘Wolf
Pack’

Originally activated at Malmstrom AFB on July
15, 1961, the 341st MW assumed its current
designation on July 1,2008. Three operational
units, comprising the 10th MS First Aces; 12th
MS ‘Red Dawgs’and 490th MS ‘Farsiders'report
to the wing’s 341st OG. The wing received its first
Minuteman Il missiles in January 1975.

Each missile squadron includes five flights,
and these are individually assigned a Missile
Alert Facility comprised of ten unmanned LFs
that are remotely controlled from a manned
Launch Control Center (LCC). The five flights are
interconnected and status from any LF may be
monitored by any of the five LCCs. However,
control does not extend outside the squadron
meaning that only LCCs assigned to a specific
squadron can control the LFs, which are located
at least 3nm (5.6km) from each other and from
any LCC.

Testing is carried out by the 377th Test &
Evaluation Group at Vandenberg Space Force
Base. The group’s 576th Flight Test Squadron
manages an operational test & evaluation (OT&E)
and force development evaluation program
including both ground and flight tests of the
ICBM:s.

The AFGSC operates a small fleet of helicopters
that support missions carried out across the
northern tier of the Continental US, where the
command maintains more than 450 ICBM launch
facilities. The aerial support mission is currently
fulfilled by Bell UH-1N Twin Hueys that will soon
be given a well-deserved retirement.

Based on Bell Helicopter’s commercial model
212, the Twin Huey first entered the Air Force
inventory under the designation UH-1Nin
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SQUADRON

AIRCRAFT TAIL CODE

CHIEF OF STAFF, U.S. AIR FORCE - Washingt

Air Force Global Strike Command (AFGSC) — Barksdale AFB, Louisiana

Eighth Air Force/Air Forces Strategic (8AF/AFSTRAT) — Barksdale AFB, Louisiana

595th CACG 1st ACCS Offutt AFB, Nebraska E-4B
625th STOS Offutt AFB, Nebraska (No aircraft assigned)

2d BW/OG 11th BS (FTU) (Note 1) Barksdale AFB, Louisiana B-52H LA
20th BS Barksdale AFB, Louisiana B-52H
96th BS Barksdale AFB, Louisiana B-52H

5th BW/OG 23rd BS Minot AFB, North Dakota B-52H MT
69th BS Minot AFB, North Dakota B-52H

7th BW/OG 9th BS Dyess AFB, Texas B-1B DY
28th BS (FTU) Dyess AFB, Texas B-1B

28th BW/OG 34th BS Ellsworth AFB, South Dakota B-1B ElS
37thBS Ellsworth AFB, South Dakota B-1B

509th BW/OG 13th BS (FTU) Whiteman AFB, Missouri B-2A,T-38A WM
393rd BS Whiteman AFB, Missouri B-2A

Air National Guard (ANG) Units — Joint Base Andrews-NAF Washington, Maryland

131st BW/OG 110th BS (Note 2) Whiteman AFB, Missouri B-2A WM

Tenth Air Force (10AF) — NAS JRB Fort Worth/Carswell Field, Texas

Air Force Reserve Command (AFRC) Units - Robins AFB, Georgia

307th BW/OG 93rd BS (FTU) Barksdale AFB, Louisiana B-52H BD
343rd BS (Note 3) Barksdale AFB, Louisiana B-52H LA

489th BG 345th BS (Note 4) Dyess AFB, Texas B-1B DY

Twentieth Air Force (20AF) - FE. Warren AFB, Wyoming

377th ABW Kirtland AFB, New Mexico (No aircraft assigned)
377thTEG 576th FLTS Vandenberg SFB, California (No aircraft assigned)
582nd HG 37th HS F.E. Warren AFB, Wyoming UH-1N FE
40th HS Malmstrom AFB, Montana UH-1N MM
54th HS Minot AFB, North Dakota UH-TN MT
550th HS Malmstrom AFB, Montana MH-139A MM
90th MW/OG 319th MS F.E. Warren AFB, Wyoming LGM-30G
320th MS F.E.Warren AFB, Wyoming LGM-30G
321stMS F.E. Warren AFB, Wyoming LGM-30G
91st MW/OG 740th MS Minot AFB, North Dakota LGM-30G
741st MS Minot AFB, North Dakota LGM-30G
742nd MS Minot AFB, North Dakota LGM-30G
341st MW/OG 10th MS Malmstrom AFB, Montana LGM-30G
12th MS Malmstrom AFB, Montana LGM-30G
490th MS Malmstrom AFB, Montana LGM-30G

Associate squadron operates alongside the 93d BS in the FTU role.

Wing operates B-2A as an associate to the 509th BW.

Associate squadron operates B-52H as an associate to the 2nd BW

Blwn| =

Wing operates B-1B as an associate to the 28th BW.

support developmental testing and the
full deployment of 400 Sentinels. The first
test launch of an LGM-35A test missile

is scheduled for February 2026. Sentinel
had been scheduled to reach initial
operational capability by September
2030, but in August 2024, the Air Force
announced that the program will be
delayed at least three years.

AFGSC Twin Hueys will soon be
replaced by the USAF’s newest rotorcraft.
The USAF selected a Boeing-led team
as the winner of its Utility Helicopter
Replacement program on September
24,2018, and awarded a contract with a
potential value of $2.38bn. Boeing was
teamed with Leonardo and offered the
latter’s commercial AW139 helicopter to
the USAF.

The USAF accepted its first MH-139A
Grey Wolf helicopter on December
19, 2019. Fielding to the 550th HS

at Malmstrom AFB began on March ABBREVIATIONS : .
3 Lo ABW Air Base Wing

6,2024. and delivery of the initial ACCS Airborne Command & Control Squadron
production model to the base followed AFB Air Force Base
later that year on Ju]y 31. Activated on AFGSC Air Force Global Strike Command
May 25,2023, the 550th HS’Woprack’ AFRC Air Force Reserve Command
serves as a provisional FTU for UH ity AL

P E . ANG Air National Guard
1N crews transitioning to the MH- BG Bomb Group
139A. Additionally, it is tasked with BS Bomb Squadron
executing initial operational test and BW Bomb Wing
evaluation (IOT&E) for the Grey Wolf. CACSG CI°":]ma”dSa"d Eontm' Group

. . FLT Flight Test Squadron
The first operational MH-139As will be 0 Formal Training Unit
assigned to the 582nd HG's 40th HS at HG Helicopter Group
Malmstrom. HS Helicopter Squadron
AFGSC has entered an unprecedented JB Joint Base
era of transformation. Although full il =cintheseqve Base
imol : fth dernizati MS Missile Squadron
implementation of these modernization MW Missile Wing
programs will take a number of years, NAF Naval Air Facility
they will ensure the command continues NAS Naval Air Station
to provide deterrence through strength 0G Operations Group
and is “Always ready to provide long- B FEl R
range precision strike. .. anytime, STOS Strategic Operations Squadron
TES Test & Evaluation Squadron

anywhere! CAJ
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launch facilities, and conduct overhead
surveillance and communications
support for the teams. During nuclear
convoy support missions, the UH-1Ns
transport airborne convoy response
forces, provide convoy communications
support, and conduct overhead
surveillance to ensure the security of the
nuclear convoys.

Modernization

In addition to ongoing upgrades that
provide the B-52 fleet with new avionics,
radar and engines, the command
continues to update its B-1B and B-2A
bombers and other legacy systems.
Work is also underway to replace the
NAOC with a more modern platform.
Additionally, the development of

a replacement for Minuteman lll is
progressing. Even the command’s
helicopter fleet is being replaced with a
more capable platform.

The Northrop Grumman B-21A Raider,
which first flew in December 2023, will
eventually replace both the Lancer and
Spirit fleets and will operate alongside
updated B-52Js.1n 2019, the USAF
announced plans to initially station the
new bombers at Dyess AFB, Ellsworth
AFB, and Whiteman AFB. It has since been
confirmed that Ellsworth will become
the first B-21 Main operating Base (MOB)
and the site of the FTU. More recently,
on September 13, 2024, the AFGSC
confirmed that Whiteman and Dyess
will become the second and third B-21A
MOBs.

The USAF has also begun the process
of replacing its four E-4B command
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Above: The crew of a
UH-1N operated by
the 582nd Helicopter
Group's 37th Helicopter
Squadron conducts
hoist training at FE.
Warren AFB, Wyoming,
on December 16,
2016. The 37th HS is
one of four squadrons
currently assigned

to the group, which

is a component of

the Air Force Global
Strike Command's 8th
Air Force USAF/SSgt
Christopher Ruano

Right: UH-1N 69-6606
from the 582nd
Helicopter Group’s 54th
Helicopter Squadron
‘Rough Riders’ flies
over 5th Bomb Wing
B-52Hs at Minot AFB,
North Dakota, during
August 2010. The unit,
which supports the
91st Missile Wing at
Minot, will soon replace
its Twin Hueys with new
MH-139As Ted Carlson

posts, which first entered service in late
1974 and early 1975. Plans for replacing
the NAOC were first included as part

of the USAF’s Fiscal Year 2018 budget,
when funds were set aside to begin
development of a new aircraft called the
Survivable Airborne Operations Center
(SAOCQ).

The USAF awarded the Sierra Nevada
Corporation (SNC) a $13.08bn contract to
develop and produce the SAOC on April
26, 2024. Like the E-4B, the SAOC will
be based on a modified 747. Assigned
the designation E-4C, the commercial
derivative aircraft will utilize the airframe
of the 747-8 variant and five pre-owned
aircraft are being acquired from Korean
Air. The first B747-8B5 was delivered to
Sierra Nevada's Aviation Innovation and
Technology Center at Ohio’s Dayton
International Airport on June 4, 2024.

Originally designed with a ten-year
service life, the Minuteman Il missile
has been operationally fielded for
more than five decades. Northrop
Grumman is currently developing the
next-generation nuclear ICBM that
will replace Minuteman. The US Air
Force Nuclear Weapons Center, ICBM
Systems Directorate released a request
for proposal for development and
maintenance of a Ground Based Strategic
Deterrent (GBSD) on July 29, 2016. At the
time, plans called for the new missile to
be phased in over a decade beginning in
2027. Northrop Grumman was awarded
a $13.3bn Engineering Manufacturing
and Development (EMD) contract, on
September 8, 2020. The new ICBM was
formally designated as the LGM-35A
Sentinel in April 2022. Acquisition plans
cover 659 missiles, including 25 that will






index-38_1.jpg
B-2A 88-0332
‘Spirit of Washington”
assigned to the
509th Bomb Wing
operates with a Royal
Netherlands Air Force
F-35A during a Bomber
Task Force Europe
20-2 mission over the
North Sea on March 18,
2020. This Spirit was
damaged by an engine
fire at Andersen AFB,
Guam in February 2010
but returned to service
several years later after
repairs were made
USAF/MSgt Matthew
Plew

rovisionally established

at Bolling Air Force Base

(AFB), Washington DC

on January 12, 2009, the

Air Force Global Strike

Command/Air Forces
Strategic — Air (AFGSC/AFSTRAT-AIR)
is one of nine Major Commands
(MAJCOM) within the US Air Force.
Reviews that followed in the wake of
several incidents, involving the security
of nuclear weapons and components
that occurred in 2007 and 2008, made
it clear to the military leadership that
the strategic nuclear assets required
additional oversight. As a result, the
decision was made to reunite the
nuclear bomber and missile fleets and
consolidate control under a single
major command. A formal plan for the
creation of AFGSC was announced in
October 2008 and the command was
formally activated at Barksdale AFB,
Louisiana, on August 7, 2009.

Responsibility for the USAF’s strategic

bombers, aerial refueling tankers and
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intercontinental ballistic missile fleets
had been assigned to the Strategic Air
Command (SAC), which was established
on March 21, 1946. Following the 1991
collapse of the Soviet Union, the US Air
Force initiated a major reorganization
that saw the deactivation of the Tactical
Air Command (TAC), Military Airlift
Command (MAC) and SAC and the
creation of the Air Combat Command
(ACC) and Air Mobility Command (AMC)
onJune 1,1992. The assets previously
assigned to SAC, TAC and MAC were
reallocated to the two new commands.
As part of this reorganization, SAC’s
Intercontinental Ballistic Missile (ICBM)
and strategic bomber fleets and most
of TAC's tactical strike aircraft were
aligned under the newly activated ACC.
Whereas most of the tanker aircraft that
had supported SAC's bombers were
transferred to AMC, a number were
also aligned under ACC, the Pacific Air
Forces (PACAF) and US Air Forces Europe
(USAFE). A subsequent organizational
realignment resulted in the transfer of the

ICBMs and their support helicopter fleet
to the Air Force Space Command (AFSPC)
onJuly 1,1993.

Following its establishment, the AFGSC
assumed control of the ICBM force from
AFSPC on December 1, 2009. Just two
months later the long-range, nuclear-
capable Northrop Grumman B-2A
and Boeing B-52H bomber fleets were
realigned from ACC to the new command
on February 1,2010.

Led by a four-star General Officer,
the MAJCOM is tasked as the air
component of the United States
Strategic Command (USSTRATCOM).
As a global warfighting combatant
command (CCMD), AFSTRATCOM is
responsible for strategic deterrence,
nuclear operations, nuclear command,
control, and communications
(NC3) enterprise operations, joint
electromagnetic spectrum (EMS)
operations (JEMSO), global strike, and
missile threat assessment. Serving as
warfighting Component MAJCOMs
(C-MAJCOM), the AFGSC and AFSPC
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created sufficient instability to warrant
the USA to bolster defences in the
Middle East. On August 6 12 3rd Wing
Lockheed Martin F-22A Raptors arrived
direct from ElImendorf AFB, Alaska.
After crew rest, the F-22s departed on
August 8, supported by two Atlas Air
Boeing 767-300s and two C-17s.

The six-monthly rotation by F-15Es
to Jordan continued when eight
366th FW Strike Eagles arrived from
Mountain Home AFB, Idaho on
October 7. Six continued their flight
eastward two days later, while four
stragglers landed at Lakenheath later
in the same day. Seemingly the now
30-plus-year-old Strike Eagles are
showing their age, with technical
problems causing delays. Four of
these left on October 11, with two
returning with problems. A further
attempt to reach the Middle East came
on October 19, but having become
airborne, both were forced to return,
after dumping fuel to achieve a safe
landing weight. They finally completed
their journey on October 24.

Four F-35As of the 134th FS,
Vermont Air National Guard arrived
at Lakenheath on September 12 and
night-stopped before flying home
to Burlington the following day. The
aircraft had earlier flown to Zeltweg
Air Base, Austria, to participate in
the Airpower 24 event at the base.

Top: 48th FW Deputy
Wing Commander

Col Robert B. Olvis
(second from the left)
after completing his
3,000th F-15E flight
hour, at Lakenheath on
November 7. The 494th
FS aircraft had retuned
from Jordan in May
bedecked with nose art,
the inscription Strafe,
and mission marks,

all of which had been
removed by November
USAF official

Top: Support for the
3rd Wing F-22As which
arrived on August 6
was provided by Pacific
Air Forces C-17As
including 144th AS
Alaska ANG 98-0051
and 15th Wing
05-5146, carrying tail
codes “AK” and “HH”
respectively Andrew
McKelvey

s

It is quite likely Lockheed Martin
demonstrated the Lightning Il to the
Austrian defence ministry.

48th FW in home exercises
The Wing has been included in some
of the major multi-participant training
exercises in the UK. One is Point Blank
which has become a regular event at
Lakenheath. On April 22, four Royal
Netherlands Air Force F-35As from 313
Squadron arrived, leading to a few
local sorties with the resident F-35s.
Point Blank is designed to enable
different air arms to train together, and
share techniques and methods. At the
completion of the exercise on April
26, the four aircraft returned home to
Volkel Air Base.

The largest of the UK flying exercises
is the twice annual Cobra Warrior,
usually staged in the spring and

autumn. The spring 2024 exercise was
cancelled, but the autumn event went
ahead as planned. The Norwegians
have become regular participants at
Lakenheath, with eight 332 Skvadron
F-35As arriving on September 10.

The exercise was staged between
September 16 and October 4, and while
the Norwegians flew during the first
two weeks, there was just one daytime
mission by based F-35As during that
time, while the third week was devoted
to night flying.

The last flying day each week at
Lakenheath has become synonymous
with‘quick climbs’by the resident aircraft.
The Norwegian pilots were happy to
partake of this impressive departure
activity, which in some instances created
moisture across the upper surface of the
wing, briefly enveloping the aircraft in its
own little cloud! CAJ






