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Dear Readers,

Welcome to a new issue of . We are eagerly looking forward to what 
we expect this year: an increasing number of exercises, new ones like the multinational Air 
Defender '23, and well-known ones like Iniochos, Anatolian Eagle, or Frisian Flag and EART. 
A wide variety of base tours, large and small scale airshows like RIAT or Zigermeet at Mollis, 
Switzerland – there will be plenty of opportunities to share with you reports with top class 
photography in the issues which lay ahead of us. 
In this 83rd issue of , we focus with four reports on U.S. activities. 
However, the Ukraine conflict still concerns us. Following the report on the Ukrainian Air 
Force's Su-25 Fencer in our issue 80, we now show you their Su-27 Flanker before the Russian 
invasion. How many of these aircraft have survived the war to date, we do not know, time will 
tell.

For now, download our new issue  HERE,  and we hope you enjoy reading it.

Stay healthy and curious!

Ralf Peter WALTER 
Publisher & Editor

 is 100% pure aviation, no advertisements, and absolutely free of 
charge! It is the BEST and FREE e-based magazine on military aviation since 2009. Imitated 
by so many, but never surpassed!

Due to issuu's changed pricing policy, we have decided to stop publishing new issues of Aviation Magazine 
on the issuu platform. All previous issues are also available for online reading on the issuu platform at  

https://issuu.com/theaviationmagazine
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FALCON AUTUMN 2022FALCON AUTUMN 2022
TEXT: JORIS VAN BOVEN & ALEX VAN NOIJE | PHOTOS: JORIS VAN BOVEN & ALEX VAN NOIJE UNLESS STATED

Four U.S. Army CH-47F Chinook helicopters from 1st Battalion, 214th Aviation 
Regiment (General Support Aviation Battalion), 12th Combat Aviation Brigade, 
prepare to land. U.S. Army photo by Staff Sgt. Thomas Mort

In the weeks from 31 October to 18 November 
 2022, the exercise FALCON AUTUMN 2022 took 

place in the Netherlands. More than 1,000 soldiers 
participated in this exercise and were supported by 
37 helicopters. During FALCON AUTUMN, the Dutch 
armed forces trained together with other countries to 
prepare for large-scale airborne operations in which 
various units of both the air force and the army work 
closely together. The participating soldiers were from 
the 11th Airmobile Brigade & the Defense Helicopter 
Command of the Netherlands, the United States 
Army Europe based in Germany, and the Polish armed 
forces.

Participants And Experiences Helicopter 
Operations by Air Commodore Robert Adang, 
Commander DHC

The Defense Helicopter Command (DHC) is the unit of 
the Royal Netherlands Air Force which all helicopters 
are assigned to. Air Commodore Robert Adang has 
been the commander of the DHC since 2018. Robert 
explains which units of the DHC and from abroad 
participate in FALCON AUTUMN: "The exercise 
is normally an exercise which is on the agenda of 
the Dutch armed forces once a year. From the DHC 
perspective, this time, the exercise was not only an 
exercise with the Airmobile Brigade but also with 
international partners. It was the first time in many 

Ukraine has shown how important the logistics chain 
is. Setting up and securing operational areas such as 
an air base on this scale have therefore an enormous 
training value for the air force", Adang continued.

Gilze-Rijen Air Base is home to the Boeing AH-
64D Apache attack helicopter (301 Squadron), the 
Aerospatiale AS532U2 Cougar transport helicopter 
(300 Squadron), and the Boeing CH-47F Chinook 
heavy transport helicopter (298 Squadron). The NH-
Industries NH90 NFH maritime combat helicopter 
(860 Squadron) is stationed at Naval Air Base De 
Kooy in Den Helder. Adang explains, when the 11th 
Airmobile Brigade cooperates with the Defense 
Helicopter Command, they together form the 11th 

years that we built a bare base from scratch to a fully 
operational site. The 37 participating helicopters fly 
from the former reserve air base De Peel and are 

stationed there on the runway 
of this airport." Air traffic 
control during this exercise is 
provided by personnel from 
Gilze-Rijen Air Base who have 
a mobile control tower on De 
Peel. Adang explains that more 
than 600 soldiers are based at 
the air base in Limburg during 
this exercise. "Building a base 
like this one still needs lessons 
to be learned. The war in 

Air Commodore 
Robert Adang
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Royal Netherlands Navy NH-Industries NH90 NFH of 860 Squadron     Royal Netherlands Air Force Aerospatiale AS532U2 Cougar of 300 Squadron

Air Maneuver Brigade (11AMB). The 11AMB is fully 
deployable worldwide within twenty days. Smaller 
parts of the brigade can operate independently within 
48 hours. Air maneuvers can be used in all types of 
operations: offensive, defensive, or stabilizing, but also 
aid in natural disasters.

Adang about the American units that participate in the 
exercise with their helicopters: "The United States Army 

Europe is a large American army unit that is permanently 
based in Europe. With its presence, the United States 
wants to deter aggression and reassure allies and 
partners of its commitment to peace and stability. The 
majority of the American units are stationed in the south 
of Germany. The US Army helicopters participating 
in FALCON AUTUMN come from the 12th Combat 
Aviation Brigade (12CAB) which is based in Germany. 

The Boeing CH-47F Chinook helicopters originate from 
Illesheim in southeastern Germany and are part of the 
1st Battalion, 214th Aviation Regiment as part of the 
12CAB. The Boeing AH-64D Apache attack helicopters 
are assigned to the 1st Battalion, 3rd Aviation Regiment 
which is also part of the 12CAB. Just like the Chinooks, 
these helicopters are also stationed at Illesheim. The 
Sikorsky UH-60M Black Hawk helicopters come from 

Wiesbaden in southwest Germany where they are part 
of the 1st Battalion, 214th Aviation Regiment which is 
part of the 12CAB."

"The Poles participated in the exercise with Mil-Mi 8M 
and Mil-Mi 8MTV-1 helicopters", says Adang. The Mi-8T 
is the standard troop transport version of this legendary 
helicopter. The Mi-8MTV-1 is the version of the Hip that 
can be armed. The Mi-8, which is also referred to as 
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as Poland participates in these scenarios", Adang 
adds. "They were involved in the exercise as new 
participants and have now finally taken the lead over 
the second helicopter formation during a deployment 
here in the last week. This is very important because 
there is a great need from NATO for multi-deployable 
helicopter units that are immediately deployable 
everywhere, regardless of where they come from. 
So the steps the Poles have taken is proof that this 
exercise works and that helicopter crews can rely 
on each other because they understand each other 
well." Adang ends his story with the fact that he is 
very proud of the results he and his team achieved 
during the exercise.

Training Objectives & Scenario by Brigade 
General Cas Schreurs, Commander 11th 
Airmobile Brigade

Brigade General Cas Schreurs 
is the highest commander of 
the Airmobile Brigade in the 
Netherlands. During the final 
phase of FALCON AUTUMN, 
the general looks back with 
satisfaction at the performance 
of his participating units: "The 
11th Airmobile Brigade is one of 
the most heavily trained units 
of the Dutch armed forces. 
The soldiers of this brigade 

are recognizable by the red beret", says Schreurs 
proudly. "These units are one of the most flexible 
attack forces in the Dutch armed forces. The Airmobile 
Brigade is a rapidly deployable light infantry fighting 
unit. The brigade can be deployed worldwide within 
seven to twenty days for the defense of its territory, 
support to allies, protection of the international legal 
order, disaster relief, and humanitarian aid. Within 48 
hours, the brigade can already deploy one infantry 
company (120 soldiers) worldwide for crisis response, 
evacuation of Dutch civilians, or emergency aid. The 
Dutch Airmobile Brigade (Luchtmobiele Brigade, 
LMB) is part of the German Division Schnelle Kräfte. 
Dutch and German airmobile soldiers, therefore, work 
side by side during the exercise", explains Schreurs, 

the Hip, is a helicopter that originated in the Soviet 
Union. It is one of the most produced helicopters in 
the world. The Polish unit participating in FALCON 
AUTUMN is the 25th Air Cavalry Brigade (25 Brygada 
Kawalerii Powietrznej) from Leznica-Wielka in central 
Poland. In addition to these helicopters, a company 
of ground troops from the Polish Airmobile Brigade 
also participated in the exercise. According to Adang, 
the Poles have also made huge progress during 
the exercise. According to Adang, working with the 
Americans was easier than with the Poles because 
the American standard is also the European standard. 
The Poles, on the other hand, are still on their way 
to developing their skills to that standard. "That is 
precisely why it is so important that a partner such 

Brigade General
Cas Schreues

Royal Netherlands Navy NH-Industries NH90 NFH of 860 Squadron (left) and Royal 
Netherlands Air Force Aerospatiale AS532U2 Cougar of 300 Squadron (right). No 83   |   March – April 202310 11



Polish Air Force Mil-Mi 8M(TV-1) Hip of the 25th Air Cavalry 
Brigade. One of the Hips was fitted with an additional protection 
for the cockpit crew.

xxxx   

"because German soldiers have always been integrated 
into the Dutch brigade and vice versa. In addition to 
these soldiers, Poles and Americans also took part in 
the exercise. As I have seen today, these units were 
all deployed simultaneously during mixed packs of 
helicopters and military units during the assault. The 
need for corporations has become even clearer since 
February since the Russian invasion of Ukraine. It is 
important that being able to act strongly together is 
vital. We were able to immediately send a group of 
soldiers to Romania to help protect the eastern borders 
of the alliance. This shows that we have to train and 

that we also have to train extra hard to be ready for 
deployment."

"The exercise FALCON AUTUMN lasts a total of almost 
three weeks, during which several scenarios are 
executed at various locations in the Netherlands. The 
helicopters are stationed at De Peel Air Base in Limburg 
in the south of the country. There are different forms 
of air maneuver actions which can be used during a 
mission", says the general. "The first variant is the 
Air Assault. This tactic includes an offensive operation 
to, for example, form a beachhead deep into enemy 

territory. It uses a combination of firepower, speed, and 
the surprise effect to overwhelm the enemy. Combat 
helicopters, transport helicopters, and infantry soldiers 
are continuously closely involved in an operation and 
are therefore dependent on each other during this form 
of combat. The second air maneuver method is Air 
Mechanized. Apache attack helicopters take center stage 
in this type of operation. Airmobile soldiers support the 
operation from the ground by, for example, designating 
targets by providing scouts. The third tactic is Airmobile 
and Airborne. Helicopters transport soldiers to and 
from an area of operations during Airmobile actions. 

During Airborne operations, soldiers use parachutes to 
jump from transport helicopters or aircraft." Air assault 
(referred to as AASLT) is the most difficult and most 
intensive form of Air Maneuver and is the specialty 
of the Airmobile Brigade in the Netherlands. During 
FALCON AUTUMN, this method is therefore intensively 
trained, according to Schreurs. 

The general said that a raid was carried out today at 
the former Naval Air Base Valkenburg according to the 
AASLT principle. The general indicates that the enemy 
opposition has been eliminated and that the airfield 
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Polish Air Force Mil-Mi 8M(TV-1) Hips of the 25th Air Cavalry Brigade (top)  and Royal Netherlands Air Force Boeing CH-47F 
CAAS Chinooks of the 298 Squadron (bottom) are picking up troops in the area of the former Naval Air Station Valkenburg.

area has been cleared of enemy units. Schreuers 
continues: "After the attack, we will return to our 
base in Deelen and Schaarsbergen once the terrain 
is in our possession. The airmobile soldiers who 
participate in FALCON AUTUMN are at Bivouac in the 
vicinity of Deelen Air Base and Schaarsbergen Army 
Base near Arnhem." There are several tent camps 
in this area in which the soldiers camp during the 
entire exercise says the general. "This is usually a 
normal way of staying for the troops that operate in 
the field", Schreurs adds. Boarding and disembarking 
in the helicopters take place daily at Deelen Air Base. 
The helicopters arrive at each mission from De Peel 
and land on the Deelen runway. On the runway, the 
helicopters will pick up and drop off both the troops 
and the sling load to be carried.

During FALCON AUTUMN, the armed forces practice 
protecting NATO territory. In the scenario, a country 
has been attacked and the allies are responding to this 
aggression. A so-called Article 5 scenario (*) where 
NATO allies join forces if one of them is attacked is 
being trained here according to General Schreurs. 
The airmobile soldiers have to regain important 
ground and eliminate the enemy. During the exercise, 
they move on foot, in light vehicles, or by helicopter. 
Everything revolves around the AASLT during FALCON 
AUTUMN. During the three weeks, this aspect of Air 
Maneuver is extensively practiced. Schreurs says 
that "the main objective of the exercise was to qualify 
the 13th Infantry Battalion of the Airmobile Brigade. 
FALCON AUTUMN is all about training the AASLT 
on a very large scale (this means on brigade level, 
deploying several battalions at the same time). This 
means that especially the preparation of a training 
scenario is an important training goal of the exercise. 
This involves having infantrymen, helicopter crews, 
local combat commanders, and air force personnel 
work together at the Target zone, the base camp, 
and the FARP locations. All these disciplines must 
be a well-oiled machine to be able to prepare and 
execute missions deep into enemy territory in a very 
short time frame. I have seen very good progress 
from the command post during the exercise. I made 
an excellent observation in which I saw that both the 
ground units and the air units could work together 
perfectly. This gives me confidence that the unit is 
ready to be deployed to any area if requested by the 
Dutch authorities.

Ground Operations by Lieutenant Colonel 
Laurens van Leussen, Commander 13e Infantry 
Battalion Airmobile

Lieutenant Colonel Laurens van Leussen is the DetCo 
of the participating army units 
during FALCON AUTUMN. Van 
Leussen is the commander of 
the 13th Infantry Battalion Air 
Mobile, which is based at the 
Johan Willem Friso Barracks 
in Assen. According to van 
Leussen, FALCON AUTUMN is 
the ideal exercise to integrate 
the various units of both, 
the army and the air force in 
preparation for the real work.

"We now notice in Europe that 
security is not self-evident and that we are happy 
to be a member of the NATO alliance", said van 
Leussen. "This means that the Netherlands and the 
other NATO member states are also protected. You 
can only perform these kinds of tasks if you also 
train them. Precisely this type of training, in which 
you bring people and equipment together, ensures 
that you know the procedures at the moment you 
are deployed. The Airmobile Brigade is a rapidly 
deployable unit around the world. If you want to 
be deployable quickly, as we already showed at the 
beginning of this year during the Russian invasion of 
Ukraine, we were immediately sent to Romania, so 
you don't have the time anymore to train all kinds 
of procedures. At that moment, you simply have to 
know those procedures as a unit. We also have a 
Polish company with us during the FALCON AUTUMN 
exercise, and they are of course, a lot further east in 
Europe. As a result, they also feel the urgency much 
more because of the Russian threat to be ready for 
deployment. Of course, we also see what is happening 
on the news every day. That means that from a 
military perspective, you also look at what things are 
happening there that we can integrate here. That 
adds the dimension for us that you know that we 
can be deployed seriously, and then, you have to be 
ready for it. What we've been doing over the past few 
days is a very difficult operation, because at night, 
you land in enemy territory. You have to get here 
secretly with different units so that you can attack 
at the right time", explains van Leussen. "That's one 
of the most difficult operations that you have to be 
able to perform with all the resources you have today 
in order not to be discovered by the enemy. The fact 
that this was successful with this task force where all 
air resources were also on time and you perform this 
operation together makes me proud. Then you know 

Lieutenant Colonel 
Laurens van Leussen
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that we achieved our practice objective. That means 
if you can do this in a scenario like this, you can do it 
anywhere. That's what we've learned here as a team 
outside of practical knowledge."

Preparing for a mission is vital, as told by van Leussen. 
"After a good preparation, it is important that people 
go through the preparation together again and that 
everyone knows what each other is doing. This means 
that when you see something moving in the field, you 
know during the execution which people they are and 
what their tasks are at that moment." Van Leussen 
emphasizes here that if it is already correct in the 
preparation, you will see this reflected in the results 
during the implementation. He continues "that is 
why training together is so important, especially now 
that various foreign units are involved. All parties 
are involved in these preparations, including the 
Poles and the Americans who participate in FALCON 
AUTUMN. Because you are deployed over great 
distances, this means that you are surrounded by 
many enemy units. You must then be able to react 
to what is happening around you. This airport here 
in Drachten, for example, is important to be able 
to continue the operation, so we must also be able 
to defend it well. Units that are nearby and could 
pose a threat must therefore be quickly eliminated. 
As a rapidly deployable unit, we have taken over the 
airfield with the aim of being able to use the airfield 
as quickly as possible to fly in units and equipment. 
We can then provide logistics for larger ground units 
that are on their way here so that they can advance 

further in the conflict."

According to van Leussen, before the assault started, 
scouts had already been dropped off who observed 
the landing sites before the main force could land. 
He explained that "these scouts themselves are also 
dropped at tactical spots by helicopters and assess 
the areas in which the helicopters of the main force 
should land and also explore the enemy positions to 
gain insight into how the airfield can be taken. They 
want to be sure that the helicopters can land there. In 
this training scenario, we want to have the Drachten 
runway operational as soon as possible. There was 
considerable pressure on the ground operation to get 

the airfield operational as soon as possible. We need 
to make sure we can clear the runway as soon as 
possible. To achieve this, we also have soldiers who 
are specifically trained in air traffic control during 
an operation like this one. These people can talk 
planes to the ground. The ultimate success of the 
mission is not just conquering something, but also 

getting it operational so that we can use the location. 
During the mission, it is therefore the consideration 
that you make how much force you use during 
the deployment. If you use a lot of force, you can 
conquer the terrain, but if it's too damaged, you'll 
never get it operational again. This consideration 
was the hardest thing for me in this operation, to 

Royal Netherlands Air Force Boeing CH-47F CAAS Chinooks of the 298 Squadron.
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Royal Netherlands Air Force Boeing CH-47F CAAS Chinooks of the 298 Squadron are approaching one 
of three Forward Arming and Refueling Points (FARPs) that were set up near the town of Deelen (top 
row). The helicopters  are refueled "hot", i.e. with engines running and rotors turning (bottom row).
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A Royal Netherlands Navy NH-Industries NH90 NFH (above 
left), a Royal Netherlands Air Force Aerospatiale AS532U2 
Cougar (above right), and a Polish Air Force Mil-Mi 8M(TV-1) 
Hip approaching the FARP to top-off their fuel tanks.

get hold of the target as quickly as possible, but also 
to keep that runway intact in combat. We eventually 
came up with only one movement here in Drachten, 
where we landed simultaneously in several landing 
zones. I landed with the units with a small command 
post, which enabled me to direct the units in the field 
in the early evening and into the night. I then went 
with the units, moving just behind the front lines as a 
commander during the assault."

Specific units also participated in the exercise, such 
as a German Antonov 28. The aircraft was used for 
the transport of wounded soldiers at the airport in 
Drachten. This flight in particular was for CASEVAC. 
The term CASEVAC stands for Casual Evacuation and 
means that injured persons are evacuated without 
the presence of medical personnel. This is in contrast 
to a MEDEVAC (Medical Evacuation) where the injured 
also receive care along the way. The aircraft has also 
been used to perform logistical tasks, according to 
van Leussen. "The fact that this aircraft could land 
quickly was therefore also proof that we were able 
to carry out our mission quickly and effectively", 
explains van Leussen. "An L-39 Albatros also flew 
during the assault during the mission. This aircraft 
has special sensors on board with which we can see 

the images from the air to the ground. This allows 
us to quickly oversee the situation and know who 
is where. This aircraft simulated the role of combat 
aircraft in the scenario at Drachten. During a real 
deployment, this role is usually fulfilled by our own 
General Dynamics F-16 Fighting Falcon or Lockheed-
Martin F-35 Lightning II fighters or aircraft of the 
NATO allies. After the actions since the airfield was 
captured, the front line has shifted and the enemy 
has been pushed back. This means that the airport 
of Drachten is now completely in our hands and can 
also be fully used for the following actions against 
the enemy. So taking and using an airport like this 
is vital to winning a conflict. Now that we are in this 
situation, we can also fly in unlimited reinforcements 
and then push forward into the conflict."
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Royal Netherlands Air Force Boeing AH-64D Apache is landing at a FARP.
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Air Operations by Lieutenant Colonel Roy 
Hemmelder, Commander Royal Netherlands Air 
Force 300 Squadron

During the FALCON AUTUMN 
exercise, Lieutenant Colonel 
Pilot Roy Hemmelder is the 
DetCo of the participating air 
forces. Roy is the squadron 
commander of the 300 
Squadron at Gilze-Rijen Air 
Base and is also a pilot on the 
Aerospatiale AS532U2 Cougar 
helicopter. "For me, it's the 
biggest exercise we've done 
in recent years. We have been 

able to get little or almost no exercise in the past two 
years due to the corona pandemic. But I do notice 
that these kinds of exercises are very important for 
the degree of training of the units so that we can 
be maximally deployable. What we notice is that 
especially international cooperation in the exercise 
is again the most important factor. This exercise 
is about cooperation on an international level, but 
also about cooperation on a national level. It is 
about collaboration between people and resources. 

this exercise. Even though we all use the same 
structure and processes, the difference often lies 
in the interpretation of this. It is precisely this that 
we can coordinate well with each other during these 
kinds of exercises."

"An exercise like FALCON AUTUMN is completely 
prepared at the front by the organization. They then 
look for international partners who want to participate 
in training like this. For myself, an exercise starts with 

Think of different helicopters and operations on the 
ground that we have to coordinate with each other. 
Collaboration with partners is never self-evident. This 
is not just about the procedures we use together. It 
is also mainly about the people and the humanity of 
the participants in the exercise. We have noticed, for 
example, that it is very important for the American 
participants to work with European partners. The 
Americans have a very different background than 
other European partners such as the Poles during 

U.S. Army Boeing CH-47F Chinook assigned to 12 CAB is about to land 
at Ossesluis to drop off soldiers to take back the locks from the enemy.

Lieutenant Colonel  
Roy Hemmelder
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an operation order that I receive in 
which we have to deploy to a staging 
area. For this exercise, we did that 
to Lieutenant General Best barracks 
at the Vredepeel in Limburg. There 
the units are then brought together 
for a potential conflict. You can 
now also see this happening on the 
eastern flank of Europe. You can 
see that there is now a troop build-
up with a defensive character. As a 
NATO alliance, we are responsible for 
being the first to get our defensive 
tasks in order. Our first main task 
is to protect our own territory and 
that of our allies. In that respect, I 
see this exercise as a very realistic 
scenario in which our territory is 

attacked. We come here in our back 
area together with our international 
partners in an Article 5 scenario (*), 
and we start the fight from there. 
We are going to reconquer our 
territory to protect what is dear to 
us."

"In the first week, the participating 
units mainly practice working 
together. Troops get used to each 
other and coordinate their working 
methods. In the air, this is done with 
different helicopters from different 
countries. In addition, there is a 
cooperation between helicopters and 
units on the ground. The exercises 
of this first week come together in a 

large joint action at Ossesluis in Drenthe. FALCON 
AUTUMN is a real assault exercise that involves 
training in capturing locations deep in enemy 
territory. Deelen and the Peel are therefore the 
drop-out locations for the airmobile soldiers and 
the helicopters. During the exercise, scenarios 
are trained in which mainly strategic objects are 
attacked and captured. Think of local airports and 
lock complexes and/or bridges. These are usually 
also the targets for airmobile actions in a real 
scenario. The attack on the lock at Ossesluis was 
also a typical airmobile target. During this action, 
soldiers were dropped on two sides of the lock. 
In this case, on the north side and on the south 
side of the water. The soldiers are dropped off by 
a large group of helicopters, sometimes several 
kilometers away from the complex that has to 
be captured. This is very realistic because in a 

real scenario, the troops would be a target for 
enemy defenses near the object. During the first 
wave, there were also fierce firefights between 
the soldiers of the airmobile brigade and the 
enemy troops defending the lock. The soldiers 
on the ground were continuously supported by 
Apache attack helicopters during the assault. 
These helicopters were also kept busy during the 
attack because the helicopters were continuously 
under fire from enemy anti-aircraft units in the 
vicinity of the locks. After the locks were taken, 
reinforcements and equipment were flown in with 
heavy transport helicopters during the second 
wave. The units had vehicles as sling load which 
was dropped off near the already landed soldiers. 
After the attack, the soldiers held a bivouac here 
at Ossesluis after the retreat was blown the next 
day. This logistical operation also requires a lot of 

coordination between all participating units."

LtCol Hemmelder continues: "During the last 
week of the exercise, the American participants 
will no longer participate. This certainly also has 
an impact on the course of the exercise, because 
as commander I have access to less deployable 
helicopters. In the course of the exercise, we don't 
know what else we will face. As I said, we got the 
operations order at the beginning and we don't 
know what's to come, because the exercise can 
develop in all kinds of different directions. It is also 
a good thing that we do not know this course in 
advance because this ensures that we as a team 
are as sharp as possible on what is to come. 
Sometimes, we have really short reaction times 
and we fly very complex missions."

"In order to keep the helicopters continuously 
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Two U.S. Army CH-47F Chinook helicopters from 1-214th General Support 
Aviation Battalion,12th Combat Aviation Brigade, taxi along the flight line 
before refueling. U.S. Army photos by Staff Sgt. Thomas Mort

deployable in the areas concerned, 
three Forward Arming and Refueling 
Point (FARP) locations were in use 
near Deelen. A FARP has only one goal 
and that is to keep the helicopters 
deployable for as long as possible", 
says Hemmelder. "Placing a FARP close 
behind the lines allows helicopters 
to quickly refuel and rearm before 
flying back to the action. A FARP is a 
petrol and rearmament station for the 
helicopters in the field. The location of 
a FARP is chosen so that helicopters 
can fly to it quickly and often a FARP 
is in a place that is more difficult to 
spot so that the location remains 
hidden for as long as possible. The 
advantage of a FARP is that it can also 

be moved easily and quickly to a new 
location. Combat helicopters, such as 
the Apache’s in particular, regularly 
use the FARP during FALCON AUTUMN. 
The helicopters often stay in the air for 
hours near the troops on the ground to 
provide fire support. With the help of 
the FARP, the helicopters can continue 
to provide fire support to the troops on 
the ground for a longer period. Training 
the FARPs is therefore a very important 
aspect during FALCON AUTUMN. The 
personnel manning the FARP are 
usually military personnel from the Air 
Force because these people have the 
specific knowledge for handling the 
helicopters." Roy explains that it is also 
very good for this group to practice on 
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this scale because they sometimes have to handle a 
lot of helicopters in a short time.

"The FARP also requires training of all personnel 
involved. It's not just about the helicopter crews 
here. At the FARP, several tankers are parked on 
heath next to the landing spots for the helicopters. 
There is also a mobile communication post of the 
Mobile Air Operations Team (MAOT) to guide the 

helicopters to their refuel spot on the FARP. FARP 
personnel are dressed in fire-resistant clothing and 
wear special balaclavas, helmets, and safety goggles 
during FARP-ing. Sometimes the helicopters are 
completely switched off during refueling, but also 
often this is done with the so-called "hot refuel", in 
which the helicopter is refueled with rotating rotor 
blades. During FALCON AUTUMN, FARP personnel 
also walked around the FARP armed. If necessary, 

the fortress must also be able to be defended against 
enemy attacks. The helicopter crews are also armed 
during the missions. For example, the pilots of the 
Apaches all carry a rifle with them in the cockpit. 
FARP personnel are bivouacked at a location close to 
the FARP. If one is not present at the FARP, one must 
be able to be at the FARP within seven minutes in 
order to handle the helicopters."

U.S. Army UH-60M Black Hawk from the 1st Battalion, 214th Aviation Regiment (General Support 
Aviation Battalion),12th Combat Aviation Brigade just took off  near the town of Ossesluis 
(main image) while another Sikorsky UH-60M Black Hawk prepares for flight (inset).

P
h

ot
o 

 U
.S

. 
A

rm
y 

b
y 

S
ta

ff
 S

g
t.

 M
or

t

30 31No 83   |   March – April 2023



Royal Netherlands Air Force Boeing AH-64D Apache. 
U.S. Army photo by Staff Sgt. Thomas Mort No 83   |   March – April 202332 33
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PARTICIPANTS

Defense Helicopter Command, Royal Netherlands Air Force
 � 4 x Boeing CH-47F Chinook
 � 2 x Aerospatiale AS532U2 Cougar
 � 4 x Boeing AH-64D Apache
 � 2 x NH-Industries NH90 NFH

12th CAB, U.S. Army Europe
 � 8 x Boeing CH-47F Chinook
 � 8 x Sikorsky UH-60M Black Hawk
 � 6 x Boeing AH-64D Apache (Longbow)

25th Air Cavalry Brigade, Polish Air Force

 � 3 x Mil-Mi 8MTV-1 Hip

 (*) The North Atlantic Treaty (NATO)

Article 5
The Parties agree that an armed attack against one or more of them in 
Europe or North America shall be considered an attack against them all 
and consequently they agree that, if such an armed attack occurs, each of 
them, in exercise of the right of individual or collective self-defense rec-
ognized by Article 51 of the Charter of the United Nations, will assist the 
Party or Parties so attacked by taking forthwith, individually and in con-
cert with the other Parties, such action as it deems necessary, including 
the use of armed force, to restore and maintain the security of the North 
Atlantic area.
Any such armed attack and all measures taken as a result thereof shall 
immediately be reported to the Security Council. Such measures shall be 
terminated when the Security Council has taken the measures necessary 
to restore and maintain international peace and security.

This article is complemented by 

Article 6
For the purpose of Article 5, an armed attack on one or more of the Par-
ties is deemed to include an armed attack:

 � on the territory of any of the Parties in Europe or North America, on  

 
the Algerian Departments of France 2, on the territory of Turkey or 
on the Islands under the jurisdiction of any of the Parties in the North 
Atlantic area north of the Tropic of Cancer;

 � on the forces, vessels, or aircraft of any of the Parties, when in or over 
these territories or any other area in Europe in which occupation forc-
es of any of the Parties were stationed on the date when the Treaty 
entered into force or the Mediterranean Sea or the North Atlantic area 
north of the Tropic of Cancer.

The principle of providing assistance
With the invocation of Article 5, Allies can provide any form of assistance 
they deem necessary to respond to a situation. This is an individual ob-
ligation on each Ally and each Ally is responsible for determining what it 
deems necessary in the particular circumstances.
This assistance is taken forward in concert with other Allies. It is not nec-
essarily military and depends on the material resources of each country. 
It is therefore left to the judgment of each individual member country to 
determine how it will contribute. Each country will consult with the other 
members, bearing in mind that the ultimate aim is "to restore and main-
tain the security of the North Atlantic area."
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UKRAINIAN FLANKERS
ARTICLE BY RALF JAHNKE

Sukhoi Su-27UB Flanker-C tactical training fighter aircraft in low level overflight.Sukhoi Su-27UB Flanker-C tactical training fighter aircraft in low level overflight.

The Ukrainian Flankers have already had a very 
long period of service on the territory of Ukraine, 

and at present, they are in greater demand than ever 
before. In its time, the Su-27 fighters were among 
the best in their class in the world and at that time, 
began to massively enter the air defense regiments 
of the USSR. 
The Su-27 was designed by Sukhoi as a result of 
a 1971 tender in response to the American F-14 
Tomcat, originally to replace the Su-15 and MiG-23 
interceptors. The prototype Sukhoi T-10-1’s first flight 
was on 20 May 1977. But the first design T-10, with 
curved wingtips and twin tail surfaces centrally above 
the engines, proved to be a flop. The avionics turned 
out to be too heavy, so the projected unstable design 
could not be achieved. Accordingly, maneuverability 
was fundamentally compromised. The improved later 
production prototypes T-10-S received larger vertical 
stabilizers, fins, and the relocation of the engine area 
to the outside. The actual ancestor of the Su-27 is 
the T-10-S, which flew for the first time on 20 April 
1981. Serial production finally started in 1982 at the 
Gagarin Aircraft Plant in Komsomolsk. A total of 680 
aircraft were built. Finally, starting in 1984, the Su-
27P entered service with the Air Defense Forces. Five 

years later, the Flanker was demonstrated for the first 
time during the Paris Le Bourget aerospace show.
At the time of the collapse of the USSR in 1991, 
30 aircraft were in Belarus and 74 Su-27s were on 
Ukrainian territory. All other Su-27s, and thus the 
largest share, were passed on to the Russian Air Force 
after the separation. Ukraine took over a total of two 
T-10 (prototypes), 43 Su-27 (air defense version), 
14 Su-27P (air defense and air-to-ground version), 
14 Su-27UB (trainer and full combat aircraft), and 
one Su-27K (Su-33, naval carrier-based version). 
They were then concentrated into three regiments: 
the 831st Fighter Aviation Regiment (831st IAP) at 
Myrhorod, the 62nd Air Defense Fighter Aviation 
Regiment (62nd IAP PVO) at Belbek Air Base/Crimea, 
and the 100th Shipborne Fighter Aviation Regiment 
(100. KIAP) at Saky Air Base in Crimea. The fourth 
original Su-27 unit was the 3rd Department of 
929th State Flight Test Center stationed at Kirovske/ 
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Crimea and had only a single Su-27S in its inventory 
for testing purposes at the end of 1991. During the 
1990s and 2000s, the number of active Su-27s in the 
Ukrainian Air Force steadily declined. Reasons for this 
were two Su-27UB accidents, the expiration of spare 
parts for the Su-27, and the sale of aircraft to other 
countries. The very poor financial situation in Ukraine 
also caused a reduction in operational aircraft. After 
the Ukrainians sold a total of nine Su-27s abroad, three 
to Ethiopia, two to Eritrea, one to China, and two Su-
27s to the U.S., Russia reacted very allergically and 
stopped supplying spare parts for the Flankers in the 
Ukrainian Air Force! This had serious repercussions 
and from the entire inventory, only 10-15 aircraft 
remained in airworthy condition between 2008 and 

2010. All other Su-27s were put into storage, mainly 
at Myrhorod AB and Ozerne AB. From three active air 
regiments in the mid-2000s, only one remained at 
the end of the decade. Financial resources for fighter 
overhaul were unevenly distributed over the years. 
Initially, two to four airframes per year received 
factory overhauls, but from 2005-2010, the average 
was only one overhaul per year at most. The economic 
situation ensured that only a minimal number of 
Flankers remained in service. The situation improved 
somewhat in subsequent years. The fighters were 
repaired as scheduled, but there were quite frequent 
delays in payment for the work, which is still carried 
out today in Zaporizhzhia by the only Su-27-licensed 
aircraft factory in Ukraine, ZDARZ "MiGremont".

In 2013, with the help of technical cannibalism 
of stored aircraft, Ukraine managed to carry out 
extensive major overhauls on a total of six aircraft. 
These Su-27S in the new blue "digital" camouflage 
became a kind of symbol of the Ukrainian Air Force 
and were proudly presented abroad at airshows. 
At the beginning of the Crimean crisis, there were 
24 active Flankers in the air force: five in the 39th 
TAB and 14 in the 831st TAB, as well as five in the 
"MiGremont" aircraft plant. Another 32 Flankers were 
parked in long-term storage at Myrhorod AB and four 
at Ozerne AB. 
In March 2014, fighters were moved to border airfields 
near Crimea to ensure territorial integrity.  Four Su-

27s secured the southern airspace from Kulbakino 
AB. Odesa AB also played a role. In the east of the 
country, surveillance flights began to "hot" targets – 
especially in the Chernihiv and Kharkiv regions.
In summer of 2014, Su-27s also served as attack 
aircraft in ground battles in the region of Luhansk.
After the signing of the Minsk agreements, the fleet of 
air force aircraft, including Su-27S, began to increase 
at an accelerated pace. However, exact numbers 
are not officially available, but it can be assumed 
that many Flankers were activated from long-term 
storage. The know-how of the aircraft factories with 
years of experience and ingenuity made this possible. 
With the increased availability of funding, the 

Su-27S #53 of the 39th TAB fully armed with five standard R-27ET and four R-73 
air-to-air missiles after the ferry flight from Ozerne AB to Starokostiantyniv AB.

STAROKOSTIANTYNIV AB
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Solo flying to demonstrate the Su-27's flight 
characteristics at Starokostyantyniv AB. No 83   |   March – April 202340 41



Su-27S Flanker-B #39 of the 39th TAB fully 
armed with live air-to-air weapons on the 
way to its parking position.

Ukrainian Air Force was finally able to perform the 
necessary upgrades to the Su-27s as well. A Su-27 
modernization program at the Zaporizhzhia State-
owned Aircraft Repair Plant (ZDARZ) "MiGremont" in 
eastern Ukraine had been in the pipeline for some 
time. The plant performs major overhauls and 
modernizations on several types of aircraft. In 1993, 
the Su-27 was included in the overhaul portfolio. The 
first Flanker overhauled at Zaporizhzhia returned 
to the air on 29 July 1994. The plant is responsible 
for the repair and modernization of various Sukhoi 
and MiG aircraft not only for the Ukrainian military 
but also for 17 different international customers 
operating Eastern combat aircraft. As soon as funds 
became available, the modernization program for the 
Su-27 of the Ukrainian Air Force was activated with 
the following main objectives:

•	 Increase the detection range of aerial targets 
by 30% and increase the accuracy of unguided 
missiles for ground targets,

•	 Expanding the capabilities of the navigation 
complex,

•	 Ensuring the ability to conduct flights in 
international airspace,

•	 Expanding the capabilities for control and 
registration of onboard parameters and use of 
modern flight information processing facilities.

The Su-27M1 modernization program for the Ukrainian 
Air Force adds the Sn-3307 satellite navigation 
system, which uses data from the U.S. NAVSTAR GPS, 
the Russian GLONASS, and the upcoming European 

Galileo system. The upgrade also adds an air-to-
ground capability, effectively bringing the Su-27P 
up to Su-27S standards. With the introduction of a 
new weapons control system and other changes, the 
Flanker will be capable of using free-fall bombs up 
to 500 kg, unguided S-8, and S-13 missiles, KmGU 
munitions dispensers, and incendiary tanks. 
This Su-27 modernization added the suffix "1M" to its 
original type designation and became Su-27P1M, Su-
27S1M, Su-27UB1M, or Su-27UP1M.
The Ukrainian Armed Forces currently operate the 
Flanker at two operational bases. The 39th Tactical 
Aviation Brigade with one squadron at Ozerne AB 
west of Kyiv and the 831st Tactical Aviation Brigade 
at Myrhorod AB with two squadrons of Su-27s in 
eastern Ukraine. In addition, several modernized 

L-39M1 Albatros augment the aircraft inventory at 
both airfields. Before the start of the war in February, 
at least 37 Su-27s were expected to be operational, 
and the inventory is expected to be continuously 
increased or supplemented.
The 39th Tactical Aviation Brigade (39 BrTA, Military 
Unit A1435) is located at Ozerne AB in Zhytomyr 
Oblast. The history of 39 BrTA began in 1942 when 
the unit was officially established as the Soviet 894th 
IAP PVO at Baranovka AB in Russia. In August 2001, 
the transition from MiG-23 (the last unit with Flogger) 
to Su-27 began and started its operation. The Su-
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The Flanker is the most modern combat aircraft of the Ukrainian Air Force and 
shows its flight performance at a demonstration in Starokostiantyniv AB.
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27 aircraft were transferred to Ozerne AB from the 
Belbek-based 204th Sevastopol Brigade and initially 
called the 9th Fighter Aviation Regiment.
The Lviv tragedy is an airplane crash that occurred 
during the celebrations of the 60th anniversary of the 
14th Air Corps of the Ukrainian Air Force on 27 July 
2002, at the Lviv airfield. When the fighter jet Su-27UB 
(#42) crashed into the crowd of spectators, 77 people 
died and about 250 people were injured. In terms of 
the number of deaths, it is the biggest disaster in the 
history of air shows. Following court verdicts, very 
heavy prison sentences were imposed on the two 

pilots and other responsible persons. In December 
2004, the regiment temporarily transitioned to the 
MiG-29, but by December 2008, the brigade again 
received the Su-27 and has operated it ever since. 
In 2011, the brigade was reorganized into a separate 
squadron. In February 2013, the 39th TAB took part 
in military aviation exercises at Belbek AB in Crimea 
where interception of air attacks was trained in the best 
weather conditions. Ozerne AB has often been in the 
public eye. Here, President Poroshenko handed over 
the aircraft repaired at LDARZ to the air force with an 
official act. This ceremony was later repeated several 

times to put newly overhauled aircraft technology 
into service in the brigades.  Most recently, during 
training flight operations on 15 December 2018, a 
Su-27 (#55) of the brigade crashed while landing at 
Ozerne AB. Ozerne AB was bombed by the Russians 
in February 2022, destroying a Flanker on the pre-
takeoff line. Unfortunately, another aircraft was lost 
in the air battle for Kyiv.
The 831st Brigade of Tactical Aviation (831 BrTA, 
military unit number A1356) is stationed at Myrhorod 
AB. The origins of the brigade date back to 1941 
in Krasnovodsk, Turkmenistan. The regiment was 

renamed the 831st Fighter Aviation Regiment in 1949, 
and in 1977, the transfer to Myrhorod AB took place. 
Incidentally, as the first VVS front unit, the 831st 
IAP was converted to the new Su-27 and replaced 
the old MiG-21bis. The first six Su-27s arrived on 10 
November 1985, and the conversion was completed in 
October of the following year. In 1998, one Su-27UB 
completed a transatlantic flight to Seymour Johnson 
AFB, USA. Very often, military pilots from Myrhorod 
AB participated in international air shows in Europe 
and impressed the audience with their performance. 
The program of Su-27 fighter pilot Lieutenant Colonel 

Due to its size, the Su-27 uses two drag chutes to slow down when landing.
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Fedor Vyshchuk was awarded as the best individual 
flight demonstration. In July 2011, the active phase 
of the Ukrainian-American-Polish military exercise 
SAFE SKY 2011 took place in the Poltava region, 
during which military aircraft and helicopters carried 
out anti-terrorist actions to protect against an attack. 
F-16Cs of the 144th FW of the U.S. California Air 
National Guard operated together with Su-27s from 
Myrhorod AB. The brigade provided part of the Rapid 
Reaction Force in the system APO. Three Flankers 
were stationed at Odesa AB airfield. On 16 October 
2018, during the multinational exercise CLEAN SKY 

2018, a freshly overhauled Su-27UB1M of the brigade 
(#70) crashed. The aircrew consisting of the Deputy 
Commander of Aviation, the Chief of Aviation Air 
Command East, and a pilot from the 144th FW U.S 
ANG were killed. At the Royal International Air Tattoo 
2019 (RIAT), Lt Col Yurii Bulavka’s aerobatic display 
was shown for the first time, and he was awarded 
a trophy for the best solo aerobatic flight with his 
Su-27. Two and a half years later, he was killed in 
action over Kyiv. In addition, several Flankers were 
lost in the current war. On 15 June 2022, the brigade 
was awarded the honorary prize "For Courage and 

Bravery". Due to its location, the Myrhorod AB in 
eastern Ukraine has a special role in the defensive 
fight against Russia.
Due to the war situation (2014) with neighboring 
Russia, the air forces of Ukraine reacted within 
a very short time and carried out a rapid increase 
in their capabilities. The return of many aircraft to 
active service meant an increase in workload on all 
fronts. Modernization programs were introduced, 
maintenance was improved, retired pilots were re-
hired, and more importantly, young new pilots were 

trained. With new pilots and improved aircraft, 
the Ukrainian Air Force was able to recover very 
quickly from difficult times. When the author visited 
Myhrohod AB in 2017 and 2018, he could witness a 
lot of aircraft movements that took place well into the 
night. Thus, the current war of invasion on the part 
of Russia did not catch Ukraine unprepared. Initially 
declared dead, the Ukrainian Air Force is still flying 
after more than 10 months of war. The Su-27 has 
been playing a significant role in this.

Part of the 831.TAB flight line occupied by Su-27S (#43, #30) and Su-27P1M 
(# 50, 57, 58) at Myrhorod AB. The airfield is the main operating base of the 
Ukrainian Flankers and is located in eastern Ukraine.

MYRHOROD AB
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1   Overhauled Su-27P1M #57 with the honorary name "Ivan Babak".
2   Not yet modernized Su-27S #30 in the old 'splinter' scheme, only three flankers have this livery.
3   Su-27S #43 in a unique color scheme. This aircraft was restored to airworthy condition from storage.
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1   Su-27S #27 in an old scheme.
2   Su-27P1M #50 and #57 in the new blue pixel scheme.
3   Su-27S #06 reactivated from long term storage and not repainted.
4   Su-27UB #75 awaiting its flight crew.
5   Su-27S #28 reactivated from long term storage.
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One of a total of six newly reactivated Su-27S of the 831st TAB at the flight line at Myrhorod AB. 
This Flanker-A was built in 1985 and has been stationed in Myrhorod AB ever since.
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The modified Su-27UB1M #67 taxis to the next training flight in May 2018. Note the single UZR-73 
training round (an inert R-73 air-to-air missile for target lock-on training) below the starboard wing.
At the time of the visit, five Su-24 front bombers were also stationed here temporarily.56 57No 83   |   March – April 2023



Su-27S #30 on the way to the next mission. The aircraft is still equipped with the old green radar nose of the early years 
and carries an UZR-73 recording missile on the outer wing pylon for the evaluation of the air-to-air mission.58 59No 83   |   March – April 2023



One of the world's 
most beautiful military 
aviation camouflage 
schemes, the Ukrainian 
Su-27P1M blue pixel. 
Here at the afterburner 
take off and landing on 
the runway of Myrhord 
AB.
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"Last chance" check by the technical staff shortly before the start in the 
late evening light. A training mission usually lasts 30-45 minutes.62 63No 83   |   March – April 2023



Flight activities with the Su-27 have been taking place on 
Myrhorod AB since 1985. Before the Russian invasion, more 
than two dozen Flankers were active here and other airframes 
were parked in long-term storage. No 83   |   March – April 202364 65



The solo flying display is regularly practiced at Myrhorod AB. The Flanker is a long-range 
fighter with agile flight characteristics and is the backbone of the Ukrainian Air Force. No 83   |   March – April 202366 67



Su-27S with simulated cockpit painting on the 
underside of the fuselage and the Russian Sukhoi 
coat of arms on the tail unit.
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One of the brigade's four two-seater trainer aircraft. Here the Su-
27UB1M #67 of the 831st TAB during landing after a training mission.
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Su-27UB #75 approaching for landing over the runway. This trainer came to Myrhorod from the 
Flight Test Complex at Kirovske only in 2005 and underwent a major overhaul five years later. No 83   |   March – April 202372 73



Su-27UB1M #71 in action. The ‘V-1831M1’ inscription on the fuselage denotes 
that this is a fighter (V for 'vynyshchuvach', Ukrainian for 'fighter') of the 1st 
Squadron (1) of the 831th TAB (831) and has been modernized (M1). No 83   |   March – April 202374 75



Landing after a training flight in the last light of evening, wearing the new 'digital' livery 
introduced after the 2012 overhaul.76 77No 83   |   March – April 2023



Impressive night shot of the Su-27P1M #58 during night flight training at Myrhorod in 2017.  
In the past, this aircraft was often demonstrated at Western European air shows.78 79No 83   |   March – April 2023



Su-27UB #75 ready for the annual live fire exercise at Belbek AB, equipped with four SAB-250-200 bombs under the wings. Each 
of these contains seven parachute-retarded illumination flares that serve as targets for IR-guided air-to-air missiles.

EXERCISE ADEQUATE RESPONSE 2011 
AT BELBEK, CRIMEA

The annual live-fire exercise ADEQUATE RESPONSE 
was always held in September from Belbek AB 

on the Crimean peninsula. Various brigades of the 
Ukrainian Air Force took part in the exercise. The 
main component of the exercise was, among other 
things, live firing with air-to-air missiles. During the 
exercise ADEQUATE RESPONSE 2011 fighter aircraft 

MiG-29 and seven Su-27 of the 831st TAB took off 
from Myrhorod AB for their missions under almost 
always optimal weather conditions for conducting air-
to-air firing. VR-3 Reys and VR-2 Strizh drones served 
as realistic targets, as well as SAB-250-200 bombs 
dropped by Su-27s, each with seven parachute-
delayed illuminators serving as targets for IR-guided 

air-to-air missiles. In all, more than fifty R-27 Alamo 
and R-73 Archer missiles were fired at the targets. 
During the exercise, which lasted two weeks, air 
operations were conducted daily in three waves. 
Another part of the exercise was the protection of 
the Black Sea in conjunction with the Navy, which 
was ensured by the Su-27. Before the annexation of 

Crimea, the peninsula had great strategic importance 
for Ukraine. The presence on the island ensured 
control of the Black Sea. Belbek airfield was annexed 
by the Russians on 28 February 2014. Before that, the 
204th TAB was able to fly out its airworthy Fulcrums 
to Mykolaiv-Kulbakino AB.
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1  Su-27S #41 taking off from Belbek AB with two long range air-to-air missiles R-27ET.
2  Su-27UB #75 is loaded with bombs.
3  Flanker-C carries SAB-250-200 bombs at its under-wing pylons.
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This Su-27S #26 of the 39.TAB at Ozerne AB was a participant in the annual live 
shooting at Belbek AB on the Crimean peninsula at the Black Sea. No 83   |   March – April 202384 85



The landing approach of the Su-27P #39 takes place directly over the 
Black Sea, equipped with R-27ET and R-73 air-to-air missiles.
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The last three "green noses" of the 831.TAB 
also took part in the exercise in Belbek AB.88 89No 83   |   March – April 2023



The pilot of this Su-27P is waiting for the clearance to enter the runway for take off for a live shooting with the 
R-73 air-to-air missile. One of the few Su-27P versions in service with the Ukrainian Air Force. In the background 
are the three spotlights for illuminating the touchdown point during night flights, typical for eastern air bases.
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AEGEAN GHOSTS
TEXT: WIEBE KARSTEN AND MARCO MUNTZ | PHOTOS: WIEBE KARSTEN AND MARCO MUNTZ UNLESS STATED

This particular Phantom, serial 01618, was one of two aircraft delivered to the Hellenic Air Force in June 
1976 as attrition replacement for a single lost F-4E in a landing incident at Heraklion on 21 July 1974. It is 
showing its teeth carrying a GBU-16 Paveway II laser guided bomb on a simulated precision strike sortie.

Located in the western part of the Peloponnese  
 peninsula, between the Ionian Sea and the Patraikos 

Gulf, lies Andravida AB. Although construction of 
the airbase had already started in 1955, the first 
air group unit (Killini – Andravida Air Det.) was not 
established here until June 1960 with the arrival of 
the first fighter aircraft (F-84F) the following year. 
In the late sixties, it was decided that Andravida AB 
would become the new home for the successor of 
the 'Streak', the F-4 Phantom II. Almost fifty years 
after the first deliveries, Andravida still houses the 
venerable Phantom and is nowadays one of the few 
strongholds of this iconic aircraft.

Phantoms for the EPA
It all started back in 1972 when Greece signed 
a contract with the United States and McDonnell 
Douglas for the purchase of 36 F-4E Phantom 
IIs under the name Peace Icarus I. The first four 
aircraft arrived at Andravida AB on 5 April 1974 soon 
followed by a ceremony for the establishment of the 
first Phantom squadron, 339 Mira 'Aias' (Ajax). Two 
months later, in June, a second squadron, 338 Mira 
'Ares' (the Greek god of war) started conversion on 
the F-4 at Andravida. The delivery of all 36 Peace 
Icarus I Phantoms had been completed by November 
1974. Two additional aircraft were ferried to Greece 

in June 1976, being attrition replacements for only 
one lost Phantom involved in a landing accident at 
Heraklion in July 1974. Due to increased tensions 
with Turkey, the Greek government addressed the 
need for additional Phantoms only a few months 
later. A second contract, dubbed Peace Icarus II, 
was signed on 16 July 1977 for the purchase of 
18 conventional and eight photo-reconnaissance 
aircraft. The F-4Es were equipped with TISEO (Target 
Identification Sensor Electro Optica) and assigned to 
a third Phantom unit, 337 Mira 'Ghost' while the RF-
4Es went to 348 Mira 'Eyes', both based at Larissa 
AB. All Peace Icarus II F-4Es were delivered between 
May and December 1978 while the RF-4Es arrived 

on Greek soil between September 1978 and April 
1979, completing the original Phantom orders for the 
Ellinikí Polemikí Aeroporía or Hellenic Air Force (HAF). 

Enhancing capability
All new HAF F-4Es were acquired in a standard 
configuration without any self-protection electronic 
countermeasure (ECM) or radar warning receiver 
(RWR) systems installed. In the late seventies, the 
HAF searched for active ECM systems for aircraft 
which had a persecution-bomber role, such as the F-4 
and A-7. In order not to reduce external armament 
capacity by the use of pods, it was decided to focus on P
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internal systems. Candidates were the Sanders 
AN/ALQ-126A system and the Digital Integrated 
Avionic Suite (DIAS) from Kuras Alterman, also 
known as 'ASPEC' which stands for Air-borne 
Self-Protection and Electronic Countermeasures. 
The AN/ALQ-126A, which is an impulse deception 
interceptor, was already in use by the US Navy 
(e.g. A-7Es), the 'DIAS' system however was 
still under development. After a prolonged and 
intensive test period of both systems during 
1980, the DIAS system was selected in the end. 
A 19.5 million USD contract was signed with 
Raytheon, which had acquired Kuras Alterman in 
the meantime, for the purchase of 60 electronic 
warfare (EW) suits to equip the majority of the 
A-7Hs, F-4Es, and all remaining RF-4Es. The 
reason to opt for DIAS was mainly financially 
driven as the costs for an equal number of AN/
ALQ-126A units almost reached 30 million USD. 
The DIAS suite consists of an internally mounted 
software-driven ALQ-187 transponder, along 
with the ALE-47 dispenser. The three-box system 
(ALQ-187) functions automatically and features 
pilot-selectable operating modes. This system 
uses the AN/ALR-66 Radar Warning Receiver 
antennas for reception, providing a 360 degrees 
warning coverage. The RWR antennas are located 
under the nose, mounted in fairings on each side 
of the upper intake and under the drag chute 
cover along with three dedicated transmission 
arrays. Initially, the installation of the 'DIAS' 
suite encountered some significant problems, 
first the lack of appropriate spaces in the F-4 
structure and secondly, Greek inexperience with 
this new system which was specially developed 
for the HAF. After two years, all major issues were 

resolved and soon the first Phantoms were fitted 
with DIAS, F-4E serial 01511 being the first. Most 
of the Phantoms delivered under Peace Icarus I 
received the DIAS upgrade, at least 23 aircraft 
are known to have been equipped. All retrofitted 
platforms served primarily as fighter-interceptor 
and were initially assigned to 337 Mira starting in 
1983, followed by 339 Mira which received their 
final examples in the late eighties.

Avionics Upgrade Program (AUP)
After more than 20 years of service, Greece 
launched a study to either replace or 
upgrade its original delivered F-4Es. Because 
the Phantom was still a very capable platform and 
buying new aircraft would be too expensive, it 
was decided to upgrade all F-4Es received under 
Peace Icarus I and II. Although the batch of former 
U.S. Indiana ANG F-4Es delivered to the HAF in 
1991 had better avionics, these airframes were 
older and had accumulated much more flying 
hours so considered less suitable for upgrade. In 
1993 Greece issued a request for proposal for a 
life extension of the existing airframes and an 
upgrade or replacement of the original APQ-120 
fire-control radar. Three contenders, Daimler-
Benz Aerospace (DASA), Rockwell (now Boeing), 
and Israel Aircraft Industries (IAI) submitted 
their bids. IAI was quickly ruled out by the Greek 
authorities because it was already involved in 
upgrading the Turkish Phantom fleet. However, 
the remaining bids from DASA and Rockwell 
did not meet HAF requirements, therefore 
both contenders were forced to submit new 
bids after closing of the initial tender in 1996. 

DASA's proposal was based on the German F-4F 
Improved Combat Effectiveness (ICE) upgrade 
including the Hughes AN/APG-65 digital multi-
mode radar, a GEC Avionics CPU-143/A air data 
computer, and the Honeywell H-423 inertial 
navigation system (INS). This update enabled 
the aircraft to carry advanced medium-range 
air-to-air missiles like the AIM-120 AMRAAM. 
Rockwell's package comprised an update similar 
to the latest USAF F-4E/G versions including an 
APG-68 radar equal to that fitted in the Greek 
Block 30 and 50 F-16s. In March 1997, DASA 
submitted their second and final proposal 
with Elbit as a prime subcontractor, offering a 
completely new cockpit suite including cathode-
ray-tube multi-function color displays. Also, the 
price had dropped substantially with one-third 
as Rockwell's first bid undercut the proposal of 
its German rival already with 30-35 percent. On 
11 August 1997, Daimler-Benz Aerospace (now 
EADS) was finally awarded the contract, worth 
317 million USD, to carry out the F-4E update 
program, dubbed 'Peace Icarus 2000'. Their 
proposal was mainly chosen on technical and 
industrial offset grounds. Technically, because 
DASA gained a lot of experience with the F-4F ICE 
upgrade and offset because all mechanical and 
electrical kits would be manufactured in Greece. 
At the same time, a contract was awarded to 
Hellenic Aerospace Industry (HAI) to complete 
a Service Life Extension Program (SLEP) which 
enabled Greece to keep its Phantoms flying 
beyond 2015.
 According to the contract signed, the Peace Icarus 
2000 program was divided into four phases. 

1

53

1 This Phantom driver is carrying out his walkaround to check the external condition 
of the aircraft to make sure it is safe for flight.

2 A crew chief of 338 Mira (squadron) carefully pulls the safety pins of the Martin-
Baker H7AF ejection seats to arm them prior to flight

3 Both pilot and co-pilot are performing their pre-flight checks before engine start

2

4

4 Still equipped with gear from his former squadron, 339 Mira, this crewchief is about 
to turn on the air starter to fire up both General Electric J-79-GE-17 turbojet engines.

5 Although the majority of the flight crew at Andravida wear standard grey flight 
helmets, a few pilots still have nicely decorated ones. On the pilot’s shoulder, the 
"Double Ugly - Don’t Phuck with Niners" patch is present which refers to 339 Mira, 
disbanded in October 2017.
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During the 'Initial Operational Test and Evaluation' 
(IOT&E) phase, the prototype modification and flight 
testing were executed. Flight tests for the system 
integration (IOT&E1) would be carried out in Germany 
while the air-to-ground weapon delivery and accuracy 
tests (IOT&E2) were to be completed in Greece. The 
second phase of the contract was to certify the F-4E 
AUP for operational deployment including the Initial 
Operational Clearance (IOC), followed by the Final 
Operational Clearance Recommendation (FOCR). The 
third element consisted of the actual modification of 
all selected production aircraft. Initially, 39 aircraft 
were planned to be upgraded (including the one by 
DASA) comprising 29 Peace Icarus I and 10 Peace 
Icarus II airframes. However, the number was reduced 
to 36 as three Phantoms were lost since the contract 
signature. The final part of the contract was related 
to logistic tasks such as ground support equipment, 
training of ground staff and aircrew, supply of spare 
parts, and documentation. The Avionics Upgrade 
Program (AUP) was likely the most challenging 
program ever in the history of the F-4 Phantom II, 
aimed to enhance the combat effectiveness of its 
weapons systems. The updates were complex and 
resulted in a brand-new avionics suite featuring a 

MIL standard 1553B digital data bus interfaced with 
a modified Hughes AN/APG-65GY radar, an Elbit 
Systems Modular Multi-Role Computer, a GEC Avionics 
CPU-143/A central air data computer, a Honeywell 
H-764G inertial navigation system combined with 
GPS, Collins AN/APN-153Y TACAN air navigation 
aid, a NAVCOM AN/APN-232 CARA radar altimeter, 
a Hazeltine AN/APX-113(V) Advanced Identification 
Friend or Foe system, a Have Quick II type Magnavox 
AN/ARC-164 communication system, data transfer, 
and video recording systems. The introduction of this 
new avionics package including associated equipment 
and sophisticated mission software would certainly 
increase crew workload. In order to ensure a more 
ergonomic working environment and lower workload, 
an advanced Human-Machine Interface (HMI) was 
installed featuring hands-on throttle and stick (HOTAS) 
controls, multi-function color displays (MFD), a state-
of-the-art head-up display (HUD), and an enhanced 
audio warning system. This package of improvements 
together with the integration of an advanced weapons 
suite, the Autonomous Free Flight Dispenser System 
(AFDS), and an Airborne Laser Designator (ALD), 
gave the updated Phantoms capabilities similar to 
the F-16 Block 52+. Two prototypes were selected, 

one of each original batch delivered. The first aircraft 
of the Peace Icarus 2000 program, serial 01523 and 
nicknamed 'Princess of Andravida', was sent to the 
EADS Flight Test Centre at Manching, Germany, to 
serve as a proof-of-concept demonstrator. Fifteen 
months after arriving at the company's premises, 
the AUP prototype made its maiden flight on 28 April 
1999, followed by the Initial Operational Clearance 
(IOC) in March 2001. In the meantime, the first 
HAI-modified kit-proof aircraft acting as the second 
prototype, serial 71760, had its roll-out at Tanagra 
AB on 3 March 2000. During the Initial Operational 
Test and Evaluation (IOT&E1) phase some serious 
software issues were identified which delayed the 
program. It seemed that DASA managed to fulfill the 
integration of all specific and advanced weapons (e.g. 
AMRAAM, Taurus, and LGBs) but failed to integrate 
general-purpose weapons (e.g. cluster bombs and 
mine laying). However, besides software issues, a 
second problem complicated the situation. Due to 
the lack of proper installations in Greece to measure 
bombing accuracy, some elements of the IOT&E2 
air-to-ground weapon tests had to be carried out in 
Germany. In July 2001, several successful missions 
were flown to the German Armed Forces test range in 

Meppen with inert MK82 and BDU33 bombs from the 
temporary base Rheine-Hopsten. After a total of 154 
test flights the 'Princess of Andravida' returned to its 
home base at the end of 2001 to continue weapon 
trials. The fully-fledged IOT&E2 accuracy test phase 
was completed in February 2002, followed by the 
Final Operational Clearance Recommendation (FOCR) 
eight months later.

Back into Greek skies
Hellenic Aerospace Industry upgraded 35 F-4Es in 
total to Peace Icarus 2000 standard at their Tanagra 
facility with support from EADS. Phantoms that 
had not been through a SLEP before the PI 2000 
update received both their structural and avionics 
upgrade at the same time. All F-4E (AUP) were re-
painted in the three-tone grey and blue wrap-around 
“Ghost” scheme. Two post-modification test flights 
were carried out, one functional check flight to test 
basic systems and the other one to verify all new 
avionics. The delivery ceremony at the HAI facility on 
18 December 2002 signaled the official start of re-
equipping 117 Pteriga Machis or Combat Wing (CW) 
with the new F-4E (AUP). During this official handover 

Outside checks are conducted by the 
ground crew after engine start up.

A 338 Mira F-4E (AUP) Phantom, equipped with a dummy AGM-65 Maverick, is 
leaving its hardened aircraft shelter (HAS) at the start of a training flight.96 97No 83   |   March – April 2023



one of the first production aircraft of the update 
program, serial 01507, was re-assigned to the 
HAF, with final deliveries made to Andravida 
in October 2005. Quite remarkable was the 
allocation of the upgraded F-4Es as 15 and 21 
aircraft had been assigned to 338 and 339 Mira 
respectively. The conversion course for Greek 
pilots took approximately four months, one 
month of ground school followed by a three-
month flight training phase. To get familiar 
with the new cockpit layout, pilots were trained 
on a dedicated flight simulator called “cockpit 
trainer” developed by Elbit featuring a 90 
degrees frontal sight by means of projection. In 
operating the F-4E (AUP) equipped with a multi-
mode radar, the Rafael Litening II targeting 
pod, and new armament, each squadron 
disposed of an excellent multi-role platform 
for their dual ground attack and interception 
role. However, both 338 and 339 Mira kept 
their main mission assignment, ground attack 
and air defense respectively. Both squadrons 
participated in the international exercise 
'Tactical Leadership Program' at Florennes, 
Belgium, to obtain 'NATO certification', 338 
Mira attended in 2005 followed by 339 Mira 
in 2006 nearing completion of the Avionics 
Upgrade Program. A memorable milestone 
was celebrated in September 2014 when F-4E 
operations in HAF service passed 40 years. 
Mainly based on operational grounds, the 
Air Force General Staff decided to disband 
339 Mira on 31 October 2017 and to merge 
the 'nine-ers' with 338 Mira, creating one 
large multi-role squadron. In the new set-up 
the number of missions was divided into 60 
percent air-to-ground and 40 percent air-to-
air, however, the missions flown by 'Ares' aim to 
train crews in both aspects so the percentage 
is merely a number that depicts the focus of 
squadron training. It is believed 338 Mira still 
has approximately 25 Phantoms available to 
conduct their mission spectrum, however part 
of the fleet is being used for training by MEAE 
which derived from the SMET F-4E (Operational 
Conversion Unit) in 2018.

Training at MEAE
Young officers arriving from Kalamata who are 
assigned to fly the Phantom will start their 
course at MEAE (Μοίρα Εκπαίδευσης Αέρος 
και Εδάφους) or Flight and Ground Training 
Squadron at Andravida. The co-pilot course is 
made up of three phases and takes between 
4 to 6 months, depending on how many 
students attend the course and the availability 

of aircraft. The number of students varies, one 
class is being trained each year starting in the 
summer. 

The first phase is the so-called 'ground school' 
lasting four weeks in which the students learn 
all about the aircraft structure, systems, 
performance, limitations, and procedures by 
studying manuals, classroom lectures, and 
(personal) support from instructors. To gain 
more knowledge on the Phantom's engines 
and systems, a two-week training program 
is provided in close cooperation with the 
maintenance unit (called 'SOSME') which 
includes hangar visits and aircraft 'walkarounds'. 
Subsequently, emergency procedures will be 
taught. Not only the procedures themselves 
but also the logic behind them and why certain 
steps are necessary in a particular order to 
create a 'specific way of thinking'. The last part 
of this phase is dominated by simulator training 
on the fixed base simulator. In approximately 
six training sessions mainly ground procedures 
are trained which include the complete start-
up and take-off sequence and cooperation with 
the ground crew. All students will be tested on 
their knowledge and skills before advancing 
to the next stage. Phase II will see a gradual 
introduction of procedures to give cadets 
familiarity with the operation of a combat 
aircraft and how to respond to (system) 
malfunctions and emergency situations to 
assure the aircraft's safety in peacetime. In a 
later stage, the simulator is also used to teach 
how a real mission would be in wartime and 
what to take into consideration when coping 
with an emergency in such an environment. 
The amount of avionics of the upgraded F-4s 
makes it quite a challenge for inexperienced 
co-pilots to find all the information they 
need. The flight simulator is a perfect tool 
to teach them how to collect information or 
data in the most effective way possible. The 
cadets will get 20 hours of simulator training 
in two weeks' time before proceeding to the 
third phase. These hours will be used to train 
standard procedures, flow patterns, and the 
use of various systems, however, emphasis is 
put on dealing with system malfunctions and 
training of emergency procedures. In this way, 
the future co-pilots will be well-prepared for 
the flight training phase and learn from the 
mistakes they made which still can be rectified 
here. The remaining “sim hours” will be spent 
during the flight phase in preparation of both 
air-to-ground and air-to-air sorties. A total of 60 
hours will be 'flown' in the flight simulator which 

A close up of an F-4E (AUP) of the second delivery batch as no DIAS antennas are present on the air intakes. The 
M61A1 20 mm cannon mounted on the bottom of the nose is nicely visible. One of the external features of the F-4E 
AUP upgrade are the four nose mounted IFF antennas in front of the windshield, also known as 'bird slicers'. 98 99No 83   |   March – April 2023



Face to face with a Hellenic Air Force F-4E (AUP) Phantom, showing its classic lines. The horizontal 
stabilizers have 23° of anhedral while the outboard panels of the main wings are set at 12° of 
dihedral, resulting in an 'average' wing dihedral of 5°. The anhedral tailplane helps to stabilize 
the Phantom in pitch axis as it offsets vortex wake caused by the bent-up wingtips. No 83   |   March – April 2023100 101



A gentle salute from this Phantom jockey after completion of a training flight.       

The remainder of the tail art on F-4E (AUP) 01508 is still visible. This particular aircraft had been decorated with a large  
F-4 Phantom II "Spook" character on the tail to represent the Hellenic Air Force's 338 Mira at the 2017 edition of the Royal  
International Air Tattoo at RAF Fairford.           

 The last chance check point (LCC) at Andravida on the northern side of the airbase. Ground crew perform the final check and remove 
all safety flags before the aircraft is cleared to go.

 An F-4E (AUP) is leaving the last chance check point to return to the 338 MDV shelter area located south west of Andravida air base 
after a local mission. A LITENING targeting pod is mounted on a pylon at the starboard side of the Phantom, controlled by the pilot 
in the rear seat. After the Avionics Upgrade Program - AUP, the Hellenic Air Force Phantoms were able to carry the LITENING pod 
greatly enhancing aircraft capabilities.
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includes two exams to evaluate 
the handling of both standard and 
emergency procedures. The third 
and final phase is the actual flight 
or basic training which takes 3 
months on average. The co-pilots 
in training will fly 30 hours from 
the backseat with the objective to 
test and improve their skills and 
abilities in the air. The first flights 
on the Phantom are not always a 
pleasant experience for some of 
the ab initio co-pilots as major 
Karachalios, flight commander and 
instructor at MEAE points out: “One 
of the main issues for co-pilots in 
training during their first flights is 
sickness caused by a full flight gear 
in combination with an upright 
seat and exposure to the amount 
of G forces during (unexpected) 
maneuvers. It is likely that stress 
to perform well also contributes to 
the physical problems experienced 
during these initial flights”. He 
continues: “Next to sickness also a 
total loss of situational awareness 

(SA) is common which means they 
are unable to process any more 
information. When the instructor 
is aware of such a situation the 
aircraft will be kept straight which 
enables them to remove their 
mask, provide conditioned air, 
and give them time to relax”. To 
prevent future co-pilots to become 
disorientated and lose situational 
awareness, training is designed 
as such that tasks are gradually 
being added to the training. Flying 
the Phantom from the backseat 
is quite a challenge due to the 
cockpit architecture allowing only 
limited visibility. The inconvenient 
position and sluggishness of the 
stick, as the aircraft does not 
respond directly, makes it even 
more difficult to fly. Therefore, the 
co-pilot needs to familiarize with 
the characteristics of the controls 
first to learn how the aircraft 
reacts to the movement of the 
stick. During the first eight flights 
the co-pilot ‹has the controls' and 

Three different photos of three different phases of the Phantom's entry and takeoff run from Runway 16 at Andravida. 
Top: F-4E (AUP) serial 01618 is entering the runway showing the main wing configuration and its stabilizer position prior take off.
Above left: While F-4E (AUP) 01513 has begun its takeoff roll, an excess of fuel is discharged via the fuel vent mast to ensure the ventillation of the 
internal wing tanks and external tanks.
Above right: With full afterburners, F-4E (AUP) 71758 is blasting off Andravida’s Runway 16. Clearly visible are the leading-edge slats introduced on the 
F-4 Echo version to enhance the Phantom’s combat maneuverability. On take off, these slats increase airflow over the wings creating additional lift.
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the instructor teaches basic flight maneuvers and 
aerobatics such as stalls, maximum turns, loopings, 
and rolls. However, the main focus during the initial 
flight training is to practice approaches and landings 
from the back seat to be able to land the aircraft 
safely in case of pilot injury or incapacitation. Frontal 
vision is provided by a HUD repeater which generates 
the forward view displayed on one of the MFD 
screens. Besides, ground reference can 
be judged by looking sideways once 
having ground contact. The co-
pilot has to manage the 
delays of control 
input 
when 

configuring
the aircraft for 
landing and to maintain 
correct speeds and flight path 
angle during the approach. In this context, the future 
co-pilot also learns to fly in formation to get assisted 
by another aircraft (wingman) during approach and 
landing would the need arise. The next twelve flights 
will be dedicated to air-to-ground training with an 
emphasis on bombing practice and low-level flying. 
Aspects covered during this phase include navigation, 
the use of general combat maneuvers such as how 
to dive (along with the correct settings), basics in 
attack, the use of radar, how to handle the various 
targeting systems, and weapon release techniques. 
Once transferring to 338 Mira, they learn more in-
depth about specific, more advanced weapons and 

how to avoid enemy threats. Subsequently, low-
level experience will be gained which is important for 
future navigation tasks and to get terrain awareness 
to guide the pilot during daily missions. In MEAE 
training of low-level flights is limited down to 500 
feet above ground level (AGL), once in 338 Mira 

this limitation will be as low as 
300 feet. Night flying is also included in the training 
syllabus comprising three sorties to get familiar with 
procedures during darkness. The new co-pilots learn 
to avoid disorientation and not to get distracted by 
the bright light of the afterburners during take-off 
causing impaired vision. The remainder of flights will 
involve basics in air-to-air training which entails 10 
sorties with increased difficulty, starting with 1 vs 1 
straightforward interception. This is followed by more 
complex scenarios including 1 vs 2 in both defensive 
and offensive air combat maneuvers and 2 vs 2, either 
at high or low altitude. They also train in basic fighter 

maneuvers (BFM) scenarios and how to 
cooperate with the front seat pilot in 
the visual lookout responsibilities. 
Examinations or 'check 
rides' are given half 

w a y 
the 30 flight 

hours and the final 
flight. Throughout the course 

at MEAE the importance of crew 
coordination is being stressed as pointed out by major 
Karachalios: “Good crew coordination is important to 
successfully accomplish the mission involving flying 
the aircraft, accurate navigation and weapon release 
in the right way at the right moment without losing 
SA”. After their course at MEAE, the new co-pilots will 
transfer to 338 Mira with a specific mindset crucial 
to safely operate as an aircraft crew, Karachalios 
explains: “As co-pilot, you don't have the responsibility 
of the aircraft and it is easy to fully rely on the pilot. 
We teach them not to rely solely on the pilot but to be 
vigilant at all times. In the past, there have been at 
least three mishaps where the 'back seater' initiated  

the ejection and saved the crew”.

Joining 'Ares'
Co-pilots who finished their course at MEAE continue 
their training at 338 MDV (Mira Dioxis Vomvardismou) 
or Fighter Bomber Squadron for three to four months 
before being considered combat ready. The duration 
of this follow-on course depends on the availability 
of aircraft, instructor pilots, and the weather. The co-
pilots new to the F-4 will be mentored by an older, 
experienced co-pilot who has been flying from the 
backseat for some years. The philosophy not to 
allocate an instructor is mainly driven by age as 
major Backalakos, instructor pilot within 338 MDV, 
explains: “It is believed that young co-pilots and 
experienced co-pilots closer in age will work well 
together and understand each other better compared 

F-4E (AUP) serial 01504 was among the first Phantoms delivered to Andravida in 
1974. Although the majority of the F-4E’s of the first delivery batch were equipped 
with the DIAS system, this particular aircraft did not receive the modification. No 83   |   March – April 2023106 107



A formation of three HAF F-4E (AUP)s is seen here flying low above sloping terrain 
somewhere in Greece. Low level training flights for both pilots and co-pilots in 
MEAE are flown down to 500 feet above ground level (AGL), once transferred to 
338 Mira, this will be as low as 300 feet.

to the older instructor pilots. The new co-pilots are 
educated in flight by instructors and experienced 
pilots but what they know is mainly from the books 
and the older co-pilots”. The syllabus to train new 
co-pilots is predominantly focused on air-to-ground. 
First, the co-pilots learn how to use general-purpose 
weapons which are relatively easy to use. Further 
on, they will be taught how to use more specific 
weapons such as laser-guided bombs and the exploit 
of the Litening pod. As these are the squadron's main 
weapon systems, emphasis is put on this part of the 
air-to-ground training. The use of special purpose 
weapons like autonomous GPS-guided weapons (e.g. 
JDAMs) will be trained in the final stage of the air-to-
ground phase, along with general purpose weapons 

which require a lot of preparation (planning), such as 
cluster bombs and mine laying. When the co-pilots 
have gained a broad knowledge of the air-to-ground 
aspects, they will move on to the air-to-air stage. 
Although air-to-air is not the main task of 338 MDV it 
certainly is an important aspect in real flight as major 
Backalakos points out: “If you encounter enemy 
aircraft during an air-to-ground mission, air-to-air 
skills are required to fight off the enemy to survive 
so it is important to know air-to-air aspects as well”. 
Defensive aerial combat training will be trained up to 
2 vs 2 and will be flown down to very low altitudes 
limited to 300 feet. Major Backalakos explains:"There 
are restrictions in air-to-air engagements under 5000 
feet but flying below this altitude is essential for our 

training. In our squadron we get trained to deliver 
bombs in enemy territory and flying close to the 
terrain is the best way to avoid or delay detection by 
the enemy. However, if one interceptor grasps our 
presence, he will most likely decent to successfully 
face us. Due to missile limitations, when intercepting 
targets at low level, we will most likely engage in 
dogfights below 5000 feet”. The co-pilots learn how 
to use their knowledge and improve cooperation with 
the pilot to become a successful crew. Important 
tasks are to monitor the flight maneuvers conducted 
by the pilot during aerial (‹dog›) fighting and to keep 
him updated on the ‹enemy› position by using strict 
communication. In this way, the co-pilot enhances 
the situational awareness of the pilot during aerial 

combat. "The two-man crew of the Phantom is a 
major advantage compared to a single pilot operation 
like the F-16 where it is easier to lose SA” major 
Backalakos explains. After a successful evaluation 
of the co-pilot's capabilities during the local 'Ieracas' 
exercise to conduct aerial combat training against 
other types of fighter aircraft, he or she will be 
declared combat ready.

'Swapping' seats
After three to four years in the back seat, the co-pilot 
returns to MEAE to be trained as a pilot in command 
which usually takes eight months. During this course, 
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approximately 80 flight hours will be logged with the 
majority (70 percent) dedicated to air-to-ground 
training. In the years as a 'back seater', the co-pilot 
accumulated over 500 flight hours but did not develop 
many flying skills and other knowledge crucial for 
flying. Therefore, the former co-pilot will move to the 
front seat and needs to get familiar with the flight 
characteristics of the F-4 first, using a different, 
more sensitive flight control stick. The initial seven 
flights of the training syllabus encompass 10 flight 
hours and are purely focused on aircraft handling and 
landings. The Phantom is a rather demanding aircraft 
to fly as control inputs change during the flight. 
Major Karachalios explains: "The center of gravity 

is shifting continuously due to the fuel burn while 
different factors influence the engine performance 
such as temperature, altitude, and humidity. 
Energy management is important throughout the 
flight as it's vital not to lose power too quickly but 
to conserve the energy. Once losing speed, the F-4 
will be difficult to handle”. Day-to-day F-4 flights are 
limited to 5G in order to preserve energy and speed 
for the next maneuver. During the eighth flight, the 
new pilot has to demonstrate his ability to land the 
aircraft safely working closely with an experienced 
co-pilot in the back instead of an instructor. The 
remainder of the pilot course is mostly dedicated to 
training in basic fighter maneuvers (BFM) up to 2 v 

2, advanced fighter tactics (AFT), and air-to-ground 
tactics. An element of the air-to-ground training is 
the use of the M61A1 gun. It is mainly used in Close 
Air Support (CAS) missions to concentrate fire in 
order to minimize collateral damage while the gun 
is also available as the last line of defense in case 
of encountering enemy aircraft on an air-to-ground 
mission. Only after gun training the new pilot will be 
trained using other (long-range) weapons. The AFT 
will see a gradual increase up to four-ship attack 
profiles while advanced maneuvers will be taught 
such as flying at high altitudes and slow speeds. 
Low flying will be conducted down to 500 feet and 
is considered an important tactical element in order 

to avoid enemy radars before and after attacking a 
certain target. BFM is primarily being trained for self-
defense, as major Karachalios points out: "In case 
of an encounter, you have to be able to survive in 
the arena”. Night-flying sorties are mainly air-to-
ground missions and are usually flown when the 
pilots have completed two-thirds of their training. All 
night flights are conducted under special VFR down to 
500 feet AGL without the use of Night Vision Goggles 
(NVG). Initially, night training is focused on landing 
the Phantom in darkness. When flying at night, 
the pilot has to rely on his co-pilot for navigation 
and positional awareness while constantly looking 
outside as scanning screens inside will distract and 

F-4E (AUP) 01504 carries a dummy AGM-65 Maverick missile on the port side mounted 
pylon as it enters Andravida’s Runway 34 at the start of a two-ship training flight. No 83   |   March – April 2023110 111



Main image: F-4E (AUP) 71750 touches down at Andravida's Runway 34 and 
is about to deploy its drag chute to assist with the aircraft's deceleration. It still 
wears the 339 Mira "Aias" insignia on the starboard side of the tail.
Below: Three different photos of the Phantom's drag chute release after landing.
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Pictured from the rear cockpit, the distinctive contours of the Phantom stand out against the horizon 
after the sun has set over Greece. No decision about an out of service date of the type has been made 
yet. The final retirement of the Phantom from Hellenic Air Force service is most likely linked to the 
available amount of upgraded F-16V’s in the near future and their operational readiness. 
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ultimately leads to disorientation. The pilot 'creates' 
his own embedded NVG” major Karachalios explains. 
"By continuously looking outside your eyes adjust 
to the darkness and after some time, it will be like 
flying in daylight. It is important to get confidence in 
attack maneuvers in darkness like a 30 degrees dive 
and the use of visual references to search for the 
target as you won't find any targets illuminated in 
wartime”. When conducting flights with other aircraft 
at night, different flight levels will be used for safety 
reasons, however, in case of a conflict, this would be 
changed to equal levels.
After successful completion of the MEAE training 
syllabus, new pilots return to 338 MDV to conduct 
another 5 or 6 months of advanced training both in 
air-to-ground and air-to-air aspects with an emphasis 
on tactics and cooperation with their co-pilots. To 
make the air-to-air aspect more realistic, the pilot in 
training gets the opportunity to fight against other 
types of aircraft like the F-16 or Mirage 2000 during the 
exercise called 'Ieracas'. This local exercise is being 
held frequently, usually two or three times a year, 
due to the high learning value and to comprehend 
how other fighter planes operate. The air-to-ground 
training will see more complex mission profiles of 
four aircraft including the air-to-air element for self-
defense. Before being declared combat ready, the 
new pilot will be evaluated by the squadron leader, 
mission officer, and two instructor pilots responsible 
for planning and training during such a mission. When 
having the status 'combat ready', the pilot can fly in 
packages of more than four aircraft which are usually 
mixed formations. Complex scenarios can involve up 
to thirty aircraft in different formations depending on 
their type of mission which is being trained during 
large-scale (international) exercises such as Iniochos. 
For a pilot to become an instructor a minimum of 
500 flight hours are required as pilot in command. 
Although selection requirements do exist on paper, 
all pilots meet the criteria. Depending on the need for 
additional instructor pilots within 338 MDV, pilots are 
appointed to start training at MEAE. The instructor 
course includes 15 hours of backseat training with 
emphasis put on setting the limits by learning to 
determine the right moment to intervene in order not 
to compromise safety. The course takes two months 
and is relatively slow due to the responsibilities 
involved and the amount of preparation required. 
Once back at 338 MDV, the instructor starts training 
both experienced pilots and co-pilots flying from 
either seat. 

'Fly low, hit accurate'
The transition period after the merger with 339 MPK 
(Mira Pantos Kerou) or All-Weather Squadron was 

important for 338 MDV as the same aircraft were used 
in a different way before. Different mindsets and views 
associated with the principal role of each squadron, 
air defence and fighter-bomber respectively, had to 
be brought together which would be beneficial to 
both pilots and the efficiency of the Phantom. The 
former 339 MPK pilots had to be trained in air-to-
ground standards and the use of special weapons 
whereas 338 MDV pilots could benefit from specific 
knowledge on air-to-air tactics used by former 339 
MPK pilots improving overall multi-tasking skills of all 
crew. Special attention is drawn to low flying training 
where terrain will now be entered at a height of 300 
feet to learn to fly the aircraft close to and low near 
mountains. Pilots will be skilled in how to exploit 
terrain, however low flying missions require careful 
preparation. A program is available that shows 
mountain ranges and obstacles present such as 
antennas and electricity cables to establish the route. 
Standard low flying routes are being used frequently 
as well as to fully prepare and execute a specific low 
flight as this is regularly trained during exercises 
where a mission objective can be any target which 
needs to be approached at low level. Mainly for noise 
abatement reasons and welfare of inhabitants, low 
flights are only practiced during daytime. Low flying 
routes in Greece are present over the central part of 
the Peloponnese peninsula and in Northern Greece, 
both in the Píndos and Thessalian mountain ranges. 
Air-to-ground training is normally done in simulation 
mode where a computer calculates whether a target 
has been hit. The transition period after the merger 
with 339 MPK (Mira Pantos Kerou) or All-Weather 
Squadron was important for 338 MDV as the same 
aircraft were used in a different way before. Different 
mindsets and views associated with the principal role 
of each squadron, air defense and fighter-bomber 
respectively, had to be brought together which 
would be beneficial to both pilots and the efficiency 
of the Phantom. The former 339 MPK pilots had to 
be trained in air-to-ground standards and the use 
of special weapons whereas 338 MDV pilots could 
benefit from specific knowledge on air-to-air tactics 
used by former 339 MPK pilots improving overall 
multi-tasking skills of all crew. Special attention is 
drawn to low-flying training where terrain will now 
be entered at a height of 300 feet to learn to fly the 
aircraft close to and low near mountains. Pilots will be 
skilled in how to exploit terrain, however low flying 
missions require careful preparation. A program is 
available that shows mountain ranges and obstacles 
present such as antennas and electricity cables to 
establish the route. Standard low-flying routes are 
being used frequently as well as to fully prepare and 
execute a specific low flight as this is regularly trained 
during exercises where a mission objective can be 
any target that needs to be approached at low level. 

Darkness has fallen over Andravida air base and one of the 117 Wing Phantoms is awaiting its turn from inside a hardened aircraft shelter to 
grace the Hellenic skies during night operations. All night flights are conducted under special VFR – visual flight rules - without the use of any 
night vision goggles (NVG). Remarkable is the open position of the ram inlet on top of the forward fuselage behind the IFF antennas. The ram inlet 
normally opens during gun firing and closes 30 seconds after the last rounds have been fired to blast fresh air through the gun compartments.
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This Phantom has just returned to its parking spot in front of a shelter at the conclusion of a night 
flight. Clearly noticeable are the radar warning receiver (RWR) antennas of the DIAS system on either 
side of the upper air intakes and aft of the 'Midas 4' gun blast diffuser of the M61A1 cannon.

Mainly for noise abatement reasons and the welfare 
of inhabitants, low flights are only practiced during 
the daytime. Low-flying routes in Greece are present 
over the central part of the Peloponnese peninsula 
and in Northern Greece, both in the Píndos and 
Thessalian mountain ranges. Air-to-ground training is 
normally done in simulation mode where a computer 
calculates whether a target has been hit. Several 
ranges are available to conduct weapon training of 
which three are being used frequently. The closest 
range, called 'Kastro' (restricted airspace LGD 93), 
is only 8 NM south of Andravida and is being used to 
train with general-purpose weapons and the nose-
mounted gun. The first will generate smoke while the 
impact of the bullets from the gun will cause a dust 
or sand cloud to examine the actual hits. An observer, 
usually a combat ready pilot, is present to evaluate 
the various "runs" on the lollipop targets in the sand. 
At 'Kranea' (LGD 77), just northwest of Larissa, 
targets consist of vehicles, old buildings, mock-ups 
to simulate SAM batteries, and a dirt runway. An 
airfield is considered to be one of the most difficult 
targets to attack due to all the protection systems 
present. However, before flying to this range to attack 
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the runway with real weapons, simulated attacks 
will be trained on the runway of nearby airfields 
like Kalamata or Araxos. The range at the Karavia 
Islands (LGD 76), situated between the Peloponnese 
peninsula and the island of Milos, consists of two 
small uninhabited, rocky islands and is available for 
training with live ordnance. During one week every 
three or six months, depending on the availability of 
weapons, missions will be flown to the latter range 
in the Aegean. The main purpose of life firing is to 
confirm the results of simulated weapon training and 
to verify the weapon accuracy as the Phantom is 
an aged platform requiring adjustments and resets 
of the weapon delivery systems on a regular basis. 
In general, there is not much difference between 
simulated and live weapons delivery. However, 

simulated weapons are more difficult to assess in 
terms of accuracy as obviously the Phantom is more 
agile without any weapon load. Practice bombs will 
generate smoke on impact while in simulation mode 
no actual weapons will be carried and the computer 
has to calculate whether you missed or hit the target. 
In general, the use of live weapons is regarded easier 
by Phantom crews compared to simulated ones. Next 
to the training in attacking ground targets, 338 MDV 
also conducts maritime strike in cooperation with the 
Hellenic Navy to target ships or support naval ships 
with their mission. When the Hellenic Navy requests 
support from the HAF, it normally does not involve 
any reconnaissance but to attack a specific (maritime) 
target. Especially attacking vessels at night is rather 
demanding and requires a well-trained crew to fly 

and navigate to the target as there are no references 
flying over the sea in darkness.

Epilogue
Although aging, Hellenic Air Force F-4s still play an 
important part in the aerial defense of Greek territory. 
The Avionics Upgrade Program has greatly enhanced 
the Phantom's mission effectiveness through the 
implementation of a sophisticated radar, new sensors, 
and advanced weapon systems. As such, the F-4E 
(AUP) can even compete with more modern aircraft 
like the F-15 Eagle or F-16 Fighting Falcon. This was 
acknowledged during their TLP participation in 2005 
when the F-4s were classified as third-generation 
aircraft. While the retirement of the Hellenic F-4 is 

believed to be connected with the future availability 
of an adequate number of F-16Vs, a more specific 
timeframe has not yet been disclosed. Given the fact 
that co-pilots are still being trained by MEAE and 
progress to the front seat takes an average of four 
years, it is expected that the Aegean 'Ghosts' will 
defend the Greek skies for at least a few more years 
to come.

The authors would like to thank both Major Karachalios 
and Major Backalakos for their assistance and support 
in the preparation of this article.

One of the remaining Hellenic Air Force F-4Es is seen here inside a shelter at Andravida ready for night operations. This particular Phantom originates 
from the second delivery batch under Peace Icarus II as these were not modified with DIAS. At the time of the DIAS upgrade in the eighties, all PI II 
Phantoms had been transferred to 338 Mira to serve primarily in the fighter-bomber role as these were equipped with the ASX-1 TISEO system. A lack 
of airframe space due to the presence of all equipment related to TISEO might be a reason why this batch did not receive DIAS.120 121No 83   |   March – April 2023



CAL FIRECAL FIRE CALIFORNIA DEPARTMENT
OF FORESTRY & FIRE
PROTECTION

TEXT BY MIKE GREEN  |  PHOTOS BY MIKE GREEN UNLESS STATED

The California Department of Forestry and Fire 
Protection (CAL FIRE) is an emergency response 

and resource protection department. Cal Fire protects 
lives, property, and natural resources from fire; 
responds to emergencies of all types; and protects 
and preserves timberlands, wildlands, and urban 
forests. The department’s various programs work 
together using ongoing assessments of the condition 
of natural resources, while considering the challenges 
of an increasing population, to plan protection 
strategies for California. Department personnel 

and equipment are a familiar sight throughout the 
state with responsibility for protecting more than 31 
million acres of California’s privately-owned wildlands 
and providing emergency services across the state 
to local government cooperators through agreements 
with districts, cities, and counties.

Cal Fire’s fleet of 72 fixed and rotary-wing aircraft 
make it the largest civil aerial firefighting fleet in 
the world. Cal Fire’s aircraft are strategically located 
throughout California at 14 air tanker bases, most of 

which have one OV-10 Bronco and two S-2T Turbo 
Tracker aircraft, together with ten Helitack bases, with 
aircraft capable of reaching the most remote State 
Responsibility Area (SRA) fires in approximately 20 
minutes, their mission to keep 95% of all fires to10 
acres or less. The Cal Fire Aviation Management Unit is 
also based out of Sacramento McClellan Airport, with 
the current support contractors DynCorp/Amentum 
and Logistics Specialties Incorporated (LSI). 

Cal Fire’s current aviation fleet includes 23 Grumman 

S-2T airtankers, one of which is kept as a spare at 
McClellan; 12 Bell UH-1H Super Huey helicopters, 
which are currently being replaced by a similar 
number of Sikorsky S-70i Firehawks; and 15 North 
American OV-10A and OV-10D Bronco aircraft, with 
a further four recently acquired and undergoing re-
build and conversion; and seven Lockheed HC-130H 
Hercules.

Lockheed HC-130H Hercules (left) and Grumman S-2T Turbo Tracker (right).
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McClellan Air Tanker Base

For most of its operational life, McClellan was a 
logistics and maintenance facility for military aircraft. 
Known as the Sacramento Air Logistics Center, it had 
overhauled military aircraft for over 65 years before 
closing in 2001, leaving Cal Fire in residence alongside 
the U.S. Coast Guard. Now known as McClellan Air 
Tanker Base, alongside its numerous flight crews, Cal 
Fire has 30 personnel on strength, with it surging to 
as many as 150 personnel in the summer months  

 
 
depending on which tankers are staging at the base.
McClellan has one Rockwell OV-10 Bronco assigned, 
along with two Beechcraft A200CT Super King Airs; 
and a single Beechcraft Baron training aircraft. 
Adjacent to the Air Tanker base, Cal Fire’s Aviation 
Management Unit (AMU) sees the whole of Cal 
Fire’sfleet pass through its facility during the months of 
January, February, and March for winter maintenance, 
with over 120 mechanics working on the aircraft. 

 

The larger Federal Tankers like the DC-10 we saw, 
move from state to state in line with fire activity, 
with McClellan considered a ‘Next Generation’ Tanker 
Base able to handle all aircraft, having a total of five 
reload pits, plus two additional portable ones; with 
some 8 million gallons of retardant used in 2021. At 
its busiest, McClellan has seen as many as 18 Large 
Aircraft assigned and reloading out of the base. 
Unlike the Cal Fire assets, which are operated on  

 
 
behalf of the state of California, the Federal Tankers 
are employed directly by the U.S. Government and 
work directly for agencies such as The Bureau of Land 
Management, the U.S. Fish and Wildlife Service, and 
the U.S. Forest Service. 

Sikorsky S-70i Firehawk.
No 83   |   March – April 2023124 125



10 TANKER

10 Tanker Air Carrier to give it its full name, is based 
in Albuquerque, New Mexico, and has been operating 
since 2006, its McDonnell Douglas DC-10's leading 
the way in performance and efficiency – with the 
ability to deliver 9,400 gallons of fire retardant from 
its underbelly-mounted tank within 8 seconds. One  

 
 
drop from the DC-10 is equivalent to 12 drops from 
an S-2T; a line of retardant that is 300 feet wide by 
one mile in length, creating greater containment lines 
in less time, saving both wildlife and resources. 
10 Tanker operates a fleet of four DC-10-30ER 
aircraft, each aircraft having a crew of three (Pilot,  

 
 
Co-Pilot, and Flight Engineer), and supported by 
seven Maintenance Technicians, who provide support 
with a truck and trailer unit, wherever the aircraft 
are located. The water or retardant is carried in three 
centerline belly tanks – the tanks having internal 
baffles to prevent fluid shift (and consequent shift in  

 
 
center of gravity) while in flight. All three tanks can be 
filled simultaneously on the ground in approximately 
eight minutes.
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Beech 200 Super King Air

The Beechcraft Super King Air 200 is used in the 
air tactical training role, providing Cal Fire with a 
pressurized all-weather platform, primarily used 
during fire season as an Air Attack training platform. 
It provides the same traditional aerial supervision 
capability as the OV-10 Bronco, with the main 
difference being that the instructor Air Attack Group 
Supervisor (ATGS) sits behind the ATGS trainee, who 
sits in the right front seat. When not in the ATGS 
training role it can be configured to carry cargo or up 
to eight passengers.
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OV-10 Bronco

Used as 'Tactical Planes' - the OV-10 Bronco is used 
in the aerial command and control role in fighting 
wildfires, providing tactical coordination with 
commanders on the ground and other aircraft in the 
sky. The Rockwell OV-10 Bronco is a twin-turboprop, 
acquired in 1993, when Cal Fire obtained 16 OV-10A 
aircraft from the US Navy. The OV-10s replaced the 
Cessna O-2s that had been used for air attack up 

until that point - the OV-10 meeting Cal Fire's need 
for a next-generation Air Attack platform. 

Currently operating a fleet of 15 aircraft, with a 
two-man crew (pilot, and air attack officer in the 
back), the pilot maneuvers the aircraft to give the 

air attack officer a clear view, while the air attack 
officer coordinates all aerial assets with the Incident 
Commander on the ground. The Rockwell OV-10 
Bronco is Cal Fire's go-to aircraft for the air-tac role, 
the aircraft circling repeatedly around the active edges 
of a fire for long periods of time, managing resources 

and directing crews in the air and on the ground. 
Unlike air tankers, which need to make repeated 
short runs to refill with water or fire retardant after 
a drop, the OV-10s can stay airborne for hours and 
can also act as Lead Planes when necessary to guide 
large tankers into drop zones.
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S-2T Turbo Tracker

Twelve Grumman S-2As entered service 
with Cal fire in 1974, with an additional five 
built by Bay Aviation Services and put into 
the fleet for the 1975 fire season. Three 
separate leases with the U.S. Navy brought 
a total of 55 S-2s, allowing Cal Fire to keep 
the fleet going until the mid-90s when it was 
decided to upgrade from the S-2A to the 
S-2T airtanker. 
In 1987, Cal Fire entered into an agreement 
with Marsh Aviation of Mesa, Arizona, to 
build a prototype S-2T, which was placed 
in service and used at several bases. 
The success of the prototype led to the 
acquisition of 26 S-2E/G aircraft in 1996, 
with a contract for building 23 of the new 
S-2T airtankers entered into, with deliveries 
completed by June 2005.
The workhorse of Cal Fire’s fleet is the 
Grumman S-2T tanker, the aircraft can hold 
about 4,500 liters (1,200 gallons) of fire 
retardant. The S-2Ts are smaller than many 
air tankers and can be used in fast initial 
attacks on fires. The S-2T has a fill spout 
in the tail, allowing it to be 'hot loaded' 
with retardant without having to shut off its 
engines - meaning it can be back in the air 
within minutes, with a single S-2T capable 
of cycling through multiple missions before 
it needs to be shut down and refueled.
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Bell UH-IH Super Huey

Now coming to the end of its life with 
Cal Fire, the Bell UH-1H Super Huey 
helicopters can carry approximately 
1,200 liters (320 gallons) of water 
in Bambi-buckets hanging below the 
aircraft. Acquired in 1989, the UH-
1Hs were amongst 100 released by 
the Department of Defense to the U.S. 
Forest Service for wildland fire fighting, 
with 12 finding their way to Cal Fire.
The UH-1H aircraft were significantly 
modified to meet Cal Fire's specialized 
needs and were designated as Super 
Huey's. The Super Huey sports a larger, 
more powerful engine, transmission, 
and rotor system; the tail boom 
and tail rotor were also modified to  

 
 
accommodate the engine, all giving 
the aircraft greater performance in the 
hotter and higher conditions typically 
experienced in California.
Used for fast initial attacks on smaller 
wildfires, the helicopters have proven 
invaluable when moving or evacuating 
firefighters and civilians. Cal Fire’s 
helicopter crews are trained to carry 
out short-haul rescues, which often 
involve a crew member being lowered 
from a hovering helicopter, with a 
harness or basket used to carry the 
patient/injured person to safety.
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Sikorsky S-70i FireHawk

Cal Fire received the first of its new Sikorsky 
S-70i helicopters in October 2019, 10 of 
which had been delivered by the time we 
visited in October 2022. Retrofitted by United 
Rotorcraft as a wildland firefighting aircraft, 
the FireHawks will replace Cal Fire’s aging fleet 
of 12 Super Huey helicopters. The helicopters 
can carry up to 1,000 gallons of water in an 
external belly tank, feature a 9,000lb capacity 
cargo hook, 360-gallon fuel cell, night vision 
compatible lighting, rescue hoist, augmented 
reality mapping system, and a retractable 
drafting hose.

The Cal Fire S-70's primary mission is 
responding to initial wildfire attacks and rescue 
missions. When responding to wildfires, the 
helicopter can deliver up to a 9-person Helitack 
Crew for ground firefighting operations and 
quickly transition into water/foam-dropping 
missions. The FireHawk is 50% faster, can 
travel 50% farther and holds 100% more 
water than the Huey it replaces. Also equipped 
with an external hoist for rescue missions, 
this specialized rescue technique involves 
highly trained firefighters being lowered from 
a hovering helicopter to an injured or trapped 
person below, and once secured to a harness 
or stokes basket, with both the victim and 
rescuer then being hoisted into the helicopter 
and flown to a safe landing zone.

The FireHawk is also equipped with an 
external hoist for rescue missions, this 
specialized rescue technique involves highly 
trained firefighters being lowered from a 
hovering helicopter to an injured or trapped 
person below, and once secured to a harness 
or stokes basket, with both the victim and 
rescuer then being hoisted into the helicopter 
and flown to a safe landing zone.
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Lockheed HC-130H Hercules

The latest addition to Cal Fire's fleet is the Lockheed 
Martin C-130 Hercules. On 24 July 2018, California 
secured approval for the acquisition of seven HC-
130H aircraft, a provision which was included in the 
2019 National Defense Authorization Act (NDAA) 
allowing the transfer of the aircraft from the United 
States Coast Guard, with the Federal Government 
footing the bill. 

The Hercules involved had originally been destined 
for service with the U.S. Forest Service upon the 
completion of modifications by the United States Air 
Force, but in early 2018 it was stated by USFS that 
"The agency will seek the support of the appropriate 
Congressional committees to terminate the agency-
owned HC-130H program in 2019. The agency has 
determined that the HC-130H program is no longer 

necessary since private industry can fulfill the 
agency’s required large air tanker needs."

The modification process to the HC-130s included the 
replacement of center-wing boxes and outer wings, 
general programmed depot level maintenance, 
(PDM), painting, and Retardant Dispersal System 
(RDS) installation. The HC-130H will be used for 
rapid initial-attack delivery of fire retardant, with 
the constant-flow gravity delivery system installed 
in the C-130 airtankers being one of the best 
delivery systems in the industry. The C-130's speed, 
maneuverability, and capacity, as well as its ability 
to work from smaller airfields, will be an outstanding 
addition and force multiplier to Cal Fire's fleet.
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THE SQUADRONSTHE SQUADRONS
TEXT:TEXT: U.S.MARINE CORPS, 2022 AVIAITON PLAN   U.S.MARINE CORPS, 2022 AVIAITON PLAN  
PHOTOS:PHOTOS: RALF PETER WALTER UNLESS STATED RALF PETER WALTER UNLESS STATED

Marine Corps Air Station Miramar is located in 
Southern California, about 15 miles north of San 

Diego and about 115 miles south of Los Angeles 
downtown.
Mirarmar became world famous through the 1985 film 
TOPGUN about the U.S. Navy pilot school of the same 
name, where the "best of the best" were trained in 
dogfighting and fleet air defense since 1969.
As recommended by the 1989 Base Realignment and 
Closure Committee, MCAS El Toro and MCAS Tustin 
were to be closed and its units moved to Miramar. 
The U.S. Navy's TOPGUN, E-2 Hawkeye, and F-14 
Tomcat squadrons were relocated and Naval Air 

Station Miramar was redesignated as Marine Corps 
Air Station Miramar, being fully operational in 1997. 
MCAS El Toro and MCAD Tustin were closed in 1999.
Today, Miramar is home to the 3rd Marine Aircraft 
Wing (3rd MAW) with its two Marine Air Groups 11 
and 16. MAG-11 operates the fixed-wing F/A-18A/
B/C/D Hornet (three squadrons), F-35B and F-35C 
Lightning II (two squadrons), and the KC-130J 
Hercules (one squadron). MAG-16 flies the MV-22B 
Osprey tiltrotors (four squadrons) and the CH-53E 
Super Stallion heavy-lift helicopter (four squadrons).
Also at Miaramar is MAW 4's MAG 41 with one Marine 
Reserve MV-22B Osprey squadron.

U.S. MARINE CORPS AIR STATIONU.S. MARINE CORPS AIR STATION

MIRAMARMIRAMAR
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The 3rd MAW is the U.S. Marine Corp's largest aircraft 
wing. t is headquartered at MCAS Miramar with additional 
units at MCAS Camp Pendleton and MCAS Yuma. The 3rd 
MAW has four flying groups: 

MAG-11 is headquartered MCAS Miramar and provides 
offensive air support, anti-air warfare capabilities and aerial 
refueling and air transport of personnel and equipment 
worldwide and regularly provides Marine Fighter Attack 
Squadrons to U.S. Navy carrier air wings for deployment 
as part of carrier strike groups.

MAG-16, headquartered at MCAS Miramar, is comprised 
of heavy and medium-lift squadrons that fly the CH-53E 
Super Stallion helicopter and the MV-22B Osprey tilt-rotor 
aircraft, as well as an aviation logistics squadron. MAG-
16 provides premier assault support to Marine, joint, 
and coalition forces from advanced bases, expeditionary 
airfields or aircraft capable ships worldwide and regularly 
provides composite squadrons to Marine Expeditionary 
Units.

MAG-13 is headquartered at MCAS Yuma and is 
comprised of Marine Fighter Attack Squadrons that fly 
the F-35B Lightning II jet, as well as an unmanned aerial 
vehicle squadron that flies the MQ-9A Reaper. MAG-13 
provides task organized forces capable of conducting 
offensive air support, anti-air warfare, and aviation 
reconnaissance from expeditionary sites, both afloat and 
ashore.

MAG-39 is headquartered at MCAS Camp Pendleton and 
is comprised of light-attack and utility squadrons and 
medium-lift squadrons that fly the AH-1Z Viper and UH-
1Y Venom helicopters and the MV-22B Osprey tilt-rotor 
aircraft, as well as an aviation logistics squadron. MAG-
39 provides combat-ready naval expeditionary forces 
capable of conducting combat aviation support, aviation 
ground support, and aviation logistics.

3rd Marine Aircraft Wing Unit Type of Aircraft Name Modex
Marine Aircraft Group 11 (MAG-11)
VMFA-232 F/A-18C Red Devils WT-xx
VMFA-314 F-35C Black Knights NG-3xx
VMFA-323 F/A-18C Death Rattlers WS-4xx
VMFAT-101 F/A-18A/B/C/D Sharpshooters SH-2xx
VMGR-352 KC-130J Raiders QB-xxx
VMFAT-502 F-35B Nightmares WT-xx
Marine Aircraft Group 16 (MAG-16)
HMH-361 CH-53E Flying Tigers YN-xx
HMH-462 CH-53E Heavy Haulers YF-xx
HMH-465 CH-53E Warhorses YJ-xx
HMH-466 CH-53E Wolfpack YK-xx
VMM-161 MV-22B Greyhawks YR-xx
VMM-163 MV-22B Evil Eyes YP-xx
VMM-165 MV-22B White Knights YW-xx
VMM-362 MV-22B Ugly Angles YL-xx
Marine Aircraft Group 41 (MAG-41) 
Marine Reserve - 4th MAW
VMM-764 MV-22B Moonlight ML-4xx
MCAS Miramar
VMR-2 UC-12W, UC-35D ST

Twenty seven MV-22B Ospreys and 16 CH-53E Super Stallions with MAG 16, 3rd MAW, 
line up as part of the mass flight at Marine Corps Air Station Miramar, 6 June 2019. 
Photo U.S. Marine Corps by Lance Cpl. Juan Anaya154 155No 83   |   March – April 2023



FIXED WING SQUADRONS
F/A-18A/B/C/D HORNET

F/A-18 Hornet Mission Statement

The F/A-18 Hornet supports the MAGTF commander by 
providing supporting arms coordination, conducting 
multi-sensor imagery reconnaissance, and destroying 
surface targets and enemy aircraft, day or night, 
under all weather conditions, during expeditionary, 
joint, or combined operations.

Today, the F/A-18 Hornet provides more than 
50% of the Marine Corps' tactical air capability 

(TACAIR). It is the only TACAIR platform capable 
of employing the wide range of weapons required 
in contingency operations. Future modernization 
programs will improve the aircraft's survivability 
and penetrating power against both air and ground 
threats, enabling the Hornet to continue to perform 
its assigned essential missions. The aircraft's broad 
weapons spectrum, advanced LITENING targeting, 
network interoperability, and enhanced electronic 
warfare systems make the F/A.18 an essential 
platform for the USMC.

An F/A-18D Hornet  assigned to Marine Fighter Attack Squadron 
232 (VMFA-232) lands on runway 24R while an F/A-18D assigned to 
Marine Fighter Attack Training Squadron 101 (VMFAT-101) taxis to 
the ramp.
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Flight line with F/A-18 Hornet's of VMFA-232 and VMFAT-101.

F/A-18 Hornet Capabilities

Aircraft Specifications
◊ Empty Weight: 24,000 25,000 pounds
◊ Max Gross Weight: 51,900 pounds
◊ Useful Payload: 11,000 pounds
◊ Speed (Cruise/Max): 0.72M 0.85M / 

MACH1.8

Configuration
◊ Weapons Stations: 

Nine

 
◊ Armament:

 � Air to Air: AIM 9, AIM 120, 20mm 
Gun

 � Air to Surface: 20mm Gun, APKWS, 
GP Bombs, Cluster Munitions, Laser 
Guided Weapons, GPS Guided 
Weapons, Dual Mode Weapons, 
HARM/AARGM, Harpoon, SLAM ER

◊ Sensors:  
APG 73 RADAR, AN/AAQ 28 LITENING 
Pod Gen 4, JHMCS 
 

◊ Networked Systems: 
LINK 16, LITENING ROVER downlink, 
VMF

◊ Aircraft Survivability Equipment:  
ALE 39/47; ALQ 126B, 165, 214v5; 
ALR 67v2/3

◊ Notional Mission Profile
 � Range/Time on Station (TOS) 

200nm transit, 1+00 TOS, 200nm 
RTB

 � Loadout --(4) AGM 84D, (2) AIM 
9X, (2) AIM120, (578) 20mm
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VMFA-232 VMFA-232 RED DEVILS RED DEVILS 
 «The Devil made me do it»

F/A-18C Hornet No 83   |   March – April 2023160 161



An F/A-18D Hornet is readied for the next training mission.162 163No 83   |   March – April 2023



F/A-18C configured with two wing mounted 330gal (1,291l) and 
one centerline 480gal (1,816l) fuel tanks. No 83   |   March – April 2023164 165



F/A-18C Hornet166 167No 83   |   March – April 2023



F/A-18C Hornet 
taxis to runway 
24R.

F/A-18D Hornet in 
clean configuration 
(no external loads) 
taxis towards the 
runway for ashort 
training mission.
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Four F/A-18C Hornets waiting for their pilots. No 83   |   March – April 2023170 171
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The pilots of this F/A-18D Hornet are preparing for take-off 
while a CH-53E Super Stallion is about to land.
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The F/A-18C receives fuel from an R11 mobile refueling unit after a flight in support of Red 
Flag-Alaska 2019-1 at Eielson AFB, Alaska. Photo USMC by  Sgt. Maria A. Noyola    
Ordnance technicians  load a laser guided training round at Andersen AFB, Guam, during exercise 
Pacific Iron 2021. Photo USMC by Lance Cpl. Tyler Harmon  

  A pilot of VMFA-232 describes the purpose of a training drone to a fixed-wing aircraft mechanic at Andersen Air Force Base, Guam,  
    June 2019. Photo USMC by Lance Cpl. Jackson Ricker
  U.S. Marines load an AGM-88 High-Speed Anti-Radiation Missile onto an F/A-18C Hornet at Andersen AFB, Guam, August 2021.  
    Photo by Lance Cpl. Tyler Harmon
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A U.S. Marine 
Corps F/A-18D 
Hornet aircraft 
with Marine 
Fighter Attack 
Squadron (VMFA) 
232 takes off 
from Andersen Air 
Force Base, Guam, 
during Pacific 
Iron 2021, Aug. 
4, 2021. Pacific 
Iron 2021 focuses 
on deploying, 
operating, and 
sustaining forces 
from smaller 
dispersed bases 
in the Indo-Pacific 
region. Photo 
USAM USMC by 
Lance Cpl. Tyler 
Harmon

An F/A-18D Hornet 
of VMFA-232, 
loaded with  an 
AGM-88 High-
Speed Anti-
Radiation Missile 
under wing and an 
AIM-9x Sidewinder  
air-to-air missile. 
Photo USMC by 
Lance Cpl. Tyler 
Harmon
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A U.S. Marine Corps fixed wing aircraft mechanic prepares to launch an F/A-18D 
Hornet aircraft at Andersen Air Force Base, Guam, during the exercise Pacific 
Iron 2021. Photo U.S. Marine Corps by Lance Cpl. Tyler Harmon180 181No 83   |   March – April 2023



VMFA-323 VMFA-323 DEATH RATTLERSDEATH RATTLERS
 «Come to fight – Come to win»

F/A-18C Hornet returning to the ramp. 
Photo USMC by Sgt. Samuel Ruiz
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1  F/A-18C Hornet parked on the ramp.
2 & 3 F/A-18C Hornets prepare to deploy to Poland, June 2022. Photo USMC by Cpl. L. Voss

1

3

2
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An F/A-18 Hornet with VMFA-323, carrying ten AIM-120 and two AIM-9X 
Air-to-Air missiles, completes refueling prior to a training mission over the 
training area in southern California. Photo USMC by Sgt. Dominic Romero
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An F/A-18C of 
VMFA-323 takes on 
fuel from a KC-130 
of VMGR-352 over 
the Pacific Ocean.
USMC photo by 
Sgt. Dominic 
Romero

USMC Lt. Col. 
William J. Mitchell, 
commanding 
officer of VMFA-
323, takes off from 
MCAS Miramar, 
8 May 2020. The 
squadron are 
headed to the USS 
Nimitz (CVN 68) 
for the final F/A-
18C deployment in 
3rd Marine Aircraft 
Wing’s history. 
USMC photo by 
Sgt. Samuel Ruiz
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1 An F/A-18C Hornet of VMFA-323 prepares to land at Aviano AB, Italy, August 2022. The squadron integrated with the USAFE 510th FS and practiced dogfighting, 
where one F-16 would be paired with one F-18 and whoever gets "gunned" loses. Photo U.S. Air Force by SrA Brooke Moeder

2 In Summer 2022, VMFA-323 was deployed to 33rd AB, Powidz, Poland, to provide defensive counter-air support to NATO Allies and partners. U.S. Marines prepare 
their F/A-18C Hornets to deploy to Poland from Marine Corps Air Station Miramar, California, June 2022. Photo USMC by Cpl. Levi Voss 

3 An F/A-18C Hornet with VMFA-323 awaits runway clearance at Podwitz while a Polish Air Force C-130 Hercules lands. Photo USMC by Cpl. Levi Voss
4 U.S. Marines conduct routine maintenance on an F/A-18C Hornet on 33rd AB, June 2022. Photos USMC by Cpl. Levi Voss
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VMFAT-101 VMFAT-101 SHARPSHOOTERSSHARPSHOOTERS
 «Fighter Attack Starts Here»

VMFAT-101 has some F-18C Hornets painted with 
an 'adversary' color scheme.192 193No 83   |   March – April 2023



Main image:  A mix of F/A-18C and F/A-18D parked on the ramp.
Inset left:  F//A-18D Hornet two-seater.
Inset right:  F/A-18 Hornet single-seater.
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F/A-18D with two 
wing-mounted 
330gal (1,291l) 
tanks.

F/A-18D Hornet 
with one centerline 
480gal (1,816l) 
fuel tank.
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F/A-18D Hornets. No 83   |   March – April 2023200 201



F/A-18D Hornets.202 203No 83   |   March – April 2023



A pilot with Marine Fighter Attack Training Squadron 101 practices aerial refueling 
in an F/A-18 above the Pacific Ocean. Marine Aerial Refueler Transport Squadron 
352 KC-130J pumped 10,000 pounds of fuel into two F/A-18s for aerial refueling 
training. Photo USMC by Lance Cpl. Rebecca Eller
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The KC-130J is configured as a tanker aircraft for inflight 
refueling of tactical and tiltrotor aircraft and helicopters.

KC-130J Hercules Mission Statement

The mission of VMGR is to support the MAGTF 
commander by providing air to air refueling, assault 
support, CAS and MIR, day or night under all weather 
conditions during expeditionary, joint, or combined 
operations.

The KC-130J remains a critical enabler for forward 
deployed MAGTF success. Deploying elements 

are capable of conducting operations within 24 
hours of arrival, providing the immediate ability to 
rapidly extend the operational reach of the MAGTF 
and, for detachments equipped with Harvest HAWK, 
provide organic multi sensor imagery reconnaissance 
(MIR) and close air support (CAS). The KC-130J has 
proved its value by operating from austere airfields 

in forward operating areas and providing mission 
support in emergency evacuation of personnel and 
key equipment, advanced party reconnaissance, 
tactical recovery of aircraft and personnel, special 
warfare operations, intelligence, surveillance, 
reconnaissance, target acquisition, indirect and direct 
fires adjustment, battlefield damage assessment and 
destroying ground targets.

VVMGR-352MGR-352  RAIDERSRAIDERS
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KC-130J Hercules Capabilities

Aircraft Specifications
◊ Range (20,000 lb payload) 3,250 nm/3,000nm
◊ Empty weight: 91,000 pounds/87,000 lbs
◊ Fuel capacity: 58,500 pounds
◊ Max normal takeoff weight (2.0g) 164,000lbs/155,000 lbs
◊ Max cruise: 320 KTAS/300 KTAS
◊ Cruise ceiling: 25,000 ft
◊ Fuel offload @ 1200nm/20,000 ft: 30,000 lbs
◊ Passenger capacity (ground troops): 92
◊ Paratroop capacity: 64
◊ Air ambulance litter capacity: 74

Survivability Equipment
◊ Radar Warning Receiver
◊ Advanced Missile Warning System
◊ Advanced IR Countermeasure System
◊ Advanced Countermeasure Dispenser System
◊ DoN LAIRCM/ATW with HFI

Notional Mission Profile
◊ Fixed Wing Air-to-Air Refueling

 � Range/Time on Station (TOS) 200nm transit, 1+00 TOS, 
200nm Return to Base (RTB)

 � Cargo frame fuel available @ 20,000ft: 30,000 lbs
 � Tanker frame fuel available @ 20,000ft: 54,000 lbs

Three KC-130J Super Hercules with Marine Aerial Refueler Transport Squadron 352 
(VMGR-352) conduct a ceremonial formation flight for the VMGR-352 75th anniversary 
at MCAS Miramar, March 2018. Photo USMC by Lance Cpl. Clare J. McIntire
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The KC-130J Hercules Harvest HAWK #735 has the AN/AAQ-30 Targeting 
Sight System mounted in the nose instead of an under-wing pod.

KC-130J Hercules Harvest HAWK

A total of 10 aircraft are modified to employ the 
seven Harvest HAWK (Hercules Airborne Weapon Kit) 
kits: five modified aircraft with three kits in 2d MAW, 
and four modified aircraft with three kits in 3d MAW, 
and one modified aircraft with one kit at the U.S. 
Navy Air Test and Evaluation Squadron 20 (VX-20) at 
NAS Patuxent River, Maryland. Only VMGR-252 and 
VMGR-352 are trained and equipped to provide multi  

sensor imagery reconnaissance (MIR) and close air 
support (CAS).
The mission kit configures the KC-130J aircraft 
into a platform capable of performing persistent 
targeting MIR and delivering precision fires using 
either Hellfire or Standoff Precision Guided Munitions 
(SOPGM) such as the Griffin. This mission kit is a 
complementary capability taking advantage of the  

aircraft's endurance and range. Integration of BLOS 
provides improved battlespace situational awareness 
and battle management through world wide coverage. 
The Mission Operators Pallet (MOP) transmits  
simultaneous electro-optical (EO), infra red (IR), and 
video in command (VIC) HD/SD video sensor stream 
onto the BLOS network. BLOS will further enable 
USMC Networking On The Move (NOTM) initiatives by 

transmission of MOP Key Length Value (KLV) sensor 
feed data. 
The MOP will also integrate SIPRNet communication 
networks. The HH system facilitates a higher degree 
of battlespace management via its onboard systems 
and sensors. The situational awareness the MOP  
provides a mission commander allows quick and 
decisive action within the battlespace.
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KC-130J HARVEST HAWK

1 Test pilots and aircrew from Air Test and Evaluation Squadron 20 take off in a KC-130J 
Super Hercules, belonging to Marine Aerial Refueler Transport Squadron 352 during its 
first flight with the new Harvest HAWK mission kit at Air Force Plant 42, 29 August 2009. 
The AN/AAQ-30 Targeting Sight System is mounted in an under-wing pod. Photo USMC

2 U.S. Marines arm an AGM-176 Griffin missile on a KC-130J Hercules Harvest HAWK. U.S. 
Marine Corps photo by Lance Cpl. Christian Cortez

3 A U.S. Marine Corps officer laser guides an AGM-114 Hellfire missile by using the AN/
AAQ-30 target sight system. U.S. Marine Corps photo by Lance Cpl. C. Cortez

4 U.S. Marines equip a KC-130J Hercules Harvest HAWK with AGM-114 Hellfire missiles. 
U.S. Marine Corps photo by Lance Cpl. Christian Cortez

5 An AGM-114 Hellfire missile is launched from a KC-130J Hercules Harvest HAWK. U.S. 
Marine Corps photo by Lance Cpl. Christian Cortez
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Two F/A-18D Hornets with Marine All-Weather Fighter Attack Squadron 533 approach 
a KC-130J with Marine Aerial Refueler Transport Squadron 352 during a Special 
Purpose Marine Air-Ground Task Force - Crisis Response - Central Command aerial 
refueling exercise. Photo Navy Media Content Services218 219No 83   |   March – April 2023



MV-22B Osprey Mission Statement

Support the MAGTF commander by providing day/
night all weather assault support by transporting 
combat troops and equipment during expeditionary, 
joint, or combined operations.

In 1999 the Marine Corps procured its first MV-22B 
Osprey. Since the first deployment in 2007, the MV-

22B's revolutionary capability has been a cornerstone 
of the Marine Air Ground Task Force. MV-22Bs 
provide medium lift assault support to ground forces 
in multiple theaters of operation. The Osprey enables 
expeditionary operations with its unrivaled ship to 
shore speed and increases operational flexibility for 
ground commanders.
The MV-22B successfully blends the vertical flight 
capabilities of a helicopter with the speed, range, 

altitude and endurance of fixed wing transports. The 
Osprey’s ability to deliver combat troops and logistic
support to the objective is representative of the 
MAGTF's assault support overmatch. No peer or near 
peer adversary has a similar capability. 
Combatant commanders and the MAGTF have come 
to count on the speed, range, and flexibility of the MV-
22B. The Osprey provides combat troop transport, 
resupply, air delivered ground refueling, and aerial 
delivery from sea and shore bases in support of the 
full range of military operations.

MV-22B Ospreys with Marine Medium Tiltrotor Squadrons (VMM) 161, 165, and 166, Marine 
Aircraft Group (MAG) 16, 3rd Marine Aircraft Wing (MAW), take off from the flight line during 
a mass flight exercise at MCAS Miramar. Photo USMC by Lance Cpl. Julian Elliott-Drouin

TILTROTOR SQUADRONS
MV-22B OSPREY
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MV-22B Ospreys and Marines with VMM-764 lineup on the flight line before taking off. Once a year 
reserve components of the Marine Corps go on two-week annual training detachments to sharpen 
their skills in their military occupational specialties. Photo USMC by Sgt. Becky Cleveland

MV-22B Osprey Capabilities

Aircraft Specifications
◊ Combat radius:  420nm
◊ Empty weight :  35,000 pounds
◊ Max gross weights:  52,600 pounds VTOL / 

57,000 pounds STO
◊ Payload:  24 passengers / 12 litters / 12,500 

lbs internal / 10,000 lbs external
◊ Speed (cruise/max):  240 knots / 280 knots

Configuration
◊ Mision Kits:

 � Defensive Weapon System 

◊ Armament:
 � GAU-21 .50 Cal or M240 7.62 on ramp
 � GAU-17 7.62 belly gun 

◊ Sensors:
 � AN/AAQ-27 (NavFLIR)n, SLAM ER

◊ Networked Systems: 
*NOTM-A, *Link-16, *CDL, *TTNT, *ANW2  
(*SPMAGTF C4I UUNS solution)

◊ Aircraft Survivability Equipment: 
AAR-47 C(V)2, ALE-47, APR-39, DoNLAIRCM

Notational Mission Profile
◊ Amphibious pre-assault raid

 � Flight profile-Take-off no wind, sea level; 
200 nm transit to 3000 ftMSL CAL with 30 

min loiter in zone and return to ship.
 � Payload-18 combat-equipped Marines or 

ITV with 3 Marines
 � Amphibious troop lift
 � Flight profile-Take-off no wind, sea level; 

50 nm transit to 3000 ftMSL, 40 min loiter 
overhead; return to ship with 15 min loiter 
at ship

 � Payload-24 combat-equipped Marines or 
ITV with 3 Marines 

◊ Amphibious external lift
 � Flight profile-Pick up no wind, sea level; 

50 nm transit to 3000 ftMSL CAL; 5 min 
HOGE in zone; return to ship with 15 loiter 
at ship

 � Payload-10,000 external cargo load 

◊ Land assault troop lift
 � Flight profile-Take-off from CAL at 3000 

ftMSL; transit 200nm to 3000 ftMSL CAL; 
return to point of origin

 � Payload-24 combat-equipped Marines or 
ITV with 3 Marines 

◊ Land assault external lift 
 � Flight profile-Pick up no wind, HOGE, 

3000ft MSL; 50 nm transit to 3000 ftMSL 
CAL; 5 min HOGE in zone; return to point 
of origin.

 � Payload-10,000 external cargo load 
◊ Self-Deploy

 � Range-2100nm at 10,000 MSL with 20 
min fuel reserve at each refuel point in 12 
hours or less
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MV-22B Osprey preparing for take-off.

VMM-161 VMM-161 GREYHAWKSGREYHAWKS
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1 An Osprey photographed during a two-week deployment to Creech AFB in December 2016. Photo USMC
2 An MV-22B Osprey from VMM-161 conducts high-altitude landing at Mammoth Yosemite Airport in Mammoth Lakes.  Photo USMC
3 A crew chief with VMM-161 waits to begin prepping an MV-22 Osprey for takeoff from MCB Kaneohe Bay, Hawaii. Photo USMC
4 The Osprey YR-07 is about to taxi to the runway for take off. Photo USMC
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Osprey in the area of Pearl Harbor, Hawaii. Photo USMC
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VMM-163 VMM-163 EVIL EYES EVIL EYES 
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The MV-22B Osprey has a complex folding mechanism. The aircraft's rotors fold 
and the wings rotate so it can be stored on an aircraft carrier.232 233No 83   |   March – April 2023



A U.S. Marine Corps MV-22B Osprey of VMM-163 flies over the Red Sea, 7 September 2022, 
during a tactical air refueling mission. VMM-163 deployed to Camp Lemonnier, Djibouti, 
in support of the Combined Joint Task Force - Horn of Africa by providing capabilities for 
personnel recovery and casualty evacuation of U.S. forces throughout East Africa. Photo U.S. 
Air Force by Senior Airman Bryan Guthrie No 83   |   March – April 2023234 235



VMM-165 VMM-165 WHITE KNIGHTSWHITE KNIGHTS
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1 An MV-28B Osprey performs a confined aerial landing (CAL). Photo USMC by Lance Cpl. Jhonson Simeon
2 MV-22B Ospreys from VMM-165 land at 29 Palms Marine Corps Base, Calif. The purpose of this flight was to practice large flight 

leadership tactics. Photo USMC by Lance Cpl. Allison J. Herman
3 An MV-22B Osprey powers down after a training excersise. Photo USMC by Cpl. Meghan L. Gonzales
4 Marines prepare an MV-22B Osprey for a training flight. Photo USMC by Sgt. Michael Thorn240 241No 83   |   March – April 2023
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VMM-362 VMM-362 UGLY ANGELSUGLY ANGELS
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1 & 2 Marines from VMM-362 are training in combat search and rescue with the 190th Fighter  
 Squadron at Saylor Creek Range, Idaho. Photo U.S. ANG by Ryan White

3  An MV-22B Osprey lands near a simulated weapons engagement zone during an air 
 assault in support of 1st Battalion, 3rd Marine Regiment, at MCB Camp Pendleton. Air assaults  
 enable commanders to avoid enemy surfaces, exploit gaps, and maintain the flexibility and 
 mobility needed to strike objectives in otherwise inaccessible areas during a Marine Air Ground Task Force mission  
 Photo USMC

1

2

3

246 247No 83   |   March – April 2023



U.S. Marines with VMM-362, assigned to Special Purpose Marine-Air Ground Task Force - Crisis Response - Central 
Command, perform preflight inspections and maintenance on MV-22 Ospreys in Kuwait, December 2020. Marines with 
VMM-362 and 3rd Battalion, 1st Marines, rehearsed embarking MV-22 Ospreys to maintain proficiency in airborne 
operations. The SPMAGTF-CR-CC is a crisis response force, prepared to deploy a variety of capabilities across the 
region. Photo USMC by Gunnery Sgt. Artur Shvartsberg248 249No 83   |   March – April 2023



VMM-362 Reinforced is part of the Aviation Combat Element (ACE) of the 13th Marine 
Expeditionary Unit (13th MEU). It consists of MV-22B Ospreys and CH-53E Super 
Stallions of VMM-362, and AH-1Z Vipers and UH-1Y Venoms of Marine Light Attack 
Helicopter Squadron 169 (HMLA-169) and HMLA-267. The HMLAs are based at MCB 
Camp Pendleton and have some of their helicopters detached to MCAS Miramar.

VMM-362 REINFORCEDVMM-362 REINFORCED
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1 & 2 UH-1Y Venom of HMLA-267 MCB Camp Pendleton attached to VMM-362 Reinforced.
3  AH-1Z Viper of HMLA-169 at MCB Camp Pendleton attached to VMM-362 Reinforced.

MARINE EXPEDITIONARY UNIT (MEU)

A Marine air-ground task force (MAGTF) that is 
constructed around an infantry battalion reinforced, a 
composite squadron reinforced, and a task-organized 
logistics combat element. It normally fulfills Marine 
Corps' forward sea-based deployment requirements. 
The Marine expeditionary unit provides an immediate 
reaction capability for crisis response and is 
capable of limited combat operations. In a joint or 
multinational environment, it may contain other 
Service or multinational forces assigned or attached 
to the MAGTF.

MARINE AIR-GROUND TASK FORCE (MAGTF)

The Marine Corps' principal organization for all 
missions across a range of military operations, 
composed of forces task-organized under a single 
commander capable of responding rapidly to a 
contingency anywhere in the world. The types of 
forces in the Marine air-ground task force (MAGTF) 
are functionally grouped into four core elements: 
a command element, an aviation combat element, 
a ground combat element, and a logistics combat 
element. The four core elements are categories of 
forces, not formal commands. The basic structure of 

the MAGTF never varies, though the number, size, 
and type of Marine Corps units comprising each of 
its four elements will always be mission dependent. 
The flexibility of the organizational structure allows 
for one or more subordinate MAGTFs to be assigned. 
In a joint or multinational environment, other Service 
or multinational forces may be assigned or attached.

AVIATION COMBAT ELEMENT (ACE)

The aviation combat element is usually composed of an 
aviation unit headquarters and various other aviation 
units or their detachments. It can vary in size from 
a small aviation detachment of specifically required 
aircraft to one or more Marine aircraft wings. The 
aviation combat element may contain other Service 
or foreign military forces assigned or attached to the 
Marine air-ground task force. The aviation combat 
element itself is not a formal command.

The MEU ACE normally consists of a reinforced 
helicopter squadron that includes attack aircraft and 
two fixed-wing assault support aircraft (the latter are 
based in the continental United States). 

252 253No 83   |   March – April 2023
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CH-53E Super Stallion assigned to VMM-363 Reinforced. No 83   |   March – April 2023256 257
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1 An MV-22B Osprey prepares to take off before an aerial refueling training mission at Canadian Forces Base Cold Lake, Canada, 
June 2019, in support of Sentinel Edge 19. Photo USMC by Lance Cpl. Jose Gonzalez

2    An MV-22B Osprey refuels at the Twentynine Palms Strategic Expeditionary Landing Field, during Integrated Training Exercise 4-18. 
Photo USMC by Lance Cpl. Samantha Schwoch

3  MV-22B Ospreys parked on the ramp at MCAS Miramar.
4 An MV-22B Osprey waits on the flight line before taking off. Once a year reserve components of the Marine Corps 

go on two-week annual training detachments to sharpen their skills in their military occupational specialties.  
Photo USMC by Sgt. Becky Cleveland260 261No 83   |   March – April 2023



MV-22B Osprey lands on Holtville Airfield during a combined 
training operation with HMLA-775 near El Centro, California.  
Photo USMC by Cpl. Andrew Cortez No 83   |   March – April 2023262 263



CH-53E Super Stallion Mission Statement

Support the MAGTF commander by providing 
assault support transport of heavy equipment, 
combat troops, and supplies, day or night, 
under all weather
conditions during expeditionary, joint, or 
combined operations.

In order to remain lethal and thrive in the modern  
 day battlefield, a commander must maneuver 

and sustain the force in a contested and distributed 
environment. The USMC heavy lift community 
provides today’s commander the mobility required to 
mass combat power anywhere on the battlefield and 
assists in logistical support by enabling the movement 
of heavy equipment and supplies required to sustain 
a Force in an environment where surface connectors 

are not viable. The CH-53E Super Stallion provides 
the sustainment of combat operations by allowing 
continued movement and resupply of personnel and 
equipment in stride, across the battlefield. This
capability will only increase with the introduction of 
the CH-53K King Stallion. The CH-53E entered service 
in 1981 and is the only heavy lift helicopter in the DoD 
rotorcraft inventory. The current force of eight active 
squadrons and one reserve squadron supports heavy 

lift assault support operations around the  globe. This 
ship to shore vertical connecter routinely transports 
loads in excess of 20,000 pounds, providing the 
MAGTF and joint force with the ability to conduct 
distributed operations, rapidly mass combat power, 
and conduct crisis response operations . The CH-53E 
remains an indispensable asset to the Fleet Marine 
Force and integrated naval expeditionary force.

HELICOPTER SQUADRONS
CH-53E SUPER STALLION
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CH-53E Super Stallion Capabilities

Aircraft Specifications
◊ Empty weight: 37,500 pounds
◊ Max Gross weight: 73,500 pounds
◊ Useful internal payload: 13,200 pounds
◊ Useful external payload: 15,000 pounds
◊ Speed (cruise/max):  130 knots / 150 knots

Configuration
◊ Payload:

 � 30 passengers,  24 litters, (7) 40”x48” 
pallet

◊ Armament:
 � (3) GAU-21 .50 cal machine guns

◊ Aircraft Survivability Equipment:
 � DIRCM, AAR-47, ALE-47, APR-39

Notational Mission Profile
◊ Range/Payload/Conditions: 110nm, 9,628 

pound external load,  3000’ destination 
elevation, 91.5°F OAT
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HMH-361 HMH-361 FLYING TIGERSFLYING TIGERS
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Helicopter Support Team Marines with 1st Transportation Support 
Battalion, 1st Marine Logistics Group (MLG), conduct external lifts 
with HMH-361 during exercise Steel Knight at the Chocolate Mountain 
Aerial Gunnery Range in El Centro, Calif., December 2019. 274 275No 83   |   March – April 2023



HMH-462 HMH-462 HEAVY HAULERSHEAVY HAULERS
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A CH-53E Super Stallion lifts a Medium Tactical 
Vehicle Replacement (MTVR) and exercises 
the helicopter's limit of 36,000 pounds. Photo 
USMC by Lance Cpl. Clare J. McIntire
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The CH-53E can fold its tail to save space when operating from ships.

HMH-465 HMH-465 WARHORSEWARHORSE
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 � xxxx

 � xxx

 � letzte zeile
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A CH-53E Super 
Stallion taxies 
down the flight 
line. Photo USMC 
by Lance Cpl. 
Julian Elliott-
Drouin

A CH-53E Super 
Stallion returns to 
MCAS Miramar and 
prepares to land. 
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1 U.S. Marines secure the hooks lowered from the bottom of a CH-53E Super Stallion for an external lift exercise during 
a squadron Detachment For Training (DFT) on Davis Monthan AFB, Texas. Photo USMC by Cpl. Meghan L. Gonzales

2 A CH-53E Super Stallion prepares to drop a target as part of an external lift drill on W-174, a range island off of the 
East China Sea, March 2017. Photo USMC by MCIPAC Combat Camera Lance Cpl. Antonia E. Mercado

3 A CH-53E Super Stallion conducts an airdrop above Marine Corps Air Ground Combat Center Twentynine Palms, 
California. Photo USMC by Cpl. Isaac D. Martinez

32

1
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A CH-53E Super Stallion crew chief prepares the helicopter 
for flight. Photo USMC by Lance Cpl. Clare J. Shaffer

HMH-466 HMH-466 WOLFPACKWOLFPACK
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U.S. Marines with Heavy Helicopter Squadron 466 and Marine Wing 
Support Squadron 171 conduct a forward arming and refueling point 
(FARP) at Ie Shima Island, Okinawa, Japan, January 2020. A FARP 
is a temporary set up that rapidly arms and refuels aircraft, allowing 
them to expedite the refueling process and to better operate in combat 
environments. Photos by Lance Cpl. Ethan M. LeBlanc
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F-35C Lightning IIs fly in formation during Exercise Noble Fusion near Kadena Air 
Base, Okinawa, Japan, February 2022. Photo USMC by Lance Cpl. Ryan Ulibarri

F-35 LIGHTNING II SQUADRONS

F-35 Lightning II Mission Statement

The F-35’s mission is to locate, attack, and destroy 
surface targets, intercept and destroy enemy aircraft,  
and provide electronic warfare support.

The F-35 provides the MAGTF with operational 
flexibility, a survivable contributor to the overall 

sensor network, and unmatched lethality and tactical 
supremacy. 

Flexible
The F-35 is the only 5th generation platform 
designed to operate from both the ship and the 
shore, onboard the LHA/LHD and CVN as well as 
from expeditionary and prepared landing fields. 
The F-35 provides options and agility to the MAGTF 
commander, and a planning challenge to the threat.

Survivable
Advanced stealth characteristics enable the F-35 
to survive and persist inside the WEZ of a threat, 
uniquely contributing to the MAGTF’s over the horizon 
reconnaissance effort not only in competition, but 
in conflict as well.

Sensors
State of the art sensors and networks allow the 
F-35 to sense and make sense of the battlespace, 
autonomously providing robust data to MAGTF C2 
agencies and enabling intelligence collection and 
targeting across the joint force. The F-35 supports 
the force by detecting, identifying, and maintaining 
custody of key targets, and holding those targets 
at risk.

Lethal
Designed to operate in a contested environment 
against a peer threat, the F-35 is capable of 
completing the entirety of a kill chain with onboard 
systems and weaponry, should the broader joint 
sensor network and kill web be compromised. 
Offensively, the F-35 provides the MAGTF a dynamic, 
long range striking capability against a broad range 
targets; moving or fixed, on land or at sea, day 
or night, in all weather conditions. Defensively, the 
F-35 supports the MLR by serving as the outer ring 
of protection in a layered defense network, fully 
integrated into the overall Marine air defense effort. 
In a permissive environment, the F-35 can be 
configured to support the GCE as a highly capable 
close air support platform, exceeding the payload 
and on station time of legacy aircraft.

 
The F-35B is the Short Takeoff and Vertical Landing 
(STOVL) variant, providing expeditionary flexibility 
to the MAGTF. It is designed to operate from the 
LHA/LHD as well as expeditionary airstrips less than 
2,000’ long. The flexibility incorporated into the 
F-35B results in a necessary reduction to internal 
fuel capacity and smaller internal weapon bays, as 
compared to the F-35C.

The complementary F-35C is designed to operate 
from conventional aircraft carriers or land bases, and 
provides operational maneuverability and persistence 
to the MAGTF. Superior internal fuel capacity results 
in a significantly increased combat radius and longer 
on station times as compared to the F-35B. Larger 
internal weapon bays enable a wider variety of 
weapons carriage and employment options for the 
MAGTF to use to its advantage.
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F-35 Lightning II Capabilities

Aircraft Specifications
◊ Empty Weight:  32,300 lbs(F-35B); 34,800 

lbs(F-35C)
◊ Internal Fuel:  13,500 lbs(F-35B);  19,750 lbs(F-

35C)
◊ Payload:  15,000 lbs(F-35B); 18,000 lbs(F-35C)
◊ Max Gross: 60,000 lbclass (F-35B);  70,000 

lbclass (F-35C)
◊ Top Speed:  Mach 1.6 (~1,200 mph)
◊ Min Runway Length: 2,000’ (F-35B); 6,000’ 

(F-35C)
◊ Max Range: 900nm (F-35B); 1450nm (F-35C)
◊ Combat Radius: 400nm (F-35B); 675nm (F-35C) 

Systems
◊ Sensors (Fused):

 � APG-81 AESA Radar (to include SAR, GMTT, 
ATRBC)

 � Advanced Electronic Warfare Geo-Location 
Suite

 � Infrared Search and Track System (IRST)
 � 360°Infrared Distributed Aperture System 

(DAS)
 � Targeting FLIR with Laser Designator

◊ Communications/Datalinks:
 � Multi-function Advanced Data Link (MADL); 

voice/data
 � Link-16; voice/data
 � Variable Message Format (VMF)
 � Interim Full-Motion Video (IFMV)
 � UHF and VHF (HQ II and SINCGARS capable)

Systems
◊ Internal:

 � 2 x AIM-120 AMRAAM
 � F-35B 2 x 1,000 pound class (air-air or air-

surface)
 � F-35C 2 x 2,000 pound class (air-air or air-

surface)
◊ External:

 � 2 x AIM-9X SIDEWINDER, 25mm Gun Pod
 � F-35B 2 x 1,000 pound class + 2 x 5,000 

pound class
 � F-35C 2 x 2,000 pound class + 2 x 5,000 

pound class

Authorized Ordnance
◊ AIM-120 AMRAAM
◊ AIM-9X Block 2 SIDEWINDER
◊ GPU-9/A 25mm Gun Pod
◊ GBU-12 PavewayII LGB (2x internal; 4x 

external)
◊ GBU-31 JDAM (2x internal; F-35C only)
◊ GBU-32 JDAM (2x internal; F-35B only)
◊ GBU-49 Enhanced PavewayII LGB (4x external; 

F-35B only)
◊ GBU-53 Small Diameter Bomb II (8x internal)

◊ AGM-154 Joint Standoff Weapon (2x internal; 
F-35C only)

Survivability
◊ Very Low Observable (VLO)
◊ Advanced Electronic Attack and Electronic 

Warfare Suite
◊ Advanced Electronic Protection

◊ Advanced IR and RF Countermeasures
◊ Threat missile launch reporting and tracking
◊ Auto Ground Collision Avoidance System 

(AGCAS)

Survivability
◊ Suppression of Enemy Air Defenses
◊ Anti-Air Warfare (OAAW, AAD)
◊ Strike
◊ Strike Coordination and Reconnaissance
◊ Close Air Support
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Three U.S. Marine Corps F-35C Lightning IIs prepare for take-off in support of tailored ship's training 
availability (TSTA) at MCAS Miramar. This training consists of communication rehearsals, medical 
drills, flight operations, and shipboard drills conducted while underway, ensuring the squadron is 
prepared to deploy in support of maritime campaigns. Photo USMC by Lance Cpl. Juan Anaya

VMFA-314 VMFA-314 BLACK KNIGHTSBLACK KNIGHTS
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U.S Marine Corps Lt. Col. Cedar L. Hinton, commanding officer of  VMFA-314 lands the squadron's first F-35C 
Lightning II on MCAS Miramar, California, 21 January 2020. Photo USMC by Sgt. Dominic Romero302 303No 83   |   March – April 2023



An F-35C Lightning II with VMFA-314 conducts aerial refueling during exercise Noble Fusion near 
Kadena Air Base, Okinawa, Japan, February 2022. Photo USMC by Lance Cpl. Ryan Ulibarri304 305No 83   |   March – April 2023



MARINE FIGHTER ATTACK TRAINING 
SQUADRON 502

Marine Fighter Attack Training Squadron 502 
(VMFAT-502) Flying Nightmares is a USMC fighter 
attack training squadron flying the Lockheed 
Martin F-35 Lightning II stationed at MCAS 
Miramar. The squadronch serves as the second 
F-35B Fleet Replacement Squadron providing 
effective training and operations in the F-35B 
in coordination with joint and coalition partners 
in order to successfully attain the annual pilot 
training requirement.

VMFAT-502 VMFAT-502 NIGHTMARESNIGHTMARES
« Once A Knight is Never Enough»

U.S. Marine Corps Brig. Gen. Robert Brodie, the assistant wing commander (AWC) 
of 3rd Marine Aircraft Wing (MAW), taxis to the runway on Marine Corps Air Station 
Miramar, California, December 2022. Photo USMC by Lance Cpl. Daniel Childs No 83   |   March – April 2023306 307



An F-35B Lightning II Joint Strike Fighter with VMFAT-502, conducts 
aerial refueling during exercise Carolina Thunder over Avon Park, Florida.  
Photo  USMC  by Sgt. Damaris Arias
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DIA DE LA HISPANIDAD
REPORT BY LOWPASS AVIATION

Spanish Armada Escuadrilla 009, EAV-8B Harrier

Día de la Hispanidad commemorates the discovery 
of America by Cristobal Colón (Columbus) on 

12 October 1492. On this day, 27 countries on five 
continents celebrate the bond with Spain. In Spain, 
this day is mainly dominated by the Spanish Empire 
that arose after Columbus discovered America. 
The Spanish empire kept getting bigger and more 
powerful and was the most influential country in the 
world at that time. This national holiday is celebrated 
throughout the country with special activities, 

such as parades and bullfights. In Zaragoza, 12 
October is also the day of the 'Virgen de Pilar' and 
is accompanied by many festivities and processions 
in the city. 12 October is also a special day for the 
Guardia Civil as the 'Virgen de Pilar' is their patron 
saint. In the Spanish capital Madrid, a large military 
parade takes place which starts in Plaza de Cuzco 
and goes along Paseo de Castellana (next to Madrid’s 
football stadium) towards Plaza San Juan de la Cruz. 
After this parade, a large Spanish flag is raised. 

Among the hundreds of thousands of people that are 
watching this parade is King Felipe VI with his wife 
Queen Letizia and their children Leonor and Sofie 
and also, Prime Minister Pedro Sánchez. Next to the 
parade on the ground, there is also a large flyby of 
formations of helicopters, aircraft, and fighter jets. 
For this flyby, Lowpass Aviation was welcomed at the 
air bases Getafe, Cuatro Vientos, and Torrejon.
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GETAFE AIRBASE
Getafe AB is located 14 km south of Madrid and 
was founded in 1911. In the summer of 1957, the 
airbase was also in military use. Today, Getafe AB 
is home to Ala 35 (Casa 295), Centro Cartográfico y 
Fotográfico (Cn-235, Ce-560, and Beech C-90), and 
a detachment of Ala 48 (Cn-235MPA). There is also a 
large factory that is part of the European Group EADS 
which carries out maintenance of various aircraft of 
the Spanish Air Force as well as programs for the 
improvement and modernization of these aircraft.
From the based units, one Ce-560, one Cn-235MPA, 
and two Casa 295s participated in the flyby. Visiting 
units at the Getafe airbase that participated in the 
flyby were the national jet display team Patrulla 
Aguila with eight Casa 101s, 792 Esc with nine PC-
21s, and 721 Esc with two Casa 212s.

Above: CASA CN235MPA-100 assigned to Ala 
37 at Villanubla AB which maintains the Spanish 
Air Force's CN235MPA-100s. The aircraft SAR 
aircraft are pooled at Villanubla AB and are 
dispatched from there to the SAR units.

Left: This CASA C-212 is 
assigned to 721 Sqn at 
Alcantarilla AB. The tail's 
special paint scheme is 
to commemorate the  
1.500.000th paratrooper 
jump.
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The advanced trainer aircraft Pilatus PC-
21 replaced the CASA C-101 Avrojet of 
the Academia General del Aire (Spanish 
Air Force Academy) at San Javier AB.
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This Cessna 560 Citation V (Ce560) is assigned 
to the 'Centro Cartográfico y Fotográfico' and 
is used for calibration missions.

No 83   |   March – April 2023316 317



The Canadair CL-215T and CL-415 aerial 
fire fighting amphibious aircraft are 
operated by Grupo 43 at Torrejón AB.

TORREJÓN AIRBASE
Torrejon AB base is located in the northeast of the 
city center and was originally the home of the Spanish 
National Institute of Aeronautics. On 26 September 
1953, the 'Pact of Madrid' was signed and construction 
began at Torrejón. The grass airstrip was replaced by 
a concrete runway and other necessary maintenance 
and shelter facilities were performed to accommodate 
the largest United States Air Force (USAF) bomber 
aircraft. The new runway was 4.100 m long and was 
Europe's longest runway at that time. On 1 July 1957, 
the first USAF unit was activated at Torrejón AB. Until 
1982, various USAF units were based there. Since the 
establishment of Torrejón AB, it was also used by the 
Spanish Air Force itself. Currently, the airbase is home 
to Ala 12 (EF-18), Grupo 43 (CL-215 and CL-415), 
Grupo 45 (Falcon 900, A-310, and A-330), Grupo Mix-
to 47 (Falcon 20), CLAEX (C-101 and Casa 295), and 
the Guardia Civile (BK-117, EC-135, AS-365, Beech 
350, and Cn-235 Vigma).

From the Torrejón-based units five EF-18s, one 
Falcon 900, one A-310, one A-330, one CL-215, two 
CL-415s, one EC-135, two AS-365s, and one Cn-235 
Vigma participated in the flyby. Visiting units that 
participated in the flyby were Ala 15 with one EF-
18BM, Ala 14 with four EF-2000s, Ala 23 with three 
SF-5Ms, Salvamento Maritimo with one Cn-235, and 
the Spanish Armada, Eslla 009 with five EAV-8Bs.
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EF-18BM assigned to 15 Ala at Zaragoza AB.
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Single-seat EF-18M and two-seat EF-18BM 
assigned to Ala 12 at Torrejón AB. No 83   |   March – April 2023322 323



Main imgage: SF-5M Freedom Fighter 
assigned to Ala 23 at Talavera AB.

Insets: EF2000 Typhoon assigned to 
Ala 14 at  Albacete AB.
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Top: AS365N3 Dauphin of the Guardia Civil.
Above left: CASA CN235M VIGMA of the Guardia Civil.
Above right: CASA CN235-300MPA of the Salvamento Maritimo.326 327No 83   |   March – April 2023



Falcon 900B (main image), Airbus 
A310-304 (inset right) assigned 
to 451 Sqn, and Airbus A330-202 
(inset left) assigned to 452 Sqn. 
Both squadrons are part of Grupo 45 
at Torrejón AB.

No 83   |   March – April 2023328 329



CUATRO VIENTOS AIRBASE
Cuatro Vientos AB base is located 8 km south west of 
the city center. The translation of Cuatro Vientos into 
English is Four Winds. The airbase was established in 
1911, twenty years before Barajas was established 
and thus, is considered the "cradle" of Spanish 
aviation. Originally, the airbase was constructed as 
a base for the Spanish Air Force but became a joint 
military / civilian airport in the 1970s. Since then, the 
civilian side of the airport has almost exclusively been 
used by flying clubs, privately owned small planes, 
and the Spanish Policia Nacional. On the military 
side of the airport is the Museum of Aeronautics 
and Astronautics, an air museum dedicated to the 
historical heritage of the Spanish Air Force. Today, 
Cuatro Vientos AB is home to 402 Esc (AS-332) and 
803 Esc (NH-90).

Of these, one AS-332 and two NH-90s participated in 
the flyby. Visiting units that participated in the flyby 
were: 

 � Spanish Air Force
• Patrulla Aspa with six EC-120s,

 � Spanish Naval Aviation (Arma Aérea de la 
Armada)  
• Escuadrilla 003 with one AB-212,
• Escuadrilla 010 with one SH-60B and one 

SH-60F,
 � Spanish Army Aviation (Fuerza Aéromoviles del 

Ejercito de Tierra – FAMET)
• Centro de Ensenanca de las FAMET (CEFAMET) 

with two EC-135s,
• Battalon de Helicópteros de Ataque I (BHelA I) 

with three Tigers,
• Battalon de Helicópteros de Manoibra III 

(BHelMa III) with three NH-90s,
• Battalon de Helicópteros de Transporte V  

(BHelTra V) with four CH-47s
 � and the Salvamento Maritimo with one AW-139.

Spanish Army CH-47F Chinook assigned to BHelTra V at Colmenar Viejo airfield.330 331No 83   |   March – April 2023



SH-60F Seahawk (main image)  and SH-60B Seahawk 
(inset left) assigned to Escuadron 010 at Rota AB and 
AW-139 (inset right) of Salvamento Maritimo. No 83   |   March – April 2023332 333



Spanish Air Force 
AS332M1 Puma of 
402 Squadron at 
Cuatro Vientos AB.

Spanish Air Force 
NH90-TTH of to 803 
Squadron at Cuatro 
Viento.
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Top: Spanish Army Aviation Tiger HAD assigned to BHelA I at Almagro airfield.
Above left: Spanish Navy AB-212 assigned to 9 Squadron at Naval Air Station Rota.
Above right: Spanish Army Aviation NH90-TTH assigned to BHelMa III at Almagro airfield.336 337No 83   |   March – April 2023



CENTRAL COAST AIRFEST 2022
PHOTO-REPORT BY DENNIS VAN DER WIEL

U.S. Navy Heritage Flight F/A-18F assigned to VFA-122 at NAS Lemoore and Grumman 
F8F-2/G-58A Bearcat of the 'Planes of Fame Air Museum'. This Bearcat  was one of 
only two civilian models of the F8F and built in 1957 for Major Alford Williams to be 
used for his precision flying and dive-bombing demonstrations for the public.

On 15 and 16 October 2022, the Central Coast 
AirFest was for the 3rd time at Santa Maria Airport 

California.
The event has been organized by the Kunkle family 
since 2018.This was also the first year where the 
Central Coast AirFest team have collaborated with 
Planes of Fame as the Planes of Fame Airshow on 
Chino was cancelled.

The author was able to visit the show on Friday the 
14th of October for the arrivals and rehearsals want 
to thank Heather Kunkle to make this possible.
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F/A-18F assigned to VFA-122 at NAS Lemoore.
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F/A-18F assigned to VFA-122 at NAS Lemoore.
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Inset top and main image: F-35A Lightning II assigned to 34th FS at Hill AFB.
Inset bottom: F-35A Lightning II assigned to 62th FS at Luke AFB. No 83   |   March – April 2023344 345



U.S. Navy F-35B Lightning II assigned to VMFA-225 at MCAS Yuma. No 83   |   March – April 2023346 347



U.S. Navy F-35B Lightning II assigned to VMFA-225 at MCAS Yuma.348 349No 83   |   March – April 2023



U.S. Air Force C-17A Globemaster III assigned to 729th AS at March AFB.350 351No 83   |   March – April 2023



U.S. Air Force T-6A 
Texan II assigned 
to 459th FTS at 
Sheppard AFB. The 
squadron provides 
undergraduate 
flying training for 
the Euro-NATO 
Joint Jet Pilot 
Training (ENJJPT) 
program.

U.S. Air Force T-38C 
assigned to 9th RW 
at Beale AFB. 
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Main image and inset bottom: P-51D Mustang, built in 1944 as USAF 44-74202, currently registered as N5420V.
Inset top: P-51D Mustang, built in 1944 as USAF 44-84961, currently registered as N7715C.
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Above left: Lockheed P-38J Lightning built in 1944 as 44-23314, currently reistered as NX138AM.
Above right: U.S. Navy C-2A Greyhound assigned to VRC-30 at NAS North Island.

U.S. Air Force F-16 
Fighting Falcon with  
'MiG Killer' color 
scheme. The aircraft 
is assigned to 310th 
FS at Luke AFB.
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U.S. Air Force F-16 Fighting Falcons arriving from Luke AFB, Arziona. No 83   |   March – April 2023358 359



MISSION ACCOMPLIE, CHARLIE!
REPORT BY DAVIDE DAVERIO

Another iconic aircraft has reached the end of its 
operational service. After more than 235,000 flight 

hours with the Armée de l’Air (French Air Force), many 
of these flown during overseas operations, the Mirage 
2000C, for years the backbone of the air defense, 
has been withdrawn from service. The advent of the 

multirole Rafale, a 4.5 generation aircraft, integrated 
with the latest avionics and weapon systems, marked 
the beginning of the end of the air defense variant of 
the Mirage (the only exception is the Mirage 2000-5, 
an upgraded version of the Mirage 2000C (Charlie) 
that is still in service). 

Many squadrons have flown the aircraft over the 
years. The first one to be equipped with the fighter 
was the Escadron de Chasse (Fighter Squadron) 
1/5 «Vendée», operating it from 1988 until 2007. In 
November 1991, this was the first unit to reach the 
10,000 flight hours milestone. The Squadron ceased 

operations in 2007. After the «Vendée», it was the 
turn of the EC 2/5 «Île-de-France» in 1989, the 
3/5 «Comtat Venaissin» (1990-1997), the EC 1/12 
«Cambrésis» (1992-2012), the EC 2/12 «Picardie» 
(1992-2009), and the two squadrons that were based 
in Djibouti, the EC 4/33 «Vexin» (2001-2008), and 

On the occasion of the 80th anniversary scheme of EC2/5 «Île-de-France», 
Mirage 2000C '115-KC' received this stunning paint scheme with the 'Cross of 
Lorraine' on its tail in tribute to the unit's Free French heritage.360 No 83   |   March – April 2023 361



the EC 3/11 «Corse» (2008-2011). Also, the EC 5/330 
«Côte d’Argent», the experimental unit of the French 
Air Force with an air defense role, received the type 
(1995-1996). 
On 23 June 2022, a ceremony at the Base Aerienne 
(Air Base) BA 115 Orange, located in Provence, 
Southern France, saluted the last operational aircraft 
of the Mirage 2000C, and put on hold the EC 2/5 «Île-
de-France”, the squadron that flew it. The «Île-de-
France» was the first one to be entirely constituted 
by French pilots. It was formed in Scotland on 20 
October 1941, during World War II, at RAF Turnhouse 
as 340 Free French Squadron.
Major Alexandre, the last Commander of a French 
Air Force Mirage 2000C unit, with 1,500 flight hours 
on this aircraft, talked about it as a powerful one, 
that was able to compete with modern aircraft in a 
dogfight. But unfortunately, it lacked the armament, 
as it was not upgraded to include last generation 
air-to-air missiles. When Dassault developed a 
modernized variant of the Charlie, the 2000-5F, the 
French Ministry of Defense upgraded to this standard 
only a batch of Mirage 2000s in service. At that time 
(the first 37 fighters delivered with the RDM radar), 
they were leaving the others at their current stage. 
The upgraded version received a new digital cockpit, 
integrated with new avionics, a Link 16 data link, and 
a new version of the radar (RDY) that could manage 
the MICA IR (infrared homing). It also received EM 

(electromagnetic guidance) air-to-air missiles. They 
were better than the older Magic II and Super 530 
missiles sported by the 2000C, which was able to 
track up to eight aerial targets at the same time. 
This version is currently in service with the EC 1/2 
«Cigognes», and it is planned to stay in service past 
2030. 
The advent of the Dassault Rafale marked the start 
of the end of the Mirage era: a powerful aircraft, built 
around advanced avionic systems and armaments, 
better than any Mirage family aircraft. The presence 
of two engines has always been an added value with 
respect to the Mirage. The participation of the Armée 
de l’Air in many international missions emphasizes 
this: In case of problems with one engine, the pilot 
could count on a second one to go back home. The 
Mirage could not deliver this option, and this counts a 
lot for a pilot flying over the enemy territory. 
This lack did not preclude Charlie to serve in recent 
overseas operations. Although it was an air defense 
variant of the Dassault-Breguet-built aircraft, it 
was deployed to Africa for Operation Barkhane, 
the mission that France has activated to fight the 
Islamic State fighters that grew in the Sahel-Sahara 
regions. There, the fighter was employed in air-to-
ground missions, even if it cannot be equipped with 
a targeting pod. This is the reason why it was always 
paired to a second aircraft, like the Mirage 2000D. 
The latter being the ground attack variant that was 

Mirage 2000Bs
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equipped with a laser designator pod, or to a Reaper 
drone (also deployed to that theatre), that was able to 
lase targets thanks to its built-in laser designator. The 
Charlie was then used as a carrier for GBU-12 laser-
guided or Mk-82 free-fall bombs. A plus of the 2000C 
with respect to the 2000D was its two built-in DEFA 
554 30mm guns, while the Delta had to carry external 
gun pods. It was very useful in that kind of theater 
because most of the time, the targets the aircraft was 
facing were pick-up vehicles or other small targets, 

and the gun was better and cheaper than bombs. It 
was used to perform many Close Air Support missions 
or convoy escorts. Missions were very different in 
this area, as terrorists were descending from Mali 
and Burkina Faso. It was a good thing to fly paired 
with the Mirage 2000D, as they were complementary 
aircraft. In the first stages of Operation Barkhane, the 
Charlie performed some strikes called by the Reaper, 
as it was used as a surveillance station to search for 
enemies on the ground. When the terrorists learned 

that their way to attack was wrong, they changed their 
tactics: The mission for the air component changed 
itself, because the terrorists operated undercover and 
it was quite difficult to find them and intervene. 
The Mirages were based in Niamey, Niger. Some other 
aircraft were based in N’Djamena, Chad’s capital. The 
crews and their aircraft were on Quick Reaction Alert, 
ready to take off in support of ground troops. They were 
in contact with the JFACC (Joint Force Air Component 

Command) center in Lyon/Mont-Verdun, which was 
responsible for the mission planning for West- and 
Central-Africa, and with JTACs (Joint Terminal Attack 
Controller) in the field, ready to intervene in case the 
situation turns bad. Due to the position of the bases, 
they were able to take off very quickly and to be in 
the Area of Operation within about an hour. When a 
Reaper detected any enemy activity on the ground, 
the Mirages flew targeting missions, consisting of 
taking off, dropping the bombs, and returning to base. 

Left: Mirage 2000Cs.
Right: Overflight of an E-3F AWACS assigned to EDCA02.036 at BA 702 
Avord in formation with three Mirage 2000Cs and one Rafale. No 83   |   March – April 2023364 365



A different way to operate over the Sahel region was 
to have aircraft continuously in the air. A standard 
sortie then lasted five to six hours, requiring three 
to four air refuelings to keep the aircraft airborne so 
long. Air refueling was provided by French KC-135 
tankers as well as the U.S. Air Force tankers deployed 
to Moron AB, southern Spain. 
As the pilots of the Charlie were mainly focused on 
the air defense mission, they needed a two-month 

training before being sent to Operation Barkhane. 
First of all, they needed to be skilled in ground 
attack operations. Secondly, as the aircraft was 
not equipped with a Link 16 system, they trained 
to operate using radio communications with the 
Nancy AB-based Mirage 2000Ds and the Cognac 
AB-based Reaper crews. There was much work with 
the communication with the Reaper to manage to be 
on time in the target area when the laser was on 

the target, to align the bombs with the laser beam, 
and to drop them. Since 2015, each pilot took part 
in the operation three to four times, serving each 
tour of duty for two months. This operation had some 
impact on the standard activities at home, where the 
EC 2/5 had maintained the QRA service over France. 
This was not only due to the total number of pilots 
assigned to the unit but also the case that three of 
them were assigned to the African mission. 

Operation Barkhane was not the only international 
mission that the Mirage 2000C was called to take 
part in. After the NATO started the Baltic Air Policing 
mission in 2004 in support of the Baltic States to 
protect their airspace against intrusions of Russian 
aircraft, France sent its air defense variant of the 
aircraft to the Baltics. After the first deployment in 
April 2007, the Charlies went there again in January 
2010, May 2011, and May 2014. During March 2022, 

To mark the end of service with the French Air Force, the Mirage 2000C '115-YH' received this 
special black & silver color scheme with "Mission Accomplished" markings on its wings.366 No 83   |   March – April 2023 367



Flying display of the Mirage 2000C "Gusto Tactical Display 
Team" during the farewell ceremony at BA 115 Orange.368 No 83   |   March – April 2023 369



The role of an Operational Conversion Unit for 
the remaining Mirage 2000s in service with 
the Air Force has been assumed by the EC 2/3 
«Champagne», based at BA 133 Nancy. All seven 
surviving two-seater Mirage 2000B have been 
transferred to Nancy at the beginning of June 
2022. In the meantime, the syllabus for new 
pilots to fly the Mirage is going to be changed: 
they will be no more coming from the Alpha Jets 
(as the type is going to be soon withdrawn from 
service), but they are going to be trained only 
on the Pilatus PC-21 at BA 709 Cognac. After 
that, they join EC 2/3 and, as they finish the 
four-month long training, will be assigned to the 
final unit at BA113 Nancy (EC 1/3 «Navarre» or 
EC 3/3 «Ardennes»), equipped with the Delta, 
or at BA116 Luxeuil (EC 1/2 «Cigognes»), flying 
the Mirage 2000-5F. The Bastille Day on 14 July 
has been decided to be the day of the final flight 
of the 2000C: the fighter has represented a lot 
for France and the flypast represented the best 
way to honor it. The same was done for the 
Mirage F-1, which last flew on 14 June 2014. 
Four Mirage 2000Cs were part of the air parade 
over the Champs-Élisées. At the end, they flew 
directly to Luxeuil AB or to Istres AB to be 
stored. 

In the meantime, the conversion of the pilots 
to the Rafale has been started. A conversion 
course lasts from two to four months on the 
ground and on the simulator. After that, the 
pilot is sent to the Escadron de Transformation 
Rafale (Rafale Operational Conversion Unit) 
3/4 «Aquitaine» at St. Dizier for four months 
before joining an operational unit at Mont-de-
MarsanAB. 
Given that all the Rafale squadrons are multirole, 
their pilots can conduct a full spectrum of 
missions, but some of the squadrons have some 
peculiarities: for example, EC 2/30 «Normandie-
Niemen» is mainly focused on the air-to-ground 
role, while the EC 3/30 «Lorraine» is focused on 
air-to-air missions. 
Adieu, Mirage, mission accomplie! 

Acknowledgments: The author would like to 
thank Sirpa Air for letting this article take shape, 
Marianne and Astrid, both supporting me during 
my tours at Orange, and last but not least Major 
Alexandre, who answered all my questions and 
told me a lot about the Mirage! Thank you all!

the policing mission was conducted by the 
2000-5F. 
Concerning the training, it represented an 
important part of the activities of the squadron. 
To maintain or enhance combat readiness and 
their skills, pilots participated in international 
training missions and courses like the Frisian 
Flag exercise in The Netherlands, the Trident 
Junction in Norway, and the Tactical Leadership 
Program in Albacete, Spain. Moreover, some 
NATO countries reached BA 115 Orange to train 
with EC 2/5, given the availability of a wide 
training area and the good weather conditions 
of Southern France: Belgium and Denmark were 
examples of those. Last but not least, training 
sorties were conducted with other Armée de 
l’Air units for Dissimilar Air Combat Training, 
where the units acted as blue against red air 
with Rafales from BA 118 Mont-de-Marsan, 
the 2000D from BA 133 Nancy or the 2000-5F 
from BA 116 Luxeuil. Given the main role of 
the squadron, the integration with the AWACS 
was of primary importance. Many flights flown 
over France foresee the presence of airborne 
radar and during NATO exercises. Thanks to its 
peculiarity, the AWACS can detect any aircraft 
flying within its radar range, also those flying at 

low level. It is very hard to track an aircraft that 
is flying at low level, hiding in the ground, with 
ground-based radar. In case a target pops up 
and then disappears from the ground controller 
radar screen, the Mirages on QRA have to 
search for it with the onboard radar; sometimes 
this is very difficult. Since the Mirage 2000C 
lacked a data link, the pilots flying two- or four-
ship missions had to communicate extensively 
via radio to know the heading, the speed, the 
altitude, the position, the assigned target, and 
so on. Recent fighters do not have this issue, as 
they have a Link 16 communication system by 
which they have a situational awareness of the 
surroundings, presented on their display, and 
integrated with the aircraft’s sensors. Without 
this feature, a pilot needs to “construct” the 
scenario in his mind, using the information 
received via radio, increasing his workload.

The next step
After the withdrawal of the Mirage 2000C, the 
EC 2/5 has been put in a dormant status waiting 
for the decision on which will be the next Rafale 
unit to be formed at BA 115 Orange. Currently, 
the other candidate is the EC 1/5 «Vendée». 
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Mirage 2000Cs received special tail markings to commemorate 
the type's 38 years of service with the Armée de l'Air. No 83   |   March – April 2023376 377



SO OTHERS MAY LIVE
REPORT BY DAVIDE DAVERIO

During a hoist training, the hoist operator lowers a 
stretcher to the rescue swimmer on the ground.

Five and a half million square kilometers, which is 
more than 2.1 million square miles. Compared to 

the area of the European continent, it is more than 
half of it. This is the size of the area of responsibility 
(AOR) of the Search And Rescue (SAR) service that 
Portugal has to cover from its coastline toward 
the middle of the Atlantic Ocean. It is very hard to 
imagine without having a look at an atlas: it is like 
covering an area that extends from Portugal to the 
East of Europe, reaching Poland and Norway. As if the 
size weren’t enough, this AOR includes all the major 
communication routes between Europe and America: 
the majority of aerial and maritime routes between 
these continents pass inside this area. And last but 
not least, there is also a high number of ships coming 
from the Indian Ocean that circumnavigate Africa to 

approach Europe through this AOR.

This translates into a huge responsibility for Portugal, 
as well as for its Air Force which has to maintain a 
24h alert service and must be ready to intervene in 
case of a distress call coming from any place inside 
this area. The SAR alert is assigned to different units 
of the Força Aérea Portuguesa (FAP, Portuguese Air 
Force), which rely on both fixed and rotary-wing 
aircraft. Esquadra (Squadron) 751 Pumas is the unit 
that operates the Leonardo (former AgustaWestland) 
EH-101 Merlin helicopter over this area. Their motto 
is «para que outros» (so others may live).

Puma’s home base is Montijo, a town located on 
the southern shore of the river Tago, not far from 
Lisbon. Here lies the Base Aerea N° 6 (BA6, Air 

Base 6), a wide airfield that is shared with Esquadra 
501 (operating the Lockheed C-130H Hercules) and 
Esquadra 502 (equipped with the Airbus C-295). The 
history of the Esc. 751 dates back to 1978 when it 
was created with the primary role of Search And 
Rescue, equipped with the SA-330 Puma, a French-

built helicopter delivered between the late 60s and 
early 70s, whose primary role was tactical troops 
transport. The version assigned to the 751 Sq. was 
modified in 1978, after the helicopter returned from 
deployments in Angola and Mozambique, where 
it took part in two different wars. In that year, the 

PORTUGUESE AIR FORCE
ESQUADRON 751
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helicopter was declared operational for its new role, 
serving for almost 30 years with the Unit.

It was 2006 when the 751 Sq. transformed its 
flight line: the Puma has been replaced by the 
newly delivered AgustaWestland EH-101. The new 
helicopter was delivered to the FAP one year before, 
but it took almost one year to get it operational: 
first, SA-330 pilots needed to be converted to a 
totally different machine; second, the procedures 
used until those days needed to be adapted for the 
Merlin. Colonel Diniz, current BA6 Commander, has 
good memories of those times: "I was one of the first 
pilots to attend the transition course to the Merlin in 
England. After the type rating, I went to Vergiate 
(Italy) to fly the first Merlins to Portugal. Here, during 
the transition process from the Puma to the Merlin 
(which lasted about one year from the beginning of 
2005 until February 2006), I was part of the team 
responsible for the definition of the new procedures 
to be used for the SAR missions. Moreover, as an 
instructor, I had to train the pilots to fly the new 
helicopter and help with the training of the rescue 
crews. After the transition was ended, we started the 
operational activities of the 751 Squadron with the 
Merlin: Montijo in February, Porto Santo (Madeira 
archipelago) one month later, and Lajes (Azores 
islands) in November". This last event also marked 
the final flight of the SA-330 within the Portuguese 
Air Force. During his stay in Montijo, Col. Diniz 
became Commander of the Squadron. During his 
career, Col. Diniz flew more than 4,300 hours mainly 
on the Puma and the Merlin. He has highlighted how 
the change to the new helicopter helped the Air Force 
to deliver a better service to the SAR service: "Of 
course, the Puma was of a previous generation [...] 
In the late 80s - early 90s, the Turbomeca Turmo 
IV engine was replaced with a new powerful model, 
the Makila 1A1, delivering an increased operative 
range to the helicopter, but reducing the reliability, as 
the old transmission did not sustain the new engine 
that resulted to be overrated for it. Apart from this, 
the Puma had basic navigation, a small weather 
radar (also used for navigation), external fuel tanks 
to slightly increase the range, and an analog cockpit. 
When the Merlin arrived in Montijo, it was the first 
time FAP-owned helicopters with a glass cockpit, an 
enhanced navigation system, sensors of any kind, 
and NVGs. Thanks to the autopilot, we became able to 
perform a full spectrum of missions at sea during the 
night. Due to its size, we doubled both the payload 
(from 18 people to 35) and the mission range (from 
200 nm to almost 400 nm)".

Probably the best improvement with respect to the 
old Puma is the autopilot. Portuguese Merlins are 

equipped with an Automatic Flight Control System 
(AFCS), that can maintain the speed and altitude 
as well as autonomously move the helicopter down 
to a hovering point set by pilots. It allows them to 
hover at sea without any visual reference, like zero 
visibility or at night. When the helicopter is hovering, 
the autopilot sends a notice (a cross) onto the screen 
to inform pilots that it is at zero speed over the point 
that they have previously defined. It can be easily 
set or changed, depending on what is needed at 
that moment. Pilots can control it, and check that 
it is performing well and in the right way. They can 
intervene, and take control in case anything goes 
wrong. "The autopilot is very good and reliable, so we 
don’t need to do that," said Cpt. Curto, an experienced 
pilot of the Squadron. "The only maneuver that it is 
not able to perform is the rescue from a boat because 
the pilot must have a visual reference of the boat, in 
order to have the control all the time". Every pilot of 
the 751 Sq. thinks that the Merlin is a nice helicopter 
to fly. The AFCS delivers a different feeling to the 
pilot and helps him to focus on the mission and to 
leave apart any other aspect. Cpt. Gouveia, another 
expert pilot, said that "most of the time you don't 
have to take care about the wind or the weight you 
are bringing […] We have explored all the capabilities 
that the autopilot has to offer to conduct our missions 
safely".

Another aspect that has been improved with the 
arrival of the EH-101 is the mission range. Thanks 
to the standard fuel load, the helicopter can fly up 
to almost 300 nm (555 km), while with an extra fuel 
tank that can be loaded inside the cargo bay, the 
range increases to almost 400 nm (740 km). This can 
be translated into an eight hours long mission. Cpt. 
Gouveia stated that this range "is enough to cover 
our area of responsibility […] During the flight we 
shut down one of the three engines of the Merlin and 
we fly low over the waves, in this way we extend the 
operational range: we push the Merlin to the limit. 
The longest mission we have flown was around 363 
nautical miles from the land: we took off from Lajes, 
then we refueled in Flores (that is the westernmost 
island of the archipelago, at a distance of about 200 
nm) and from there we flew 360 nm. I can say that 
we were closer to the American coast than to the 
Portuguese mainland. This can render an idea of how 
far we can go and how wide the area is we have to 
cover for the SAR alert service".

A NVG compatible glass cockpit with six large 
multifunctional Integrated Display Unit IDU-660s 
and two Integrated Standby Instrument Systems, 
a Star SAFIRE II Forward Looking Infra-Red (FLIR) 
camera, a 360 degrees belly-mounted scan radar, a 

Top: Merlin sitting on the ramp with engines running, while the 
pilots perform last checks for take off  (bottom).380 381No 83   |   March – April 2023



60,000 lumens Spectrolab SX-16 NightSun IFCO (In 
Flight Change Over) searchlight, three Rolls Royce/
Turbomeca RTM322 engines delivering more than 
2100cv (1567kW) each, a five-bladed main rotor, a 
hydraulic rear ramp, a 272 kg (600 lbs) lateral hoist, 
a cargo hook under the fuselage and a navigation 
system that includes a VOR/ILS and TACAN systems 
and a GPS/inertial platform, conclude the improved 
characteristics of the new helicopter.

Today the Merlin has passed its supposed half 
life of 30 years. Compared to the latest versions 
delivered to other European customers, there are 
some improvements that can be useful to the FAP. 
By today, FAP has not defined the requirements 
for a mid-life upgrade, nor a kickoff date. "A lot of 
people in the Air Force think about a midlife upgrade 
for the helicopter," said Col. Diniz. There are some 
specific upgrades in progress on the helicopter 
(like a SATCOM radio to cover long-range mission 
communications), but they are not part of a mid-life 
upgrade. Probably it will include an upgrade of the 
computers, the outdated maintenance management 
system (the current system uses PCMCIA cards for 

the upload/download of mission data, the newer 
version has memory sticks instead), the ground 
station software (that is not compatible with the 
latest Windows versions), and some other outdated 
things. While people are working to define what it 
would be better to update on the helicopter, they 
also must deal with the Air Force chain of command 
to demonstrate that these changes are really 
needed. This process takes a lot of time and a lot 
of effort from everybody, in order to be able to 
accommodate a valid upgrade. A valid example of 
the leap forward between then and now is the Block 
600 family delivered to the Italian and Norwegian 
air forces, the first focused on Special Forces 
operations and Combat SAR, the second on the SAR 
role. "They are both up-to-date versions containing 
all the stuff necessary for today’s and tomorrow’s 
missions […] I think that a combination of both will 
be great!" concluded Cpt. Gouveia. The aim will be 
to have a helicopter that will last more than the 30 
years initially foreseen, as many people that have 
flown the helicopter believe that the Merlin is a very 
solid platform that can last for a long time. And this 
upgrade could also solve another problem that is 
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affecting the fleet of the 751 Squadron: serviceability. 
The requirement for the FAP is to have at least seven 
to eight helicopters operational at the same time out 
of the 12 ordered, as they are needed to cover the 
SAR service on the mainland and the islands, crew 
training, and any international mission that Portugal 
is called to adhere to. But nowadays, the airframes 
available at the same time are no more than five to 
six. "The number of helicopters we currently have 
is not sufficient to deploy some of them abroad for 
international missions, as we need them in Portugal 
to cover the Search And Rescue service," Col. Diniz 
pointed out. This is due to a problem in getting spare 
parts in a small amount of time. As the Merlin fleet 
around the world is not so considerable, spare parts 
are not always available, and some of them suffer 
from obsolescence, so it is becoming really difficult to 
find them. This may affect the training because real 
missions must be always performed and available 

helicopters must be kept on 24h service. Moreover, 
since Merlins can be flown over the ocean at a 
considerable distance, they need to be reliable. "We 
have to trust the helicopter when we take off: it has 
three engines, three hydraulic systems, redundant 
avionics, but this is not enough because maintenance 
is the key to this trust," said Cpt. Curto.

The mission
As previously said, the area that the Portuguese Air 
Force has to cover for the SAR service is really huge. 
This explains why the FAP has established three 
different bases to base their rescue helicopters: 
Montijo, Porto Santo, and Lajes. These bases are 
coordinated by two Aeronautical Rescue Coordination 
Centers (ARCC) that manage the distress calls and 
activate the rescues: ARCC Lisbon covers continental 
Portugal and the AOR of Madeira archipelago, ARCC 

Lajes covers the Azores and the rest of the Atlantic 
Ocean area. Both centers coordinate and activate the 
aircraft that better fit the type of rescue needed for the 
mission. They are connected with the Maritime Rescue 
Coordination Center managed by the Portuguese 
Navy and with the other centers of neighboring 
countries like Spain or Morocco. Depending on the 
type of rescue needed, the distance, and the weather 
conditions, the coordination center alerts the rescue 
service that better fits the emergency. So, if the call 
comes from a position that exceeds the helicopter 
range or if it comes from an undefined location, the 
ARCC activates the C-295 or the P-3CUP+ Orion and 
the aircraft takes off to reach the zone to search for 
the boat and eventually drop a rescue kit containing 
medicines, medications, a lifeboat, or other safety 
kits. This explains why the FAP operates both rotary 
and fixed-wing aircraft to perform the SAR service.

The primary mission of the 751 Squadron is 

the Search And Rescue service over the ocean. 
Sometimes its helicopters are called to perform SAR 
over the mainland, although this is the responsibility 
of another agency. The Merlin’s sensors are specific 
for that kind of mission. This explains why the 
autopilot works better over the sea than over other 
kinds of surfaces. "Flying over land or mountains is 
totally different from flying over the water: over the 
water, you don't have any reference point, you have 
to rely on instrumentation", observed Cpt. Curto. The 
service on the islands (Madeira archipelago and the 
Azores) is quite different. First of all, almost 70% of 
the sorties flown are medical evacuation (MEDEVAC) 
or transportation missions. FAP has an Airbus C-295 
detached on both Terceira and Porto Santo islands; 
the MEDEVAC is primarily assigned to them and 
the crews of the 502 Squadron. But when there are 
limitations due to weather conditions or during the 
night, the EH-101 replaces the fixed-wing aircraft to 

Its AFCS (Automatic Flight Control System) keeps the Merlin 
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fulfill the mission. When these cases occur, pilots of the 
751 usually fly using the helicopter’s sensors and their 
experience, their knowledge of the islands: sometimes 
they set the autopilot to 60 knots and fly low level (no 
more than 100-200 feet ceiling) with maximum visibility 
of 300 meters. They set up the autopilot to follow a route 
over water and to reach a reference point from which they 
can access the land, a reference point that they know 
very well. If the land is not visible from that point, they 
try a different approach. This kind of navigation is derived 
from the SA-330 era, as it didn’t have the avionics that 
the Merlin is equipped with, and pilots had to rely on their 
experience and visual reference points. All this experience 
can be translated into a very high successful mission rate, 
and in return, the crew has total appreciation from the 
inhabitants of the islands.

Besides MEDEVAC, the Pumas also perform national 
emergency support to the islands, in case of floods or 
other natural disasters. An example was what they have 
done during the second half of November 2021, when 
there has been a landslide that isolated some people on 
the island of Saõ Jorge. The SRPCBA (Serviço Regional de 
Proteção Civil e Bombeiros dos Açores, Azores Regional 
Civil Protection and Fire Service) has requested the Air 
Force the support of the EH-101 to transport a medical 
team to assist the inhabitants in case of emergency, as 
the roads and the electricity were interrupted. Moreover, 
they transported a team to help with the recovery of 
these facilities.

What is really challenging in the Azores are high winds and 
high waves. These two elements make the mission harder 
than on the mainland. The wind can reach up to 60-70 
knots (110-130 km/h). This affects both performance and 
range, so when the pilots are planning a rescue mission 
they need to be very careful and consider all the variables. 
"It is easy to understand how careful we need to be when 
planning and flying these missions," said Cpt. Gouveia. 
The other aspect that makes the missions harder is waves. 
Sometimes they are about 10-12 meters high. "You can 
imagine how hard it is to hover the helicopter over a ship 
with these waves," continued Cpt. Gouveia.

The problem with the waves is about the ingress/egress of 
the rescue swimmer into/from the boat. Hoist operations 
and vessel movements must be synchronized: the right 
moment to lower the rescue swimmer is when the ship 
is going down the waves, while when the boat is coming 
up he must be recovered. Performing these maneuvers 
in the wrong way can be dangerous for the rescuer and 
the rescued person: they can impact on the boat and get 
injured, or the cable can break due to the shock, with bad 
consequences.

So, training is everything for the people of 751 Squadron. 
They perform training flights during which the whole crew 
is called to operate: sometimes they ask ships passing 
nearby the authorization to be used as a platform to 

simulate a rescue. The helicopter is positioned over or 
near the ship, the rescue swimmer is lowered by the hoist 
operator with the equipment needed for that mission, 
and then recovered. At other times they used to train on 
the coast performing a different type of rescue. Yearly 
the Pumas take part in the ASAREX (Advanced Search And 
Rescue EXercise), where all the Portuguese units involved 
in the SAR service participate, together with other foreign 
units that are part of the alert service in the Atlantic. 
Last year, Lajes hosted an HC-130J of the New York Air 
National Guard 102nd Rescue Squadron/106th Rescue 
Wing, another Hercules belonging to the US Coast Guard 
from the North Carolina-based Elizabeth City Squadron, 
and a CC-130H from the 413 Squadron of the Canadian Air 
Force. There was also a para jumper (PJ) team from the 
U.S. Air Force deployed for the exercise. During a previous 
edition of the ASAREX, a storm hit a couple of sailboats 
and they started sinking. The 751 Squadron was called to 
rescue them with the support of the Canadians and the 
U.S. Hercules deployed to the Azores for the exercise. 
This is a classic example of international cooperation 
between the air forces.

Another example is a mission that took place in 2017, due 
to an explosion on a ship that left three people injured 
and one dead. After the distress call, seven PJs from the 
103rd Rescue Squadron boarded an HC-130J SAR aircraft 
that took off from the U.S. East Coast and, after a six 
hours flight, the team was air-dropped with a rescue boat 
in the proximity of the ship. They delivered first aid to the 
two injured people (another wounded man died before 
the arrival of the PJs) and, as soon as the ship was inside 
the range of the Merlin, the helicopter reached the ship 
and picked up the injured sailors and three of the seven 
PJs.

But ASAREX is not the only opportunity for international 
training. Sometimes crews from the 751 have the chance 
to visit SAR centers in Italy, Spain, Denmark, and England, 
and also to join two SAR meetings, in Germany and The 
Netherlands. This is a good way to exchange experience 
and knowledge about their work. There is also an initiative 
called "5 + 5", which brings together five countries faced 
on the northern shore of the Mediterranean Sea (Portugal, 
Spain, France, Italy, and Malta) and five on the southern 
coasts (Morocco, Algeria, Libya, Tunisia, and Mauritania) 
to let them cooperate in many fields. There were a couple 
of times when the FAP personnel met their counterparts 
to exchange knowledge and procedures, and to look at 
the procedures used by other countries (especially those 
that are currently utilizing the Merlin in the SAR role).

Moreover, Leonardo holds a meeting twice a year with those 
countries that field the EH-101: a Users Group Meeting 
and a Safety Meeting. The Users Group Meeting is planned 
to let the Merlin users discuss operations, problems, 
and eventually solutions. The Safety Meeting is related 
to safety during operations and to flight safety aspects. 
During these meetings, Merlin crews have the opportunity 
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to share problems and propose solutions, to 
have common solutions and procedures, and 
to share any kind of information with each 
other. Sometimes, they deliver changes to 
publications and procedures, discuss how to 
deal with malfunctions, and how to perform 
some specific actions.

In the last couple of years, the Squadron 
crews have started training again for Combat 
SAR (CSAR) missions. During the SA-330 

era, the FAP had always trained for CSAR 
missions. With the advent of the Merlin, it 
suffered a problem with serviceability and 
had to choose between focusing on SAR 
service or allocating some training to the 
CSAR. Obviously, the choice went to the SAR 
and to missions in support of the population. 
But today, it is going again to be integrated 
as part of the standard training, to perform 
both SAR and tactical missions, since it needs 
a lot of training, a lot of classes about this 

argument, and a lot of practice, including 
participation in events like the European 
Defense Agency, supported HOT BLADE 
or the national-led REAL THAW exercises, 
in order to be able to deploy in support to 
overseas international missions in case 
Portugal is called to take part to them. "We 
had the chance to attend a tactical instructor 
course [HTIC, Helicopter Tactics Instructor 
Course, supported by EDA] in Hungary," said 
Maj. Lakhani, 751 Squadron Commander, 
"where we have understood how to teach 
this argument to our people here, so the 
Squadron can improve its knowledge on the 
matter and we can reach the operational 
status that is needed to perform these 
missions overseas".

People behind the helicopter
In any way, what makes this possible are the 
people behind (read "inside") the helicopter. 
From the pilot and copilot, through the hoist/
system operator, the rescue swimmer, and 
the nurse, each one contributes to saving 
lives, giving part of his own daily life. Talking 
with these men and women, the feeling is 
that they are there because of a vocation. 
They act like their work is a standard job, 
like going to the office or selling goods in 
a shop. But thinking of what they do and 
looking at the lives they save, it is easy to 
understand that they are like heroes.
At the time of the visit, the Squadron 
counted on twelve crews: almost thirty 
pilots/copilots, sixteen rescuer-swimmers, 
twelve hoist/system operators (that are also 
mechanics both in flight and on the ground), 
and 10 nurses (currently they cover only the 
service out of Montijo and Porto Santo, but 
it will be extended to Lajes during 2022 and 
the number of nurses will be increased to 
14). They must cover three bases on 24h 
duty, so the shift can be really strenuous. 
When they are detached to the islands, for 
15 days, they perform 14/12 hours duty/rest 
cycles. If they are called during the duty, 
they can rest after the end of the sortie; 
if during the rest the Coordination Center 
receives a distress call, they must intervene.
"It is not an easy job, because a SAR 
helicopter is on duty 24/7," said Sgt. 
Ferreira, an experienced hoist/system 
operator. "In my case, this year I've been 
away from home for 3 months, due to the 
shift to Azores and Porto Santo islands". 
When they are on duty, it is very hard to 

Top let: The hoist operator is waiting for the rescue swimmer to attach himself 
and a stretcher to the hoist cable. 
Above: A rescue swimmers jumps from the hovering Merlin
Right: The rescue swimmer with a stretcher is hoisted  up to the Merlin.
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find them sitting on a sofa, waiting for the call. 
There is a lot to do during service hours: training, 
first of all, then helicopter maintenance, tools 
checking, something else to be done in the office 
due to bureaucracy, and sometimes group visits 
of schools and associations. Fitness is another 
time-consuming activity that everyone performs. 
As highlighted by Sgt. Santos, a qualified rescue-
swimmer and instructor, "I remind every candidate 
that is attending the rescue-swimmer course, that 
they need to be always at the top of their fitness 
and mental levels, because they don't know what 
they are going to face during the next mission, 
and they must have their mind cleared from any 
problem and focused on the rescue". Becoming a 
rescue swimmer is voluntary. The course is open 
to sergeants. They access it if they pass a series 
of tests: swimming for 400 or 100 meters within a 
specific time, swimming for 25 meters underwater, 
running a distance within a defined time, or doing 
some other physical tests. Only the best can access 
the course. After they have passed the tests, they 
need to reach a qualification to fly the helicopter. 
In the meantime, the candidates perform some 
physical training, like swimming, running, work out 
at the gym, and have lectures about techniques, 
protocols, learning all the risks of being a rescuer, 
how they have to work in any condition, and how 

they must react to any event that could occur. 
During this period the instructors monitor each 
candidate in order to understand if the role of 
rescue swimmer fits each one of them because it 
is not only a question of physical preparation and 
techniques but it is mainly a question of mental 
health. Candidates must deal with the stress of 
doing this job, the weight of the situations they 
are going to face, and the shifting that sometimes 
could be really hard. After that, the instructors 
estimate the willingness of each candidate to help 
people. If everything is fine, candidates are enabled 
to perform as rescue swimmers. "I think that we 
have a big impact on other people's lives. I would 
like to believe that when I leave the Air Force, and 
I will look back at the past, I will find that I have 
done something good, I helped people, I played 
my part well," is the thought of Sgt. Ferreira.
The story behind a pilot starts when a copilot 
reaches the squadron. He must fly at least 700 
hours before having the possibility to become a 
flight captain, but he must grow in experience. 
When he reaches the milestone of 500 flight hours, 
he starts a kind of middle qualification and it is 
given him the possibility to fly on the right seat of 
the helicopter, where he can control the winching 
from a vessel (for safety reasons, it is possible 
to control it only from the right seat, as the pilot 
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The Merlin breaks away for a beautiful shot with the city of  Lisbon in the background.

can see what is going on and intervene immediately 
in case of danger). At this point, the lieutenant 
starts piloting the helicopter from the right side seat 
and each flight captain that flies with him starts an 
assessment to verify his grade of competence and 
the achieved safety standards. Because, first of 
all, when the helicopter takes off, safety is the first 
matter to be considered. And, of course, the grade 
of responsibility is considered a lot, as the pilot must 
keep in mind that he is not flying alone, that all the 
people he is transporting have a family, and that the 
mission he is going to fly is executed to save a life 
somewhere, over the land but mostly over the ocean. 
That a mission may last up to seven hours, that during 
this time things can change without any notice, and 
he must know how to react to these changes without 

threatening anyone.
Becoming a flight captain is a long journey. It needs 
a lot of experience that most probably is not obtained 
during the training because it is really difficult to 
simulate all the conditions a pilot will face during a 
real SAR mission. "The training does not simulate the 
tension of a mission when you have to make decisions 
in a matter of seconds", Cpt. Curto pointed out. All 
the experience is obtained on the field, and this could 
happen in a few to many years, depending on the 

number and the kind of sorties that are performed.
"There is a huge responsibility to be the squadron 
commander of the 751", concluded Maj. Lakhani. 
"This is a complicated squadron because it is formed 
by a lot of people with different jobs and they need 
special attention [...] It is not easy, because the 
problems that we were facing in the past are not 
the problems we are challenging today, they have 
changed in the years, but this is part of the job, and 
it is very rewarding when I can be of any help to the 

men that are working with me, so we can comply 
with our task 'so others may live'".
Outside the 751 Sq. headquarters, a board indicates 
"4562 vidas salvas" (4562 saved lives). And counting!
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GUARDIAGUARDIA  DIDI  FINANZAFINANZA
ARTICLE BY SALVATORE ROCCELLA AND ALESSANDRO GANEO

Agusta-Westland 169 assigned to the Air Section of the Guardia di Finanza.

History

The Guardia di Finanza has always had a strong 
vocation for collaborative activities regarding relief 
to populations hit by particularly serious events and 
to people in danger of life, even in the unusual and 
inaccessible mountain environment.

Rescue activities in the mountains cannot ignore 
the use of air vehicles, such as helicopters, which 
the Corps was promptly equipped with. Specifically, 
during the 1950s, Trentino Alto Adige was the scene 
of the first experiments carried out by the 'yellow 
flames' for the use of helicopters in the mountains, 
hand in hand with the experiments in the maritime 
field, carried out at the Non-commissioned Officers  

School of Lido di Ostia.

On 27 June 1967, the Air Section of the Guardia 
di Finanza was officially established at the Bolzano 
airport, whose initial equipment was made up of 
Agusta Bell AB 47-G helicopters.

Surely, among the reasons that led the General 
Command to open an Air Section in South Tyrol, there 
was that of having an air vehicle, rapid in interventions 
and that could guarantee greater operational capacity 
to be able to support the ground patrols of the various 
territorial departments of the Trentino Alto Adige 
region. In this regard, it is important to mention the  

 
presence of the Brenner Pass as the nerve center of 
entry into Italy from Northern Europe.

After several years of intense use, mainly in the 
mountains, the AB 47-G3 was replaced with the 
brand-new Breda Nardi NH 500M. Later, on 14 May 
2003, the first twin-engine AB 412HP "mountain" 
version was assigned to the Air Section of Bolzano. 
It is characterized by a raised skid, suitable for 
operations in the snow, and by the presence of the 
winch, and a considerable compartment load, suitable 
for the transport of personnel or stretchers. Thanks 
to this means, which certainly led to a necessary 
different technical-operational approach for the  

 
Financiers under the Air Section, the relationship 
with the Alpine Rescue component of the Guardia di 
Finanza (S.A.G.F.) has been growing ever more. This 
is also thanks to the territorial proximity and synergy 
with the Alpine School of the Guardia di Finanza 
of Predazzo (TN); Training and refresher training 
institute for Military Helicopter Rescue Technicians 
and Alpine Rescue Corps.

Subsequently, on 19 February 2020, at the end of 
the completion of the training, qualification, and 
operational capacity, ado also familiarization activities 
on the new AW169 line, the "Volpe 504" was delivered 
to the Bolzano Air Section.
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The AW169 is fitted with a high-
performance Goodrich rescue winch.

Thanks to the history of the Flight Department, it is easy to 
deduce the reason for a strong attitude to Alpine Rescue. This 
has remained unchanged over time and finds its foundation 
in the synergy and the very strong collaboration, with the 
aforementioned S.A.G.F. component, and with the many 
institutional actors involved in this area.

Peculiarities

The Bolzano Air Section is unique, both, from an organizational 
and operational point of view. From an organizational point of 
view, it is employed by the Provincial Command of Bolzano, 
rather than being subordinated to a R.O.A.N. (Aeronavale 
Operational Department), as is the case for the other Airline 
Sections of the Corps located throughout the national territory. 
From an operational point of view, together with that of Varese, 
it can be defined as a "mountain" Air Section, with all that 
derives from the use of commitment in rescue activities in the 
mountain environment as well as in the training of the specialized 
component S.A.G.F., with the aforementioned aid to the historic 
Alpine School of Predazzo. The latter is the owner of the training 
of the military employed in this specific sector.

Main activities

Taking into account the predominant activities connected, 
operationally, or in training to mountain rescue, the duties of 
the Section correspond to the institutional ones assigned to all 
the flight departments of the Guardia di Finanza, which are: 
economic-financial police, environmental police, smuggling 
suppression activities, illicit trafficking, archaeological police, 
and public security activities.

This is further enriched by the multiple collaborations that 
the Department boasts. They are based on specific national 
Protocols, also referred to in the local area, aimed at improving 
the interaction and exchange of knowledge, both, in the 
operational and training fields, with other institutional actors 
such as the Corpo Nazionale Soccorso Alpino e Speleologico 
(C.N.S.A.S.), the Fire Brigade, the Associazione Nazionale 
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Pubbliche Assistenze (A.N.P.AS.), the 112, and the 
Centro Alpino Italiano (C.A.I.).

The Helicopters

The helicopters currently used by the Department 
are the Agusta Bell 412 (AB412) and the Agusta-
Westland (AW169).

The AB412 is the Bell 412 version built under license 
by Agusta-Westland, starting in 1981. It has a four-
blade main rotor (hence the "4" in the name) and a 
two-blade tail rotor. It is equipped with a P&W PT6T-6 
Twin Pack turbo-engine group that delivers a nominal 
power of 1,875 SHp. Its maximum weight reaches 
5,308 kg, and the tank has a capacity of 2,220 lb 
(about 1,000 kg), with an endurance of about 2.5 
hours. Its maximum speed reaches 140 kts, while 
its ceiling height reaches 20,000 ft (6,000 m). It 
has a length of approximately 17m and a main rotor 
diameter of approximately 14m.

The AW169 (military designation UH169 - Utility 
Helicopter) represents, on the other hand, the 
latest arrival at the Bolzano Air Section, the first 
Operational Department of the Corps assigned to 
this type. Manufactured by the aeronautical company 

Leonardo S.p.a., it is a medium-light helicopter of the 
latest generation, with two Pratt & Whitney Canada 
PW210A turbines of 850 hp each. It can be operated 
in APU (Auxiliary Power Unit) mode, which allows 
starting engine number one (powering all the systems 
connected to the Accessory Gear Box), without, 
however, engaging the rotor. This significantly reduces 
fuel consumption and increases the safety profiles 
connected, for example, to the boarding phases of 
personnel. Equipped with a five-blade main rotor 
and a three-blade tail rotor, it has a tank capacity of 
888 kilograms, with an endurance of over 2.5 hours. 
Its maximum weight reaches 4,600 kg in the basic 
configuration, extendable to 4,800 kg in the optional 
configuration. It reaches a maximum speed of 157 kts 
and a ceiling height of 15,000 ft (4,500 m). Its length 
is about 14 meters with a rotor diameter of about 12 
meters. Its versatility and flexibility of use make it 
very useful for search and rescue (SAR) activities in 
the mountains, also thanks to the latest generation 
equipment such as the "IMSI-IMEI Catcher" system, 
for monitoring and geolocation of cell phones. In 
addition, it is fitted with a high-performance Goodrich 
rescue winch, which allows it to operate even with 
the helicopter in translation, with obvious returns in 
terms of time and safety of operations.

Main events

Among the uses that have characterized the work of 
the Bolzano Air Section over time, there are numerous 
missions dedicated to SAR, also through the use of 
the "IMSI-IMEI Catcher" system. Among those, there 
was for example a search of a missing person in the 
mountains in October 2021. A man was geolocated 
by the interception of his mobile device. He was 
found, unfortunately, dead by the search teams on 
the ground which were instructed about the location 
point by the crew.

Furthermore, the know-how and experience gained in 
mountain scenarios allow the Air Section of Bolzano 
to be used in different areas such as safety and health 
services set up in numerous sports competitions, 
media coverage, emergency medical support, and 
protection of security and public order. 

The particular "mountain" attitudes have also allowed 
the crews and aircraft of the Section to intervene 
even in the event of serious natural disasters such as 
in the case of the Amatrice earthquake (RI) in 2016, 
and the Rigopiano avalanche (PE) in 2017, through 
prompt intervention in support of the Civil Protection 
and of the populations affected by disasters.

Future perspectives

Among other things, the AW169 is equipped with 
systems for instrumental and visual flight, compatible 
with NVGs (night vision goggles). This enables the Air 
Section of Bolzano, like the Flight Departments of the 
Corps that operate in the maritime environment, to 
also see in mountainous environments at night. To 
this end, appropriate training courses are planned to 
qualify the crews accordingly. With the use of NVGs 
and the instrument flight rating, operational readiness 
is ensured around the clock.
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AEROSPACE VALLEY AIR SHOW 
TEXT BY BRAM MARIJNISSEN AND PETER DE VOS OF LOWPASS AVIATION | PHOTOS: BRAM MARIJNISSEN UNLESS STATED

The first Aerospace Valley Air Show was dedicated 
to showcasing the best of STEM (Science, 

Technology, Engineering, and Math) and aviation, 
organized by the 412 Test Wing, Edwards AFB. The 
last air show at Edwards AFB was 13 years ago. This 
was also to celebrate the 75th anniversary of both, 
the formation of the U.S. Air Force and the breaking 
of the sound barrier in the skies above Edwards AFB.
Edwards AFB is located in California's Antelope Valley, 
called Aerospace Valley, which is also home to Air 
Force Test Plant 42 and the Mohave Air and Space 
Port, three aviation installations with a rich history in 

aviation. Many first flights took place from Edwards 
AFB, and plenty of weapons and aircraft have been 
extensively tested there. The military base began as a 
bombing range in 1933 and became a major bomber 
training base in World War II. The Air Force Flight 
Test Center originated during the darkest days of the 

war and has since achieved more major milestones in 
flight than anywhere else in the world.
Aircraft ranging from the Bell XP-59 Airacomet to 
the Bell X-1, the NASA Space Shuttle, and the B-2 
bomber were all first tested at Edwards AFB. This 
proud history continues with flight test programs like 

the F-35 Lightning II fifth generation fighter, airborne 
laser weapons, and unmanned aerial vehicle (UAV) 
programs. With upcoming projects like the new USAF 
B-21 bomber, Edwards AFB will continue to play a 
very important role in the future.
 
75th Anniversary of Breaking the Sound Barrier

The event started on Friday and was for invited guests 
only. It marked the 75th anniversary of breaking the 
sound barrier on 14 October 1947. Bell's team, with 
test pilot Chuck Yeager in the cockpit of the Bell X-1, 
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The 412th Test Wing, in conjunction with NASA Armstrong Flight Research Center, 
conducted a flyover over the greater Antelope Valley in California ahead of the 
2022 Aerospace valley air show. Photo by U.S. Air Force, 412th Test Wing

made history as the sound barrier was broken for the 
first time. As part of the celebration, the supersonic 
corridor above Edwards AFB was renamed the 'Bell 
X-1 Super Sonic Corridor'.
Because of the 75th anniversary, several supersonic 
booms were performed by fighter jets of the NASA 
Armstrong Flight Research Center and the 412 Test 
Wing during the air show days. A special STEM 
(Science, Technology, Engineering, and Math) 
exhibition was set up on Friday to inspire the young 
next generation. It consisted of more than 60 hands-
on displays, flight simulators, aircraft, and several 
other activities. Educators, pilots, and maintainers 
spoke enthusiastically about their jobs. The exhibition 
was well attended and turned out to be a very 
successful event.

Public Air Show

The public air show on Saturday, 15 October, and 
Sunday, 16 October consisted of a static and flying 

display. Some very unique aircraft could be seen in 
the static display. The most notable was the Darkstar, 
famous for the new movie 'TOP GUN: Maverick'.
Darkstar was specially designed and built for this 
movie by the famous Lockheed Skunk Works at 
their facility at Air Force Test Plant 42 in Palmdale. 
Darkstar was nicely parked in the static display 
alongside another famous known Skunk Works icon, 
an SR-71A Blackbird. The SR-71 is normally kept in 
one of the hangars at Edwards AFB and was placed in 
the static, especially for the air show. Furthermore, 
several aircraft from the NASA Armstrong Flight 
Research Center at Edwards AFB could be seen in the 
static display. These aircraft are rarely seen outside 
Edwards AFB.
There were also several civilian aircraft that took part 
in the static display. The last flying L-1011 Tri-Star 
Stargazer from Northrop Grumman made the short 
flight from Mohave Air and Space Port and took part 
in the static show. Also, an Antonov 2 biplane and 
various WW II era aircraft such as a C-47 Dakota, 
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Top: This aircraft, called Darkstar, was designed for the movie 'TOP GUN: Maverick'. It was built in  cooperation between the 
movie producers and Lockheed Martin and is not capable of flying.
Bottom: Lockheed SR-71A Blackbird. It first flew on 17 August 1965 and served as the Palmdale test aircraft until being 
replaced by SR-71A #61-7972 in 1985. Its last flight on 24 January 1985 and has accumulated 1,993.7 hours of flight time.
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Rockwell B-1B 
Lancer assigned 
to 419th FLTS at 
Edwards AFB.

Boeing B-52H 
Stratofortress 
assigned to 23rd 
BW at Minot AFB.
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a Lockheed L-18 Lodestar, and a former Marine Corps PBJ-1 Mitchel 
Bomber of the Commemorative Air Force could be seen, all of the aircraft 
looking in pristine condition.

Flying display

The flying display started with the parachute jumpers from the USAF 
parachute team 'Wings of Blue', jumping from a C-17 Globemaster III 
from the 412th Test Wing. One of the para jumpers carried a large U.S. 
Flag and landed close to the enthusiastic audience.
After that, it was time for jet noise, as some of the based F-35s, F-22s, 
and F-16s simulated the recovery of a captured airfield. Directly after 
that, the F-35s and F-22s were hooking up with a KC-135R Stratotanker 
and demonstrated air-to-air refueling. To complete the show of force, 
a B-1B Lancer of the 412th Test Wing demonstrated how effective they 
can take out an enemy, which resulted in quite a few explosions and a 
large wall of smoke and fire and ended with a nice victory roll.

NASA was well represented in the flying program and also flew a formation 
consisting of an F-15B Eagle, a C-20A Gulfstream III, and a F/A-18B Hornet, 
the latter still wearing the markings of its former operator, Flight Test squadron 
VX-23. After various fly-bys, the Eagle and Hornet left the formation, after 
which they climbed to a higher altitude only to reappear again not much 
later. This time, flying fast and breaking the sound barrier and creating the 
so-called "sonic boom". Various civilian aircraft also took part in the flying 
displays: A demo was flown by Gregory Colyer in his beautiful T-33 Ace 
Maker, a North American SNJ-5 Texan nicknamed War Dog was flown by John 
Collver, and a P-51D Mustang participated in the flying program. This Mustang 
with the name Man o War looked like it just came out of the factory and flew 
a great display. It is owned by the Palm Springs Air Museum and regularly 
participates in Air Shows in the US. The flying displays ended with the US. Air 
Force Demonstration Team Thunderbirds, entertaining an enthusiastic crowd 
with their aerial performance for almost an hour.

McDonnell Douglas F-15B Research Testbed (left) and McDonnell Douglas  F/A-18B 
(right) of NASA's Neil A. Armstrong Flight Research Center at Edwards AFB.
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Main Image: An KC-135 Stratotanker simulates 
refueling two F-35As. Insets: Lockheed F-35A 
Lightning II assigned to 411 FLTS at Edwards AFB. No 83   |   March – April 2023418 419



Aircraft of NASA's Neil A. Armstrong Flight Research Center:
main image: McDonnell Douglas F-15B,   Gulfstream C-20A, and F/A-18B,
left inset: Gulfstream C-20A,
right inset: Gulfstream C-20A and McDonnell Douglas F-15B.
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Boeing 747SP SOFIA

During the first day of the air show weekend, Armstrong 
Flight Research Center's Boeing 747SP SOFIA made a 
"one and only" visit to an air show. This specially modified 
Boeing 747SP carries a 17-tonne glass reflector telescope, 
flying into the stratosphere to an altitude of 45,000 feet 
to escape 99% of the earth's atmospheric water vapor. It 
concluded its final science flight on 29 September 2022. 
After several flybys for the public, the aircraft landed at 
Edwards AFB. It was towed to the static display where the 
public was given the opportunity to view the aircraft from 
the inside and could talk with the crew.
After the end of the air show, the aircraft departed back 
home. SOFIA took off for one last time from her home  

base NASA Armstrong Flight Research Center. The crew  
performed one last flyover of the base and then left for 
Davis Monthan AFB, Arizona. There, SOFIA will be prepared 
for display in the Pima Air Space Museum.

NASA's Stratospheric Observatory for 
Infrared Astronomy (SOFIA), a Boeing 
747SP aircraft, flies past the ramp.
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KC-46A Pegasus assigned to 412th TW at Edwards AFB    
Lockheed L-1011 TriStar f Northrop Grumman used to launch rockets into space      Boeing C-17A Globemaster III assigned to 418th FLTS at Edwards AFB.
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1

5

1 The Los Angeles County Fire Department maintains a fleet of ten helicopters – five Bell 412s (1 x 412, 2 x 412EP, 2 x 412EH) 
and five Sikorsky S-70A/S-70i Firehawks – for paramedic transport, hoist rescues and wildland firefighting. This Bell 412EP is 
configured for aerial firefighting with a belly-mounted external tank that can hold 360 gallons of water or fire retardant. The 
tank can be filled by a draft hose.

2  Airbus H125 (previously AS350 B3e) of the California Highway Patrol.

3, 4 Sikorsky MH-60S Seahawk assigned to Air Test and Evaluation Squadron 31 (VX-31) “Dust Devils,” based at the Naval Air 
Weapons Station China Lake, California. The Dust Devils provide SAR services not only for the military but also for the police 
and fire department. Its MH-60s are equipped with night vision and high-altitudes capabilities that civilian helicopters usually 
do not have.

5 Bell UH-1H Huey II of Kern County Sheriff's Office Air Support Unit.

3 4

2
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Aircraft of NASA's Neil A. Armstrong Flight Research Center:
top left: Beech T-34C Turbo Mentor,
left inset: Aeromot AMT-200S Super Ximango
above: McDonnell Douglas F-15B Eagle.
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U.S. Navy Lockheed Martin F-35C Lightning II (with wingtips folded) and    
Northrop F/A-18F Super Hornet assigned to VX-9 at NAWS China Lake    

  Assigned to 461st FLTS at Edwards AFB, AF-01 was the first CTOL F-35 and completed it's maiden flight on November 14, 2009.
  The Edwards AFB museum’s F-16XL (S/N 75-0749) was the first of two F-16XLs built. It flew for the first time on 3 July 1982.
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U.S. Air Force Aerobatic Team THUNDERBIRDS With F-16 Fightig Falcon
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Main image and inset above: Members of the WINGS OF BLUE freefall and 
parachute demonstration team from the U.S. Air Force Academy.
Inset left: Canadair T-33AN Silver Star 3 built in 1954.
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The Edwards Air Show was a great 
event, especially considering that after 
13 years, an event was finally held again 
at this interesting location. The STEM 
exhibition can be called a great success 
and for the general public, it was a 
show to never forget. However, for the 
aviation enthusiasts and photographers 
who traveled to Edwards AFB from all 
over the world, it was a bit disappointing 
at some points: As the display line faced 
into the sun the whole day and all the 
aircraft used the runway far away from 
the general public. Also, the flypast of 
the based fleet was missed, which is 

one of the highlights of the Air Show for 
many aviation photographers. On the 
other hand, the air show still had much 
to offer and was well arranged. Many 
unique aircraft could be seen in both, 
the static and flying displays, some of 
which are usually not seen at an air 
show.
The authors would like to thank Mr. 
Chase Kohler, chief of the PAO Media 
team, and the other members of the 
Public Affairs Office off Edwards AFB for 
their time and assistance.
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The Commemorative Air Force's P-51 Mustang "Man-O-War" sits at on the main 
ramp at Edwards AFB. Photo U.S. Air Force by 412th Test Wing438 439No 83   |   March – April 2023
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