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A New Eagle 
Boeing to build new F-15EXs for USAF 

The Department of the Air Force and Boeing recently signed a 
deal worth 1.2 billion dollars for the first lot of eight F-15EX jets 
that will be delivered to Eglin Air Force Base, Florida. The 
aircraft will replace the oldest F-15Cs and F-15Ds in the U.S. Air 
Force fleet. The first two already built F-15EX aircraft will be 
delivered during the second quarter of 2021, while the remaining 
aircraft will be delivered in 2023. The Air Force plans to buy 76 
F-15EX aircraft.

The new F-15EX was developed to meet needs identified by the 
National Defense Strategy review which directed the U.S. armed 
services to adapt to the new threats from China and Russia. The 
most burdensome requirement is the need for the Air Force to 
add 74 new squadrons to the existing 312 squadrons by 2030. The 
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Gen. Ira C. Eaker 

General Ira C. Eaker was one 
of the forefathers of an 
independent Air Force. With 
General (then major) Spaatz, in 
1929 Eaker remained aloft 
aboard The Question Mark, a 
modified Atlantic-Fokker 
C-2A, for nearly a week, to 
demonstrate a newfound 
capability of aerial refueling. 
During WWII, Eaker rose to 
the grade of lieutenant general 
and commanded the Eighth 
Air Force, "The Mighty 
Eighth" force of strategic 
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The first F-15EX being assembled at Boeing facilities. (Photo: Boeing)
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Air Force also seeks to lower the average aircraft age of 28 years 
down to 15 years without losing any capacity. This obviously 
means more new aircraft, but the budget does not allow for all 
latest generation F-35s.  

Gen. Mike Holmes, commander of Air Combat Command, said, 
“The F-15EX is the most affordable and immediate way to refresh 
the capacity and update the capabilities provided by our aging 
F-15C/D fleets. The F-15EX is ready to fight as soon as it comes 
off the line.”

The F-15EX is a two-seat aircraft featuring new outer wing 
hardpoints for increased payload, the AN/APG-82(V)1 Advanced 
Electronically Scanned Array radar, Joint Helmet-Mounted 
Cueing Systems for both the pilot and the Weapon Systems 
Officer, and low-profile Head-Up Display in both cockpits. With 
the new outer wing hardpoints and new weapon racks, the 
F-15EX will be able to carry a significantly higher payload than its 
predecessor, with up 22 air-to-air missiles in air-to-air 
configuration. This huge weapons payload compliments well with 
the F-35’s capabilities as a sensor and networking platform.

SOURCE:
https://theaviationist.com/2020/07/15/boeing-and-u-s-air-force-
sign-deal-for-the-new-f-15ex/ 
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Eaker (continued) 

bombers. Even as a general, 
Eaker preferred to lead from the 
front, personally flying B-17 
precision bombing missions over 
occupied France and Germany. 
Today, the Air Force celebrates 
his legacy by naming the 
service’s top school for 
commanders in his honor -- the 
Ira C. Eaker Center for 
Professional Development at Air 
University, Maxwell AFB, Ala.  
The second highest Civil Air 
Patrol achievement in the cadet 
program is also named after 
General Eaker. 

Two F-15EXs with a heavy air-to-air load. (Photo: Boeing)

https://theaviationist.com/2020/07/15/boeing-and-u-s-air-force-sign-deal-for-the-new-f-15ex/
https://theaviationist.com/2020/07/15/boeing-and-u-s-air-force-sign-deal-for-the-new-f-15ex/
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Gravity Assist Maneuvers 
In orbital mechanics, a gravity assist maneuver or sometimes called a sling-shot maneuver is the use of the 
relative movement (e.g. orbit around the Sun) and gravity of a planet or other astronomical object to alter 
the path and speed of a spacecraft, typically to save propellant and reduce expense. Gravity assistance can 
be used to accelerate a spacecraft, that is, to increase or decrease its speed or redirect its path. The 
"assist" is provided by the motion of the gravitating body as it pulls on the spacecraft.

Studying the Sun from above 
In 1990, NASA and ESA launched a joint mission called Ulysses to get the first ever look at our Sun’s 
poles. For that, it would have to go out of the orbital plane of the solar system, the plane in which planets 
go around the Sun. But Ulysses faced a major problem. No rocket in existence was, or is, capable of 
enough thrust required to place a spacecraft in such a high inclination orbit. The solution lay in the solar 
system’s most massive planet —  Jupiter.

Much like how a close encounter with a planet can change a spacecraft’s velocity, as in the case of the 
Voyager spacecraft, close flybys can also alter the spacecraft’s inclination. In 1992, Ulysses passed closely 
over Jupiter’s north pole and the planet’s intense gravity bent the spacecraft’s trajectory southward. This 
put Ulysses in a solar orbit that would take it past the Sun’s north and south poles at an inclination of 80° 
with respect to the orbital plane of the planets.
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Visual showing the orbital plane of the planets of the solar system in orange. The Ulysses spacecraft 
achieved a first-of-a-kind polar orbit around the Sun. Credit: tes teach
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The Comet Chasing Probe 
ESA’s Rosetta spacecraft, the first to orbit a comet, extensively studied and monitored the two-lobed 
comet named 67P. However, getting to comet 67P in the first place was an ordeal. To rendezvous with the 
comet, Rosetta had to match its velocity. This was achieved using gravity assists around multiple solar 
system objects over 10 years.

One of those gravity assists involved a low-altitude Mars flyby in 2007. It was a risky maneuver as the 
spacecraft passed within 250 km of the Mars surface. During the maneuver, Rosetta would be in Mars’ 
shadow, having to rely on the limited battery supply instead of solar panels. The risk was that the batteries 
weren’t designed for the task. The spacecraft was put in standby mode and communications were turned 
off to save power. Ultimately, the Mars flyby proved successful and the spacecraft flew onward to its 
target.

Slow Down!!! 
NASA’s MESSENGER spacecraft was the first ever to orbit Mercury. It was not without its challenges.

Since Mercury lies fairly close to the Sun, any spacecraft on a direct trajectory to the planet will be 
accelerated by the Sun. MESSENGER would thus reach Mercury with too high a velocity to achieve orbit 
without use of excessive fuel. The spacecraft could not use aerobraking either since Mercury lacks a 
significant atmosphere.

Gravity assists were used by MESSENGER to slow down instead of speed up. The craft performed 
multiple reverse gravity assists – one around Earth, two around Venus and three around Mercury – to 
reduce its speed and ultimately allow orbital capture by Mercury.

SOURCE:
https://jatan.space/daring-gravity-assist-maneuvers/ 
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Rosetta’s 10-year journey through the solar system involved multiple flybys, including one around Mars. Credit: ESA

https://jatan.space/daring-gravity-assist-maneuvers/
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Squadron Activities 
Online Aerospace Lessons 

Through a series of video conference lessons over the past few montsh, cadets learned about the various 
types of spacecraft and aircraft propulsion systems.
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SOURCE:  https://animagraffs.com/inside-a-jet-engine/

https://animagraffs.com/inside-a-jet-engine/
https://animagraffs.com/inside-a-jet-engine/
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