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Aerospace System Highlight 
K-MAX Aerial Truck Helicopter 

The single-engine, single-seat K-MAX is a rugged workhorse used 
globally for critical repetitive lifting, disaster response, and search 
and rescue operations. To date, the fleet has accumulated more 
than 340,000 flight hours since 1994.

The  key  to  the  K-MAX helicopter's  efficiency  is  an  oversized 
intermeshing  rotor  system  with  servo-flap  control.  Operating 
without a tail rotor, all engine power is transferred directly to the 
large  counter-rotating  main  rotors.  What's  more,  the  K-MAX 
maintains  its  power  and  performance  at  high  altitudes  and 
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Igor Sikorsky 

Igor Sikorsky was a pioneer 
in aircraft design who is best 
known for his successful 
development of the helicopter. 

Sikorsky was born in Russia in 
1889 and immigrated to the 
United States in 1919.  He 
founded the Sikorsky Aircraft 
Corporation in 1923, and 
developed the first of Pan 
American Airways' ocean-
conquering flying boats in the 
1930s. 

In 1939, Sikorsky designed and 
flew the Vought-Sikorsky 
VS-300, the first viable 
American helicopter, which 
pioneered the rotor
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temperatures and requires less maintenance than helicopters with 
the traditional tail rotor configuration.

APPLICATIONS

Firefighting:  From the US to Europe to Asia to Australia, the 
K-MAX helicopter is a superb tool in the fight against forest fires 
due to its ability to carry a significant quantity of water to the fire 
in hot and high environments. The K-MAX can often refill the 
water bucket at smaller sources of water that are closer to the 
fire, thereby putting more water on a fire, quicker.

Military and Defense:  With a very successful deployment of 
the  Unmanned  K-MAX to  Afghanistan  with  the  US  Marine 
Corps, this proven system is an asset to any force. Whether it’s 
taking supplies and equipment to forward locations, or bringing 
retrograde loads back to the main base, the Unmanned K-MAX 
can be a life saver by reducing the amount of ground convoys. 
And,  the  addition  of  additional  sensor  technologies  make  it  a 
truly multi-purpose platform.

Logging:  The K-MAX helicopter started its commercial life in 
1994 as a logging helicopter, and it remains a cost effective means 
to transport logs from the forest to the log landing. Its payload, 
and performance at altitude, make it an ideal platform for this 
very demanding operating environment.

SOURCE:   https://www.kaman.com/aerosystems/solutions/air-
vehicles-mro/k-max  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Sikorsky (cont.) 

configuration used by most 
helicopters today. Sikorsky 
modified the design into 
the Sikorsky R-4, which became 
the world's first mass-produced 
helicopter in 1942. 

Sikorsky was recognized with 
countless honors and awards 
during the course of his life, such 
as the National Medal of Science, 
the Wright Brothers Memorial 
Trophy, induction into the 
International Aerospace Hall of 
Fame and the Aviation Hall of 
Fame.  He was said to be a kind 
and spiritual man who was 
interested in philosophy and the 
effect of science on humanity. He 
wrote two books, "The Message 
of the Lord's Prayer" and "The 
Invisible Encounter.” Sikorsky 
officially retired in 1957, but he 
continued to work as a consultant 
until his death in 1972 at the age 
of 83. The Sikorsky Aircraft 
Corporation continues to operate 
in Stratford, as a division of 
United Technologies. It is the 
oldest helicopter manufacturer in 
the world. 
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Current Research in Aerospace 
Shooting lasers at gummy bears to help solve 

the problem of space debris? 

Space debris is an unavoidable side effect of humankind’s endeavors in space. From old communications 
satellites to jettisoned booster rockets, these objects no longer serve any purpose but do pose major 
hazards to other equipment in low Earth orbit (LEO).  And the space junk threat is increasing every year 
as more and more piece of debris enter orbit or more pieces are created due to collisions.  The 
International Space Station (ISS) already has to perform several maneuvers per year to dodge debris 
gradually descending down to Earth. 

Many methods to remove space debris from LEO have been proposed over the past decades. Some 
involve the active collection of bigger debris parts to avoid their fragmentation, some use artificial drag to 
lower the objects orbit and eventually remove them from Earth orbit by atmospheric reentry. Researchers 
at the German Aerospace Center (Deutsches Zentrum für Luft- und Raumfahrt e.V.), abbreviated DLR 
are investigating the use of ground based lasers to deal with the space debris problem. This group of 
German researchers is proposing using a laser to exert thrust forces by laser ablation. The uniqueness of 
the laser-based debris removal (LDR) concept lies in the possibility to operate a ground-based facility and 
the achievement of high removal rates in the range of hundreds of particles per day. Such a system allows 
removal of a high quantity of small debris estimated in the 100 thousands of particles.  
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What is laser ablation and how does it produce thrust? An intense laser pulse super-heats the surface of a 
target, which leads to the vaporization of a very thin surface layer. Due to the expansion of the hot 
material it is accelerated. According to the Newton’s third law, an equal and opposite force is exerted onto 
the target (i.e. thrust).

But how do gummy bears come into the picture?  The research team used a variety of different materials 
and shapes in their testing. They used gummy bears to represent transparent debris materials such as 
silicon, glass, or plastic.  The results from shooting gummy bears was quite different from the other 
materials which all showed the expected laser-ablative thrust behavior.  The laser imparted thrust to the 
gummy bears in the opposite direction from the other materials by generating very tiny bear fragments 
on the side away from the laser.

Sketch of the experimental setup. (a) Top view of the vacuum chamber. (b+c) View from color high-speed 
cameras perspective showing (b) the prepared dropping mechanism and (c) Laser irradiation with 
indicated falling path from green over orange to blue (along the dotted line). The global coordinate system 
is indicated by arrows entitled x,y and z. Abbreviations: VAC: vacuum chamber, DM: dropping 
mechanism, P: periscope, L: Lens, LED: LED-lamp, HAL: halogen lamp, HSM: high-speed camera 
monochrome, HSC: high-speed camera color, BPC: beam profiling camera, LB: Laser beam, M: mirror, 
TSC: PTFE screen, HM: holding magnet, T: target, BP: burn pattern foil, PS: pressure spring, DA: 
dropping arm, HS: holding springs.

SOURCE:  Lorbeer, R., Zwilich, M., Zabic, S., Eisert, L., Wilken, J., Schumacher, D., Roth, M. & Echel, 
H. “Experimental verification of high energy laser-generated impulse for remote laser control of space 
debris.”  Scientific Reports.  May 31, 2018.  (https://rdcu.be/556E)
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Squadron Activities 
Rocketry 

The cadets recently started the Civil Air Patrol model 
rocketry sequence.  The sequence began with a review some 
pioneers of rocketry including Konstatin Tsiolkovsky, 
Hermann Oberth, Werner von Braun, and Robert Goddard. 
The cadets first rocket was constructed from 2-liter pop 
bottles.

Part of the sequence is constructing and launching 
commercial model rockets. It’s not to late to join us on 
Tuesday evenings.

Squadron Future Events 
15 SEP Glider orientation ride in Monee, IL
06 OCT Glider orientation ride in Monee, IL
05-06 OCT AOPA Fly-in at Southern Illinois Airport (KMDH) in Carbondale
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Digital Aerospace Bulletin Board 

We also have an aerospace bulletin board online.  Please check it out at here.  The website contains 
links to current aerospace news and other items of interest.  Link suggestions are always welcome. 

https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board 

https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board
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