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Aerospace System Highlight 
Dream Chaser 

On  November  11,  2017,  Sierra  Nevada  Corp.’s  (SNC)  Dream 
Chaser  program  passed  a  major  NASA milestone  with  the 
completion  of  a  successful  free-flight  test,  which  produced 
subsonic  flight  and landing performance data.   This  flight  test 
validated the spacecraft’s design for a safe and reliable return of 
cargo services to Earth through a gentle runway landing, signaling 
the program is one step closer to orbital  operations. “The test 
was  a  huge  success  and  when we  looked  at  the  data  we  were 
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New Squadron AEO 

SM Allen Prell joined CAP in 
November of 2017 and has 
recently been appointed to the 
position of squadron 
Aerospace Education Officer.  
SM Prell earned both a 
Bachelor’s and a Master’s 
degree in aerospace 
engineering from the 
University of Illinois, Urbana-
Champaign.  He worked in the 
defense industry for a few 
years on ballistic missile 
defense systems and is now a 
software engineer for a 
financial company. 

New Cadet AEO 

C/MSgt June Sun joined CAP 
in August of 2016 and has 
been appointed the Cadet 
Aerospace Education Officer. 
Cadet Sun is currently a 
sophomore at Naperville North 
High School, where she is 
invested in numerous activities 
and athletics. She has a broad 
and deep interest for the 
sciences and technology with 
hopes of pursuing a career in 
the medical or engineering 
field.
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thrilled  to  see  how closely  our  flight  performance  projections 
matched the actual flight data,” said Steve Lindsey, vice president 
of SNC’s Space Exploration Systems business unit. “This gives us 
high  confidence  in  our  atmospheric  flight  performance  as  we 
move towards orbital operations.”

Dream Chaser features 
➡ lifting-body spacecraft
➡ autonomous launch, flight and landing capabilities (does not 
require a pilot)
➡ high reusability, 15+ times
➡ low 1.5 g atmospheric entry
➡ gentle,  commercial  runway landing compatible with runways 
worldwide
➡ immediate access to crew or cargo upon landing
➡ 5,500  kg  pressurized  and  unpressurized  cargo  to  the  space 
station

How does Dream Chaser compare with the 
Space Shuttle? 
Dream Chaser is 30 feet (or 9 meters) long which is roughly ¼ the 
total length of the Space Shuttle orbiters. The Space Shuttle was 
designed  with  a  spacious  cargo  bay  to  allow  it  to  carry  large 
structures  to  space  such  as  components  for  the  International 
Space Station (Space Station)  and the Hubble Space Telescope. 
However  in  2011  Space  Station construction  was  completed, 
therefore, NASA no longer needs such a large cargo vehicle to 
transport hardware or cargo to and from LEO. Instead, NASA 
now  needs  smaller,  more  efficient  transportation  systems  to 
transport cargo and crew to and from the Space Station.
 
SOURCE:  https://www.sncorp.com/what-we-do/dream-chaser-
space-vehicle/ 
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Aerospace Engineering 
Specialty: Structures 

Aerospace engineering covers 
many disciplines so almost all 
aerospace engineers must 
specialize.  Some choose to 
concentrate on the structures. 

Structural aerospace engineers 
must design, develop, and test 
the components of the aircraft or 
rocket to withstand the dynamic 
forces through all phases of the 
flight.  They work closely with 
materials scientists to choose the 
best alloy or composite to meet 
the challenging design criteria of 
strength, weight, and cost. 

As an aerospace structures 
specialist you could be called on 
to design the landing gear for a 
plane that must withstand the 
brutal forces of an aircraft carrier 
landing.  You might work on 
improving the active control 
system suppressing vibration of 
the main rotor on a business 
helicopter or the delicate folding 
mechanisms that deploy solar 
arrays and communication 
antennas on satellites.  Every 
aerospace system needs some 
engineers who understand the 
complexities of structural design. 
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Current Research in Aerospace 
Coin-sized Rocket Engines 

CubeSats are low-cost, micro-satellites made up tiny modules only 10 x 10 x 10cm.  Most often 
these CubeSats hitch a ride with larger satellites into orbit.  They have opened up access to space for 
many organizations from commercial enterprises to universities.  But most CubeSats have until now been 
limited by one big problem:  they cannot move.  What CubeSats need are mini boosters, and scientists 
like MIT researcher, Paulo Lozano, are racing to build them.

Paulo Lozano’s early work 
focused on chemical propulsion, 
but he knew those systems would 
be too large and too dangerous 
for CubeSats.  Lozano needed an 
alternative and his inspiration 
came from static electricity and 
tiny drops of salt water. 

Static electricity is caused 
by an imbalance between positive 
and negative charges in an object. 
Rub a balloon on your sweater, 
and its rubber surface becomes 
covered in negative charge 
(electrons). Place the balloon near 

your positively charged hair, and it tugs on the strands until you have a misshapen mohawk.

Lozano’s team designed a set of mini thrusters about the size of a US penny that rely on the same 
principle. The devices create an electric field that tugs on the charged particles in salt water until they 
peel off. The result is a spray made of charged molecules called ions.

This ion spray doesn’t create a lot force. It’s always less than a millinewton, which is about the 
same force produced when a mosquito lands on your arm. But the spray moves very fast, and even a small 
action creates a reaction in the frictionless vacuum of outer space. The ions move in one direction, and a 
CubeSat will move in the opposite direction.  

With a demonstration scheduled in early 2018, Lozano is dreaming big. He hopes his tiny 
thrusters can help CubeSats reach Mars or send them on asteroid scouting voyages.  Coin-sized rocket 
engines could soon be propelling fleets of CubeSats all over our solar system.

SOURCE: https://www.pbs.org/newshour/science/these-tiny-satellites-equipped-with-ion-thrusters-could-
change-how-we-explore-space 
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Squadron Activities and Future Events 
Cadets Pursue Achievement 13 – 

Aerospace Education Officer 
Two cadets from Shorty Powers Composite 

Squadron are completing the requirements for 
Achievement 13 of the Cadet Program, which covers the 
duties and responsibilities of the Aerospace Education 
Officer (AEO).  As part of those requirements, the 
cadets prepare a Staff Duty Analysis (SDA) which 
summarizes their understanding and experiences as they 
studied the role of the AEO. 

Cadets need to review and list all of the various 
CAP documentation applicable to the AEO (regulations, 
pamphlets, forms, supplementary books like AEX, etc).  
After reviewing the documents, they summarize the “suspenses” or deadlines which are applicable to an 
AEO and then provide written details about 

➡ the essential duties of the AEO;  
➡ how the AEO supports the mission of the unit;  
➡ how does the AEO affect cadets and the overall cadet program and 
➡ what are some of the key leadership qualities that an AEO needs.  

In addition to the SDA, the cadet must complete an “internship” working with the Senior 
member holding the position of AEO for the squadron and complete several Performance Requirements.  
Finally, once during Phase III, they must perform a Staff Service selected from one of the staff position 
that they studied within Phase III.

Recently, Cadet Capt. Sara Schofield completed her SDA for Achievement 13.  As part of the 
promotion requirements, Lt. Col. Gary Gross was asked to conduct her promotion interview.  “I was 
pleased with her responses to my interview questions,” he said.  “As part of the SDA process, Sara learned 
several important duties of the AEO and had to go back to the documentation to find two specific 
documents and their due dates that needed to be included in the suspenses section.  Overall, she knew 
the duties and scope of responsibilities for the unit AEO very well”.  

In addition to Sara’s work in Achievement 13, her older brother, Cadet Capt. Matt Schofield has 
completed nearly all of the requirements for this achievement.  For part of his Performance 
Requirements, Matt chose to make an aerospace presentation to a civic group.  He is planning to have 
that completed by 4 February.

The AEO is a vital and visible member of the squadron staff, being fully responsible for one of the 
three federally chartered missions of CAP.  I you would like to learn more about the AEO role, contact 
Sara, Matt, our squadron AEO, SM Alan Prell or our Cadet AEO, C/MSgt June Sun.
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Eclipse Adventure 
Lt. Col. Gary Gross comment on his eclipse adventure, “We scrambled to find a motel room in 

the small city where my youngest sister lives.  We finally found a room, booked it and convinced my  sister 
to take a vacation day to join us.  Next came the challenge of finding the solar viewing glasses.  Thanks to 
my sister-in-law, we had that covered.  When we arrived at our first planned viewing location, the sky was 
cloudy and overcast.  It was very disappointing, but we were listening to a radio station that was 
interviewing members of a science club in a town about 50 miles west that reported clear skies, so we 
headed west as fast as we could”

The Grosses arrived in York, Nebraska with about 30 minutes to spare.

photos courtesy of Gary & Jane Gross

Lt. Col. Gross continued, “We pulled into a local restaurant just off the interstate....there was 
hardly anyone in there, so we ordered lunch and ate quickly.  The Wal-Mart parking lot next door was 
packed.  People were in lawn chairs, on lounge chairs, many were leaning on their cars for a better view, 
cameras were everywhere.  We could see a campground to our east – it was packed.  Unfortunately, by this 
time, it had become overcast in York also.  At the appointed time for the eclipse, the cloud cover came 
and went.  The view was not the best, but we did get to see the eclipse and take some pictures.  It was 
very eerie as the moon passed in front of the sun.  The sky turned dark and grey like you might see in a 
summer thunderstorm.  The street lights all turned on.  There was a brilliant halo of golden orange all 
around the horizon and there was a “hush” that fell over the crowd as the eclipse took place.  It was just 
spectacular to be there”.

Additionally, squadron members SM Tatiana and C/Amn Jimmy Sienecki travelled south to 
Carbondale, IL to view the total eclipse.
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Upcoming CAP Events 
17 FEB:  Squadron Aviation and Orientation Flight Day, Clow, 0800 to 1700

23 & 24 FEB:  Ice Bowl, a Cold Weather Training SAR Exercise.

24 FEB:  Group 2 ES Training, Heritage Middle School, Lansing, IL

24 FEB:  IIT Open House, Wheaton, IL campus.  CAP will have a room 
with recruiting information, demonstrations, projects, etc.  0800 to 1400

3 & 4 MAR:  DAART Operator Training, Bloomington, IL

10 MAR:  University of Illinois Engineering Open House, Urbana, IL

24 MAR:  Tentative Gp 2 ES Training Day (week before Easter), Heritage Middle School, Lansing, IL

20-22,27-29 APR:  Spring Encampment

28 APR:  Gp 2 ES Training Day, Heritage Middle School, Lansing, IL

26 MAY:  Gp 2 ES Training Day, Heritage Middle School, Lansing, IL

2 & 3 JUN Cavalcade of Planes, Clow International Airport.  Full Squadron Participation is Expected.  
0700 to 1600+ each day.

14-23 JUN   Johnson Flight Academy — Powered
22-30 JUN  Johnson Flight Academy — Glider
19-30 JUN  Johnson Flight Academy — Balloon
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New Digital Aerospace Bulletin Board 

We are moving our aerospace bulletin board online.  Please check it out at here.  The website will 
contain links to current aerospace news and other links of interest to our AEOs. 

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

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

