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The Jet Set
Some of the most incredible planes ever built sit inside a huge 

building near Washington, DC.  The building is the Udvar-Hazy 
(ood-vahr-HAY-zee) Center, part of the Smithsonian National Air 
and Space Museum.  Visitors gaze at wooden planes from the early 
days of flight.  They walk under huge jets and get up close to small, 
experimental planes.

Dozens of planes hang from the ceiling.  They are positioned so 
they seem to be flying.  One plane looks out of place.  It is faded 
and dented.  The wings aren’t attached.  People have been fixing 
it for years, but the plane looks as though it was just taken out of 
storage.  
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tail end of the Horten Ho 229 V3

outside the 
Udvar-Hazy Center
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It is the Horten Ho 229 V3 (pronounced H-O-2-2-9-V-3).  
The Horten is the only one of its kind.  It is a survivor.  It has 
an amazing story to tell.  A few years ago, this little plane was in 
need of care.  A team of conservators at Udvar-Hazy worked very 
hard to save it.  Conservators are people who take care of and 
protect old things.  Their job requires a lot of science—and a lot of 
imagination, too.
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One of a Kind
The Horten was made in Nazi Germany during World War II.  

Brothers Walter and Reimar (RIGH-mahr) Horten designed the 
plane.  Germany needed a new weapon.  It was losing the war.  
The Horten was an attempt to reverse the outcome.  The plane 
would have been a fighter jet with incredible speed.  With it, 
Germany would have controlled the skies of Europe.

The Horten is a type of plane designed to be all wing.  This 
design gave it great potential as a weapon of war.  But it also made 
the plane hard to control.  The plane doesn’t have a fuselage.  
That is the middle portion of a plane.  It’s where passengers sit or 
cargo is stored.

More importantly, the Horten doesn’t have a tail.  Planes 
without tails are light.  They cut through the air with ease.  
Removing the tail makes planes faster and able to stay in flight 
for a longer period of time. 

the Horten Ho 229 V3 in 1950  
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One nickname for 
the Horten is the 
“Bat-Wing Ship.”

illustration of the 
Horten in flight
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sections of the Horten
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The problem is that a plane’s tail does a lot of important work.  
The part that looks like a fin and sticks up is the vertical stabilizer.  
It keeps the plane from being pushed from side to side by the wind.  
Flaps on the tail help the pilot steer.  The two wings sticking out 
to the side of the tail are the horizontal stabilizers.  They keep the 
plane from swinging up and down.

German engineers never figured out how to take away the tail 
and leave the pilot enough control over the plane.  But the Horten’s 
design came closer than any other.  In one test flight, the Horten 
suffered severe damage when it landed.  In another, the plane 
crashed, killing the pilot.

In 1945, American soldiers entered Germany.  They captured 
the Horten.  The body of the plane was in one town and the wings 
were in a different town.  The U.S. military brought the plane 
back to the United States.  Briefly, the wings were put on the body.  
Engineers studied the aircraft.

Then, the plane was taken apart and forgotten.  For many years, 
it was stored outside in a crate.  Rainwater got into the crate and 
damaged the plane.

WWWinnginng ItWWWinnginng It
The Horten is a swept-wing jet.  The wings come outThe Horten is a swept-wing jet.  The wings come out
of the body at an angle, sweeping toward the back of of the body at an angle, sweeping toward the back of 
the plane.  At high speeds, air travels over straightthe plane.  At high speeds, air travels over straight
wings so quickly that it becomes wings so quickly that it becomes turbulent.turbulent.  With a With a
swept wing, air flows around the wings.  Some air swept wing, air flows around the wings.  Some air 
flows over the wing and in toward the plane’s body flows over the wing and in toward the plane’s body
while the rest flows along the edge of the wing toward while the rest flows along the edge of the wing toward
the wingtip.  This creates a smoother flight.the wingtip.  This creates a smoother flight.
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Define the Problem

The Udvar-Hazy Center gift shop wants to add a new item that visitors 
can buy to remember the Horten Ho 229 V3 and all the hard work 
done to conserve it.  The gift shop manager has asked you to create a 
toy that is interactive.  Your task is to build a replica of the Horten Ho 
229 V3 that can be taken apart and put back together.

Constraints: You may not use any premade model plane 
parts. It must fit in a shoebox to be displayed in the shop.

Criteria: The toy replica must include  
all of the main design features, making  
it identifiable as a model of the Horten  
Ho 229 V3.  It must be able to be taken  
apart into three to five parts and put  
back together.Fo
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1 Research and Brainstorm

What features does the Horten Ho 229 V3 have?  What 
materials will you consider for your model?  What 
parts of the plane were taken off when it was being 
restored?

Design and Build

Sketch your design for a new museum toy.  Include 
measurements for each part of your model plane.  
Where will the plane break apart?  How will the parts 
stay together?  Build the model. 

Test and Improve

Test your replica by asking someone to take it apart 
and put it back together.  Were they able to do it?  How 
difficult was it for them?  Get feedback from your toy 
tester.  Modify your design and test it again.

Reflect and Share

Would other types of materials provide different 
results?  What would make the toy more user-friendly?  
How could you make the toy interactive in a different 
way?  Explain your answers.
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