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Introduction

Since none of the current leaders has ever been involved with a Space Derby, these notes are going to be rather paltry and… wrong.
In 2010, we are going to do a Rocket Derby as a non-competitive event.  Until someone has the nerve to do it as a real event, these notes will cover that process.

Finally, note that this document will consist of notes rather than serve as a real guide.  That, unfortunately, is left as an exercise.

Track Design

Everyone seems to make a track based on the design specified in the Cub Scout Leader How To Book (ISBN 0-8395-3832-4), pages 9-44 through 9-47 (doc can be found online at http://www.scouting.org/filestore/hispanic/english/33832_WEB.pdf ).  This is a competitive track.  Ours doesn’t have to be.  We basically need two poles with supports that have eyelets for fishing line and a few sand bags.
Rocket Basics and Mistakes
The boys receive a kit that is similar to a pinewood kit.  They decorate them and attach the fins.  Each kit comes with a rubberband.  Since rubberbands break, the pack should buy extra for race day.
Rockets are  flown on guide lines of 50  lb. test monofilament fishing line.  The suggested length is 40 feet, stretched as tight as possible.

Placing tabs on the fishing line can stop the rockets.
I have read that the following are typical mistakes.

· Propellers on are often put on backwards. The cone shaped end of the propeller should face the rocket. 
· The propeller should be wound clockwise; you should feel wind, as the propeller is unwound. 
· The course should be longer than the rockets can travel so as not to ram into the metal poles at the end. 
· It is more challenging and time consuming to host a space derby than a pinewood derby.
· While the Scouts where winding they would sometimes loose the wind and hurt their fingers. We encouraged parents of the Tigers to wind for their boys.
· Several times rubber bands broke as the rockets were being placed on the fishing line. 
· Allow time for the Cub Scouts to have a few practice runs. 
· Advise Cub Scouts not to take to many practice runs, we had a few rubber bands break after six runs. 
· As a Pack be sure and have extra rubber bands available.
· A small hand drill is excellent for winding rubber bands. It also helps speed up the event.
· Have rockets break the balloons at the finish line. Do this by inserting several straight pins through a piece of cardboard. Suspend the cardboard from the finish line and place a balloon in front of the pins. The rocket will drive the balloon into the pins.
· Weigh down the starting and ending gates with sand bags.

· Tie several (5) pieces of cloth at and just beyond the finish line. This acts as a bumper stop without damaging the propellers

· 100 turns, 3 rubber bands for a 45 foot run. To reduce rubber band breakage, do not wind more than 100 turns.

· The little plastic straw MUST go over the hook (not just the shaft as the drawing in the space derby kit illustrates) This is where the rubber bands will hook on - the wire hook will cut the rubber bands without the plastic straw liner!!!
· Lubricate the rubber bands (spray silicon, ethylene glycol, castor oil, ...)! Stretch them numerous times before loading, hand wind the bands numerous times before races (20 winds, then 40 winds, then 60, 80, 100) -- this helps relax the elastic properties of the band and makes it more pliable and durable (this is exactly why the clowns stretch the balloons before blowing them up!).
· The plastic dowel at the rear of the space derby to hold the rubber bands MUST be kept from rotating (groove out the back so the dowel can sit in it!) - do not glue it!
· Do not glue the front nose/propeller assembly into the front of the space derby. It is pulled off to re-load new rubber bands!
· Do not glue the back dowel onto the rocket. It is pulled off to re-load new rubber bands!
· The propeller should have the rounded shaft-end pointing into (touching) the space derby (this makes the bending of the wire easier and it reduces friction)
Tips for Rocket Builders
· Reduce drag by making all surfaces smooth. A rounded nose causes less drag than a sharp nose. A good design has all leading edges rounded and trailing edges tapered to reduce air friction

· Rubber bands should be lubricated before the race. They are the motors and should be strong and flexible.

· The end with the small hole is the rocket nose.

· A potato peeler is good for carving the balsa wood.

· To help increase the rocket's speed, reduce the weight. Do not weaken the area around the hanger or carve away the nose.

· Do not apply to much paint to the outside.

· Make the propeller shaft as short as possible by bending it close to the prop. Cut off the excess wire with wire cutters.

· Test the rocket's balance. If the rocket is nose heavy, sand a little wood off that end. If it's tail heavy, remove wood from tail area.

· Packs may wish to have a test line available, but stress to the scouts not to run to many trails. I have seen space derby rocket rubber bands break after three or four runs.
· Lubricate rubber bands before the derby. Lubrication prolongs the rubber bands life and power and will help reduce the possibility of their breaking during the competition They can be soaked overnight in castor oil.
· Lighter is definitely better.  There is a limited amount of force and energy in two (2) rubber bands wound 100 times so minimizing the mass of the unit can only help. We've seen a number of winners and the shapes of those winners differ dramatically. One thing in common with both of them is their weight. Both were very light and well balanced. The key is making it light without removing so much material that the winding of the rubber bands actually splits the ship in two or causes serious cracking. That's happened to potential winners for both of the last two years and the kids are pretty upset when it does.
· Shape is not key - We have seen a number of different shapes and the winners were very different. One was cigar-like while the other was more like a Klingon® vessel (from Star Trek©). A lot of shuttle look-a-likes have been used and various other configurations. As long as the vehicle is symmetrical and light then it seems to perform well.
· No glue on propeller assembly.  Never use glue on the propeller assembly. Other than the fact that you may slip a bit and get some glue on the prop itself or on the bushing underneath, if you break a rubber band you have to be able to remove the propeller. During the Space Derby this year we had a number of problems including the rubber bands breaking during the winding and the actual propeller breaking. If that happened to a space vehicle where the assembly were glued in place it would have much more difficult to replace.
· Make sure the propeller is on correctly.  Several Space vehicles this year had the propellers on backwards. When looking at the hub (center) of the propeller closely, there will be rounded end and a rougher end that is not even. The rounded end goes towards the rocket ship and should be touching the small metal bushing. The rougher end has a little protrusion that is designed to catch the wire when it is bent over. Which leads to the next tip...
· Don’t cut the bent over wire too short.  We were guilty of this one. In the attempt to be neat I cut it too short and then during the winding, the propeller can slip and spin around. Leave a little more than you think is necessary and you should be fine. Just bend it over to form an inverted 'U', with plenty to grab the prop, and then there should be no trouble.
· Make sure the red plastic liner covers the entire hook.  The red plastic sleeve that slips over the metal hook (on the inside of the propeller assembly) MUST be put in place. That is there to prevent the metal hook from cutting through the rubber bands during the winding. It sometimes takes a little effort to pull it all the way on but it can be done. You can always grab the end of the wire with some pliers and work it on slowly, but make sure it goes all the way to the end of the hook.
· The tail unit needs notches to prevent spinning.  After you are all done with your space ship make sure there are two depressions, of 'V's cut into the tail to prevent the end unit from spinning during the winding or once the rubber bands start to unwind. It may wind up okay but when the pressure is released slightly it may start to spin. If you cut them to deep you will be essentially shortening the spaceship and decreasing the pull on the rubber bands. It's more of a trial and error type thing. Start shallow and increase as needed
Pictures of a Derby
[image: image1.png]



[image: image2.png]DRILL CHUCK

LT -
=
\n-\nnwummuﬁs
o

HANGERS 10T I

ROSKETIT HOK FORRSERTIG
AUGBEn 5405
\ /
bR TG B ¥
HADWADE =
HOT I RGGKET KT fe— e —

©Boy Scouts of America 1980,




[image: image3.png]SPAGE DERBY ROGKET PARTS

HavGER

OTCH 208 HANGEH

NOTH FOR
TOP BODY HALE
(EODY PARTS SHOWN DL
SHAFED W SATID APER) oo

ouT oUT AREA
TOCLERR
‘DOWEL ENDS.

e HoLE

)

= 1/10° DEEP GROOVES
) ik
8" 7 )
PROPELLER @ HOLE
Y
ASSEMBLY [
DETAILED HANGER
FITTING INSTALLATION
eropeion Founwe
s

HosE sUTTON

:./@/7_0

PLASTIS TUDE
{™\.0vER HOOK
ARE PROP HOOK O PROTEGT
AUBBER
woton
viRE - BeND
VR
FROPELLER <
e Fiisken
oISTANGE
O GREATER

THAN 1-10~





