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Introduction
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The backyard is where all the cool projects happen. Projects where things might start on fire, move at high speed, make loud noises, or otherwise jeopardize the safety of grandma’s heirloom crystal collection are some of the most fun builds you can do. But they have to be done outside, and ideally near a first-aid kit. Which is why, for me, the backyard has always been a place where large (and occasionally dangerous) projects get their time to shine.


In Do-It-Yourself Backyard Rockets, we celebrate the courage, skill, and ingenuity that comes with firing projectiles into the air without an advanced degree in aeronautical engineering. You don’t need to be a rocket scientist to try out any of the DIY rocketry projects in this book, but we won’t hold it against you if you are.


Professionals, amateurs, students, and just plain pyromaniacs have all contributed projects to Instructables.com, and we’ve made this collection of the best rocket projects on the site. You’ll find simple projects to get started in your backyard, and we’ve included a few that you might consider trying a few miles outside of town.


We’ve curated the projects in this book to get you started with beginner rocket projects like stomp rockets (page 24), all the way to more complex projects like rockets with an in-flight camera (page 183). Whether you’re looking for a low-tech project for a weekend kids birthday party or a big build using all kinds of components, Do-It-Yourself Backyard Rockets has a project for you.


What are you waiting for? Get making, and transform your quiet yard from a place to relax to a live testing field where rockets can blast off and reach for the sky. No matter what your technical level you’re sure to find a fun project here to satiate your rocket appetite, just remember to bring a fire extinguisher in case there’s an accident and you need to scrub the launch.


Mike Warren
Editor, Instructables.com




Section 1


Small Rockets
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Liquid Fuel Rocket


By: Tool Using Animal


(http://www.instructables.com/id/Office-Supplies-Challenge-Liquid-Fuel-Rocket/)





This Instructable demonstrates how to make a Liquid Fuel Rocket from office supplies. Warning, this is kind of dangerous—I had one blow up in my hand already. It was more startling than anything; the two halves flew off in different directions (wear leather gloves just to be safe). They’ll fly about 75 feet straight up.
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Step 1: You Will Need


• A sharpie


• Canned air


• Electrical tape (substitute packing tape)


• Ballpoint pen


• Rubber band


• Bottle cap


• Leatherman or other pocket knife


• Robot sticker (optional)


Step 2: The Rocket Body


Disassemble the sharpie and remove the ink and the point. Cut a piece of ink tube ¾ inch long from a ballpoint pen and wrap one half with a small piece of electrical tape. Insert the tube into the sharpie where the point used to be and tap it until firmly seated. Reassemble the two halves of the sharpie.
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Step 3: Guidance


The fins are made by folding tape over on itself and attaching the tag ends to the rocket body. Trim into a rocketish profile. Attach three equally spaced around the body.
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Step 4: Propulsion


Take the canned air, bend the straw down next to the body, space it out with the bottle cap, and secure with a rubber band.
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Step 5: Launch


Outside, invert the can of canned air and slip the rocket body onto the straw. Hold the rocket body and depress the trigger on the can, allow a short time to pass, and release the rocket. Wash, rinse, repeat.
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A Rocket in Your Pocket


By: Kiteman


(http://www.instructables.com/id/A-Rocket-in-your-Pocket/)





Not just a rocket in your pocket, but an entire rocket factory and launch system!
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Step 1: Materials


The materials are easy to find in most modern homes:


• A pocket-sized box


• A box of matches


• A small scrap of wood


• Some pieces of kitchen foil


• Optional extra: a pocket lighter.
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Step 2: Making the Launch Pad


Take the scrap of wood and trim it to fit inside the box. Halfway along it, drill a small hole at an angle of 45°—the hole needs to be just large enough to fit a matchstick into.
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Step 3: Outfitting the Kit


Er, well, you just put it all in the box. . . . If you put the pieces of foil at the bottom, they’ll stay flatter.
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Step 4: Making and Launching a Rocket


Take one piece of foil and lay two matches head-to-head at one end. Roll the matches up in the foil. Make sure that one match can slide out of the foil tube you’ve made, though not too easily. Twist the foil tightly around the other match. Slot the rocket into the launcher and apply heat to the middle of the foil, either with another match or with the lighter. After a few moments, the heat conducted by the foil will light the match-heads, and . . . woosh! . . . off it will go.


I could make a lot of fuss about health and safety, but if you’re old enough to be allowed to play with matches, you’re old enough to know where and when you should launch rockets like this. If you set fire to the cat and burn down the garden, it’s your own fault.
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Teeny, Tiny Rocket Engine


By: Adam Kelly (killerjackalope)


(http://www.instructables.com/id/Teeny-tiny-rocket-engine/)





“Adam you never cease to make me feel like my brain is about to fall out my ears lol you’re never just like reading a book”


That is a text I received after telling Sammi what I did today. This is what I did today.


I am unsure why I did this or what purpose, if any, it could serve. It does propel itself in a direction, though it more or less explodes forward. It went straight across, hit the counter, leaving a small mark, and then went back in to the depths of the kitchen. It may have surprised my housemate a little— probably should have told him why he was lighting my match . . . 


First issue, propellant? I reckon Swan matches; they’re pretty bad because they light slower than most. Seems like it’s about the right mix of burn-y but not explode-y . . . 


Wait, what will I use as the body? More to the point, where did this idea even come from if the propellant was the first question? This is some kind of bizarre causation loop in my head.


Anyway, I realized an earring back might work, as the end of the casing is about the size I’d expect for the nozzle. (I did no science here, I just decided this.) I didn’t figure out the capping of the other end until later.


Anyway . . . 


Oh, stop. This is dangerous. Grinding up matches is a logically foolish activity that may lead to burns. Bbreak up small amounts at a time to keep it from surprising you and burning your hand. Lighting this thing might go badly. Cover your eyes and remember that constructing it may be a danger—take care.
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Step 1: Tools and Materials


Tools


• Pliers


• A knife


• A card


• A hard surface


Materials


• Matches (keep the box handy too)


• An earring back (clutch back that is; see photos)


Step 2: Prepare the Casing


Remove the end cap of the earring back. Remove the inner plastic clutch (this still works as a back). To remove it, get a drawing pin or nail and push it into the inner hole, then pull it out. The object just needs to be thicker than the earring pins that went through it before.
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Step 3: Prepare the Match-Head Propellant


This is relatively simple, but inherently dangerous with strike-anywhere matches. No metal on metal or stone on stone. I used an upended ashtray (glass) and chopped the stuff up as well as I could with a knife. Next, I used my old tech card to finely chop it repeatedly. This worked nicely. The technique is the same as you might use with certain illicit substances, but slightly rougher. It doesn’t need to be powdered, just fairly fine, like granulated sugar.
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Step 4: Loading the Powder


Poke a hole in the match box and press the empty casing in to it— it’ll hold it until it’s nearly finished. I used a scalpel as a teeny little spade. Carefully fill the casing; start with a few lumps to stop the finer stuff falling out the bottom. As you go, use the end of match (not the head) to stamp it down. By the end, you want it to be thoroughly packed in, essentially solid. Leave at least a millimeter between the end and the powder.
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Step 5: Cut Capping Piece


This doesn’t entirely cap the thing; it’s just there to help with sealing the end. Cut a small rough circle that drops in on top of the propellant; it should pretty much fill the end over.
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Step 6: Seal the End


To seal the end, fold the rim over inwards with pliers. Now carefully squeeze the lip flat. Bend it over a little and squeeze again. Repeat this a few times. You’ll need to squeeze hard to seal it up. By the end, it should look like a single piece of metal. I wouldn’t do this in a vice unless it’s small and fairly easy to be accurate with.
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Step 7: Launch It


I bent a beer can’s pull ring in to a stand for firing the rocket . . . then lit it . . .
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Ten-Minute Rocket


By: (zack)


(http://www.instructables.com/id/10-Minute-Rocket/)





This Instructable will teach you how to build a simple, ultra-light rocket from household items (and of course a rocket engine). Here’s the supply list:


• 1 tube of superglue


• 1 roll of tinfoil


• 1 straw big enough to fit around your launch rod


• 1 deck of playing cards that you don’t mind parting with


• 1 C rocket engine


• Several rocket engine detonators and plugs


• 1 electronic detonator (and necessary cables)


WARNING: This is totally dangerous. I didn’t die, but you might. It is not my fault if you hurt yourself following these instructions.
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Step 1: Building Yourself Some Fins


The fins themselves are pretty simple: the difficult part is positioning them evenly around the rocket. To make a fin, first you’ll need to fold a playing card in half hamburger style. Take your superglue and seal the folded halves together, like a sandwich. Glue is going to ooze out the sides and get all over your fingers Suck it up and take it like a man. Make two of these sandwiches and let the glue completely dry. Now you need to do a little bit of measuring, but nothing too complicated. Take one of the folded cards and put it perpendicular to the other, forming an L. Mark off the edge and cut it away so you’re left with one square-ish shape. Repeat with the other folded card and, if you’ve done everything correctly thus far, you should be left with two pseudo-squares. Take these faux-squares and cut diagonally across from the curved corner to the corner directly opposite. You should now have four fin shapes, congratulations. Now onto the difficult part: attaching them.
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Step 2: Attaching the Fins


Basically, you want the fins to be completely perpendicular to each other. I realize that this is darn near impossible; but if you somehow screw up the positioning horribly, the rocket could possibly come back and hit you in the face. Take your time. I’ve attached a template PDF to the end of this Instructable; I would recommend printing it out and using it as a guide when you’re gluing. Superglue is really really good at bonding cardboard, so you’re only going to get one shot at this. Line up your engine, apply a small amount of glue to the edge of the fin, and take the dive. The first fin is the easiest, but every other fin has to be positioned as accurately as possible to prevent the rocket from spinning out. Again, just take your time and it should be fine. Once you have all the fins loosely attached, apply a liberal amount of glue to the seams. You do not want one of these falling off mid flight. Put the rocket in the sun to dry; the next step is going to take a while.
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Step 3: Sculpting a Nose Cone


Take a large piece of aluminum foil, about 5” by 5”, and begin to shape it into a cone. This step is a little tricky and takes a bit of practice, but you’ll probably get it after your third or fourth failed cone. You’ll want to rub it on a smooth surface to work out all the kinks, and over time (with liberal amounts of elbow grease) the cone should begin to take shape. Be sure to check that the tip is centered after every few minutes of honing; if it is skewed it could also affect the trajectory of your rocket. Once you’re satisfied with your cone, just glue it onto the end of your rocket. Mine happened to fit perfectly within the cardboard tube, but it’s fine if yours is a bit larger. I applied a good puddle of glue around the cone and waited for it to harden, just to ensure the cone was attached snugly.
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Step 4: Attaching the Launch Lug


Cut a piece of straw about the length of your rocket’s body. Carefully glue it between two of your fins, and position it parallel to the body. Wait for it to dry, and then again apply more glue. You don’t want this one to fall off either: it’s a pretty crucial part of the rocket. Once your launch lug is dried on, you’re all done. Find a good open area to launch it and prepare the detonator.
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Step 5: LAUNCH


Carefully insert the detonator and seal the hole with a plug. Clip the leads onto the ends of the detonator and tilt the launch pad away from you at about a 45° angle. Step back, and press the button. If all goes according to plan, the rocket should shoot off the launch pad and fly pretty darn far.
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Ultimate Straw Rocket


By: pudi.dk


(http://www.instructables.com/id/Ultimate-Straw-Rocket!/)





What is the Ultimate Straw Rocket? Answer: A very easy-to-make rocket, made from a drinking straw and launched using air pressure. Almost everyone will be able to make this; it does not require any hard-to-find items. It also can be made in very little time. Therefore the rockets themselves will be very easy to mass produce. They will fly high up in the air and then land on the ground, completely safe! Okay, let’s get started!
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Step 1: Gathering Materials


As first said, the items are very easy to get, and you probably already have them lying around your house. At the end of this Instructable are cutouts needed for this rocket.


• (Colorful) straws


• Hot glue gun


• Pair of scissors


• A bike pump


• The printed document
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Step 2: Making the Rocket


Cut a 6 cm piece of a straw. Put a dot of hot glue in one end of the straw, making sure it’s air tight.
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Step 3: Attaching Fins


Now cut out a pair of fins from the printed document. Then fold and glue the fins together. Stippled lines mean “fold backwards,” whereas straight lines mean the opposite. You can use hot glue to glue the fins together, but I find that white glue (Elmer’s glue or wood glue) works well. Then glue the backside (the white side) and attach it around the straw, approximately 1–1.5 cm from the open end of the straw.
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Step 4: Launch It!


The rocket is finished now! Wasn’t that easy? Now for launching it: Insert it all the way down in the nozzle of the bike pump, and give the bike pump a good, fast pump! Now enjoy your small flying rockets. I had my rockets to go as high as ~10 meters! Don’t forget goggles: you don’t want the rocket in your, or everyone else’s, eyes. Thanks to Peter Hald for inspiration.
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