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Disclaimer:

This book is intended to offer general guidance. It is sold with the understanding that every effort was made to provide the most current and accurate information. However, errors and omissions are still possible. Any use or misuse of the information contained herein is solely the responsibility of the user, and the author and publisher make no warrantees or claims as to the truth or validity of the information. The author and publisher shall have neither liability nor responsibility to any person or entity with respect to any loss or damage caused, or alleged to have been caused, directly or indirectly, by the information contained in this book. Furthermore, this book is not intended to give professional dietary, technical, or medical advice. Please refer to and follow any local laws when using any of the information contained herein, and act responsibly and safely at all times.




Introduction

Armed with a creative idea, an openness to learn a new skill, a bit of how-to instruction and a sense of adventure, virtually anyone can make something extraordinary. Extraordinary Projects for Ordinary People contains over 150 projects authored by crafters, builders, makers and hobbyists who have a strong desire to share their knowledge and creativity. Showcasing breakthrough and innovative ways of repurposing, reusing, and reinventing not only what we make, but how we make it, this book is a collection of creative projects unlike any other. Each project contains multiple images with step-by-step instructions to help you follow along in recreating one of these extraordinary works, or to inspire you to make and share something amazing of your own.

All of the projects in this book are from Instructables.com. Instructables is the most popular project-sharing community on the Internet, and part of the Autodesk family of creative communities. Since August 2005, Instructables has provided easy publishing tools to enable passionate, creative people to share their most innovative projects, recipes, skills, and ideas. Instructables has over 70,000 projects covering all subjects, including crafts, art, electronics, kids, home improvement, pets, outdoors, reuse, bikes, cars, robotics, food, decorating, woodworking, costuming, games, and life in general.

-Noah Weinstein
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Editor’s Note

The wonderful thing about Instructables is that they come in all shapes and sizes. Some users include hundreds of high-quality pictures and detailed instructions with their projects; others take the minimalist approach and aim to inspire similar ideas rather than to facilitate carbon copies.

One of the biggest questions we faced when putting this book together was: How do we convey the sheer volume of ideas in the finite space of a book?

As a result, if you’re already familiar with some of the projects in this book, you’ll notice that only select photos made the jump from the computer screen to the printed page. Similarly, when dealing with extensive electronic coding or complex science, we’ve suggested that anyone ready to start a project like that visit the Instructables’ online page, where you often find lots more images, links, multimedia attachments, and downloadable material to help you. This way, anyone who is fascinated by the idea of convering a car to run on trash can take a look here at the basic steps to get from start to finish. Everything else is just a mouse click away.
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* Special thanks to Instructables Interactive Designer Gary Lu for the Instructables Robot illustrations!
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Making a Motorized Secret Entrance

How to Build an Earthbag Dome

Automated Pop-up Kitchen Spice Rack

How to Build an Octagonal Deck

Air-Powered Star Trek Style Door

Make a Hardwood Floor that Looks 3D from Your OWN Trees



The brick construction centric category of home improvement is sometimes overlooked when it comes to making something extraordinary. Too often people think that in order to make something amazing, in or out of your home, you have to spend a lot of money, live in a big mansion, or turn your pool into a giant saltwater aquarium for tropical fish, (Hey, wait a minute, that last example might not be a bad idea!) Too often people think that walls should be straight, doors can only be opened with handles, and that floors are something that have to be purchased at big box stores.

Not only do the projects included in this chapter create something fun and unique out of the places that we live, but they also show how it’s possible to rethink discrete parts of the home that builders often take for granted as having to be done a certain way. Questioning and reinventing these conventions advances not only the spaces where makers live, but also lead the way in customized DIY home improvement for us all.
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Making a Motorized Secret Entrance

By flaming_pele!

(http://www.instructables.com/id/Making-a-Motorized-Secret-Entrance/)
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If you’re decorating along the lines of a haunted house or a superhero lair, a secret entrance is just the thing to get Halloween guests into your home. In our case, we threw a Superhero costume party and wanted to build a motorized, moving wall activated by a statue—a nod to the Batman series of the 60s.

Goals:

•   Surprise guests with an apparently closed room as they walk in

•   Give them a riddle to figure out how to open the hidden door/wall

•   Keep the area this occupies to a functional minimum so it doesn’t take up too much actual entertaining space

Step 1: Planning the layout

We have a tiled area at our front door that defined a natural boundary for our fake room. The area is large enough for 2-3 guests to comfortably walk in and move around, and small enough that it doesn’t occupy too much of the (real) room.

We decided that walking in from the front door, into a tiny room with only walls, wouldn’t seem very plausible. To help sell the illusion, we hung a door in front of you as you walk in, but boarded it up, so the room appeared as a small vestibule that was no longer passable. We left the knob off this door, just to keep guests from trying to go through it (despite the boards). Which leads me to a point about safety …

Step 2: Framing and safety

It’s important to realize that guests may push on any wall, looking for a way in, and you don’t want anything collapsing. Sometimes Halloween props can be flimsy and just for looks; this isn’t one of those times. So I took care to build a sturdy structure framed mostly with 2x4s. Given our particular geometry and materials used, we got away with only anchoring one top corner to the actual wall with a single screw.

For the section of the wall that makes up the secret door, we used lighter materials so the job of moving it would be easier on the motor. It consists of just one 2x4 on the edge where it hinges, a 1x3 across the top, a 1x4 across the bottom, and a lightweight 2x3 steel stud on the side that moves. Since this section was light, just two hinges were used to connect it to the other framing.

There’s about an inch gap at the top and bottom of the framing of this section, so there’s plenty of clearance to move. The gaps would be covered once the “walls” were added.
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Step 3: Walling it in

The walls and a false ceiling were added with panels of pink insulation foamboard. It’s lightweight, easy to cut, hang, and paint, plus easy to re-use for a different project later. Two- inch masking tape works great to cover seams and screws—in spooky lighting it disappears nicely.

You could do any faux paint finish inside—we just painted everything white to blend with our existing doors and (real) walls.
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Step 4: Adding the wheel and motor

A small 12 volt motor was used to motorize the door. The motor came with a gearbox with an output (free) speed of around 60-90 rpm. A motor that’s nicely geared down is what’s needed here—for one, you don’t want the door moving too fast, and the gearing lets you use a pretty small motor. Once everything is hooked up, it takes the motor about 6-7 seconds to open the door. The slow speed helps give the illusion that the wall is very heavy, plus it’s safe in case anyone is standing too close on the other side.

The wheel is a hard rubber wheelchair wheel salvaged from some past robotics projects.

The wheel and motor were mounted so the wheel extends below and supports the bottom of the door framing.
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Step 5: Electrical work

The motor is powered by a typical 120vac-12vdc adapter. I mounted a double pole, double throw (DPDT) switch outside of the fake room to operate the door in either direction.

To open the door from inside the room, two limit switches were mounted just under the base of a statue. The switches are wired as “normally closed.” When the statue is resting on the switches, they are open, and they become closed when the statue is tilted. Two switches (rather than one) were used because it was an easy way to tie into the existing circuit with the DPDT switch.
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Step 6: Finishing touches

Some final details really help to pull everything together. Also, the surprise of the wall opening is heightened if the lighting/decor is different on either side of the room. Inside, we added some webbing and LED candles for a run-down, creepy atmosphere. Outside, we had hung different colored lighting and decorations.

We marked the swing of the door with an arc of gaffers tape on the floor. This would keep our guests aware of not standing too close as more people come in.

The final touch was a small riddle inside to give guests a clue of how to enter.




How to Build an Earthbag Dome

By Owen Geiger

(http://www.instructables.com/id/How-to-Build-an-Earthbag-Dome/)

PHOTOS: Meemee Kanyarath
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Note: If you’re new to earthbag building, first read the introductory Step-by-Step Earthbag Building Instructable and How to Build an Earthbag Roundhouse. Also, my new Earthbag Building Guide and Earthbag Building DVD are now available.

We built this earthbag dome at our home in Thailand for Mother Earth News Magazine in 2007.

This multi-purpose dome can serve as a storage shed or cool pantry above ground, or as a rootcellar or storm shelter below ground. No building permit is typically needed, because it is below the minimum size required by building codes, is not inhabited, a and is not attached to a residence.

The key concept that makes earthbag domes work is corbelling. This means each course (each row) of bags is inset slightly from the course below. Corbelled domes made of adobe and stone have been built for thousands of years. The concept has been applied to earthbags in the last few decades.

Basic project information:

18’ exterior diameter; 8’ interior diameter; 11’ exterior diameter, 50 sq. ft. interior floor space; total cost of materials: $300, which is about $6/square foot.

Tools:

•   Tamper(s)

•   round nose shovel(s)

•   grape hoe or grub hoe (digging tool)

•   13” x 16” sheetmetal slider

•   Knife

•   hammer

•   2’ level

•   2” x 4” x 10’ leveling board

•   tape measure

•   fencing pliers

•   handsaw

•   trowel

•   garden hose with spray nozzle

•   6’ or 8’ stepladder

The following instructions assume you have cleared and leveled the site, removed topsoil, positioned fill soil around the building site to minimize work, dug a trench to stable subsoil, put about 12” of gravel in the trench, and added two stakes with string lines: a center stake with string line to measure the radius, and a stake in front of the door to measure the dome curvature. Bags or tubes can be used.

Step 1: Dome plans

Let’s briefly take a look at the plans so you’ll better understand the building process. The first drawing is the floorplan that shows the dimensions for the dome base and the angled buttresses in front. The buttresses provide reinforcing on both sides of the door and also act as retaining walls to hold back the earth. Make a rubble trench under the buttresses the same as the dome, and interlock (overlap) each course where the dome and buttresses intersect.

The second drawing is the dome section that shows key vertical dimensions, earthbag foundation, door and arch. Note the wood stake in front of the door. The string line on this stake guides the curvature of the dome (112” radius in this case). This dimension remains constant. Put the stake off to one side of the doorway so you’re not tripping on it during construction.

Step 2: Earthbag foundation

Use the same earthbag foundation building technique described in previous instructables. This includes poly bags, double-bagged for strength, filled with gravel to prevent wicking moisture into upper courses. The bags sit directly on the rubble trench. Build the buttresses at the same time, in the same way. After the two gravel bag courses are finished, add soil around the sides of the dome and tamp solid to prevent the bags from moving.
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Step 3: Measure the radius

Use the string line on the center stake to measure the radius. Move the string to make sure each bag is the same distance from the center point. This creates a perfect circle. Repeat this step for every course except the very highest ones. By that point, the circles become so small that you can just eyeball them. Note: the string line on the center stake is lengthened to measure each course. Just make sure it remains a constant length for each entire course. (You could use temporary knots or pinch the string between your fingers.)

Step 4: Level each course

Check each course for level after tamping. For small domes like this one, a straight 2x4 works great. Put the level on the 2x4 and gradually move it around over the center stake to check each bag. We fill each bag with the same number of buckets so the walls are almost self-leveling. Also, we’re careful to use the same technique for each bag.

Step 5: Moisten the soil

You’re almost ready to start laying soil-filled earthbags. The soil in the earthbags needs to be slightly moist – just enough to pack densely into the bags. Use a garden hose to mist the soil. Test the moisture content by making a ball in your hand. If it looks wet or if water oozes out of the bags, then there’s too much water. You’ll soon recognize the proper moisture content. Also, a note how the soil in the photo on the top right has been distributed around the dome to minimize labor. Each bucket load is only moved a few steps. The reddish soil is called road base. It’s the same material used to build roads in many parts of the world and is ideal for earthbag.

Step 6: First course of soil-filled earthbags

Now that you’re above the level where moisture can cause problems, you can start filling bags with soil. We use 2-gallon buckets to fill bags. The easiest way to fill buckets is with a sturdy hoe that’s made for digging. We use a grape hoe to pull the soil into the buckets. And with just a flick of the tool, the bucket is pulled upright.
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Step 7: Tamping

Tamp each course solid, starting with the high spots. Keep the tamper moving so you don’t create low spots. The first pass doesn’t require much force. After you’ve gone around once, you can start tamping more vigorously. Final tamping is usually done with more force. You’ll hear a change in pitch as the earthbags become solid.

Step 8: Door anchors

There are various ways of attaching door and window bucks. On this dome we made six anchors with small pieces of steel welded together in a T-shape. Drill holes in the anchors and pin to the earthbags as shown with 1/4” steel rod. Distribute the anchors, three per side, so there are two near the bottom, two in the center and two near the top of the arched door opening. A steel door buck was welded to these anchors after the dome was built.
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Step 9: Barbed wire

Remember to always use 4-point barbed wire between courses. We used one strand on this dome due to its small size. Use two strands of barbed wire between every course for domes larger than this one.
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Step 10: Angle ends of bags toward the center

On straight earthbag walls, you can just butt the bags against each other. But for roundhouses and domes, you need to align the bag ends to the center point so the bags sit tightly against each other. Hit the bottom of each bag with a board until it aligns with the center of the dome. From above, bag joints look like mitered joints. Repeat this process throughout the dome. At the top, the process becomes more pronounced as the radius decreases.

Step 11: Build the arch

You need a way to support the bags as you build the arch over the door. You could build an elaborate wood and plywood form. This might be worthwhile if you’re building lots of arches the same size. But this dome has just one arch, so we lashed two used tires together for the form. Build some supports on each side of the door opening to hold the tires at the correct height. Add some horizontal blocking to hold everything together, but leave enough space in the middle to squeeze through and for the string line that will determine your dome curvature. Note: You could temporarily fill the space with adobes, bricks, etc. and remove them later, but then you lose access to the dome and can’t use the string line.

It looks really complicated to build an arch, but it’s not. Make tapered earthbags about 12” high. Make sure you use the right soil mix that will withstand high pressure. Compact the bags from the sides and top as much as possible. The taper aligns with the center point of your form (the center of the tires in this case). You could use a string line for this or just eyeball it like I did.
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Step 12: Build the eyebrow

It’s a good idea to include a protected overhang above entry doors to protect the door and shelter people going in and out. This eyebrow or overhang is made with hardwood table legs embedded between bags. Then short pieces of insect resistant eucalyptus wood were nailed to the table legs and covered with 6 mil plastic sheeting. The wood was varnished with polyurethane for greater durability. (The table legs were varnished in advance.)

[image: image]

Step 13: Buttresses

Continue building the buttress at the same time as the dome. The bags and barbed wire interlock at every course. We added a few 1/2” pieces of rebar for added strength where it seemed it would do the most good: down through the top of the bags to help preventing overturning and where the buttresses connect to the dome. The buttresses are stepped to match the slope of the earth. The steps make it easy to climb on the dome. The lower part makes a nice bench.
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Step 14: Upper courses of earthbags

Continue the same process of laying and tamping bags. The corbel (overhang between courses) will increase the higher you go. Use the string lines at every course to arrive at the desired shape. Make sure each bag is angled toward the center point and tightly butted to the next bag. (This is what makes the dome really strong.)

Don’t step on the inner edge of the corbel or the bag could tilt loose. Be extra careful working higher on the dome. You’ll be working around barbed wire, tools laying on the wall, etc. Watch your step. Don’t get in a rush. Take lots of breaks and drink plenty of water.
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Step 15: Living roof

The easiest method of finishing the dome is plaster. We live in a rainy climate where a plastered dome might leak. Plus, we wanted a beautiful plant covered dome in our backyard. Living roofs require a lot of regular maintenance just like gardening, so think long and hard before going this route. Without regular watering, weeding, and fertilizer, the living roof will turn into a giant weed patch, die, or maybe even erode away. We’ve worked hard to establish really healthy grass, as you can see in the photo.

The main steps for the living roof include adding two or three layers of 6 mil plastic sheeting (“black poly”). I put one layer directly against the dome and back side of the buttresses. Then I backfilled with earth (more road base) about half way up and added another layer of plastic. I added a third layer of plastic on the top of the dome where the risk of water penetration is greatest. Work carefully and try not to puncture the plastic. Gradually add soil on top of the plastic starting at the bottom and working up. Compact it slightly as you go. I used field dirt – soil from rice fields—for this step. It has enough clay to stay in place, but still enables grass to grow. Add drought resistant sod once the dome is covered in a layer of soil. Some pieces of sod require bamboo pins to keep from slipping. Time the project so the sod gets started during the rainy season. We have a lawn sprinkler on top of the dome and water it whenever it gets dry.
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Step 16: Plastering

The outside (front area only) is plastered with cement plaster with yellow iron oxide pigment. All edges are rounded slightly to soften the look. Plaster mesh isn’t typically needed on earthbags, but we used plastic plaster mesh in this application due to the buttresses being exposed to the elements. Plastic mesh won’t rust. We never plastered the inside since our dome is used as a tool shed. This allows people to come and see how the dome was built.

Step 17: Conclusion

Domes are the strongest form in nature and easily support enormous forces. We added about 20 truckloads of soil on the dome without it moving one bit. I’m confident another 100 truck loads could be put directly on top and it wouldn’t make any difference, because the dome is all in compression, and tamped earth (road base in our case) can support very high loads. So if you want to build underground, domes are a good way to go–that or roundhouses. Both gain their strength from the circle; forces (loads) are transferred directly to the ground. There are no components to fail as in post and beam or wood frame walls.

Domes have lots of other advantages. They create the most floor space for a given length of wall. There are no wasted corners. The feeling inside is magical. Those who live in domes (and roundhouses) most likely never live in boxes again. Wind flows around domes and does not build up pressure against them. You can build domes without wood. You can build domes with minimal tools and materials–no nails, no wood, no plywood, no shingles. This makes domes a good candidate for those who lack carpentry skills and for emergency shelters for disaster areas and war refugees. Give people some rice or grain bags and a little training and soon they can build their own sturdy, safe shelters.




Automated Pop-up Kitchen Spice Rack

By Troy (Firgelli Automations)

(http://www.instructables.com/id/Kitchen-Automation-pop-up-spice-rack-or-wine-rack/)
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This is a simple kitchen automation project. A Firgelli Automation FA-400-12-18” stroke linear actuator was used to pop up this spice rack. Of course the top would typically be the granite square that was cut out originally, and the spice rack could be a coffee machine, microwave, TV, wine rack or anything else you wish to hide in your kitchen. The actuator sits pointing upwards and as you can see the middle of the spice rack has a sort of hollow column, this is where the other end of the actuator fits inside. It’s not required, however, if you use the Firgelli Automations column lift, which is a ready to go remote control lift mechanism.
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Step 1: Kitchen granite top

This customer wanted to have the spice rack lift up from the Kitchen island. First thing they did was cut a square hole in the granite top, the granite maker can do that for you. Typically you would use another square piece to fill the hole so that when the rack drops, the granite becomes flush with the top lid to look like a single piece of granite

Step 2: Make a spice rack

The spice rack needs to have a hollow center so that the actuator shaft goes through the center and lifts the top, the bottom of the actuator is attached as shown below. The height is adjusted by propping up the base so that the limits of the actuator are such that when the actuator retracts and shuts off, the spice rack is fully closed.
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Step 3: Controls

To make it go up and down, you need a 12vdc power source and a DPDT switch all available from Firgelli Auto. The actuators are all 2 wire and the power source is too.
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How to Build an Octagonal Deck

By David Grice (cobourgdave)

(http://www.instructables.com/id/How-to-Build-an-Octagonal-Deck/)



This is a 12 foot deck I built in 2005. It has gone through 6 Canadian winters and one restain of the deck surface. This instructable will cover each step with pictures and the Bill of Materials. The costs shown are from 2005, with the total about $1500 Canadian, not counting tax, the cost of the tent, or maintenance.

[image: image]

Step 1: Materials required

Tools required are:

•   Hammer

•   4 ft Level

•   Clam shell shovel or post hole auger

•   Powered hand drill (I used a 1/2” hammer drill.)

•   Hand Circular saw (Mine is a 7-1/4.”)

•   Shovel

•   Wheelbarrow

•   String

•   Chalk
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Step 2: Chalk out the deck

This is a 12 ft diameter cantelevered deck, with poured concrete piers. The structure that follows assumes you will want to attach the deck to the house. Find a spot 6 feet from the edge of your house (plus an allowance for a ledger board) more or less centered on the house entrance. Mark this spot as the central support column of the deck. Drive a peg. Attach your string to this peg and, draw a chalk circle with a radius of 6 feet and a second circle of 4 feet. Start marking the position of each of the 8 support posts. String a line to the right edge of your door and driving a peg at the intersection of this line and the 4 foot circle. Carefully rotate the string 45 degrees counterclockwise. Strike this second chalk line and hope the subtended angle covers the door entrance. If it does, drive a peg at the 4 foot intersect. If it doesn’t, fiddle with these two lines so that the 45 degree arc is centered on the door frame. After these first 2 pegs are in, progess around the circle until all post holes are pegged.
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Step 3: The center post

At the center post peg, dig a hole to below frost level. In my county, that means a minimum of 42 inches. Use a length of 10 inch Sona tube in this hole. Before pouring the concrete, mark the height of the pour by marking the periphery of the Sona tube at a point a joist width and a deck plank thickness, below the level of your house doorway. Cut the Sona tube at this height, mix the concrete and pour to the top. Imbed a 4 inch carriage bolt in the center. I used a 3/4 inch bolt. I didn’t use rebar but, you may wish to.

Now dig a hole for each of the 8 outer posts using a 6 inch Sona tube, below frost level and about 3 inches above ground.

Now don’t pour until you review the next step, which will instruct you to imbed saddles in the 8 posts.

Step 4: Aligning the post saddles

Refer to the diagram in step 2. When imbedding the saddles in the outer 8 post pours, imbed the saddles in post 1 and post 3 to align with the rectangle shown in Step 2. Continue next with post 5 and 7 following the same rectangle. I call these the ODD numbered posts. The EVEN numbered posts are poured and the saddles aligned again using step 3 as a guide. Align post 2 and post 8 saddles, followed by post 4 and post 6.
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Step 5: Starting deck foundation

With the concrete firm, use 3 inch deck or brass screws to fasten a pressure treated 4”x4” upright in each of the 8 saddles. These uprights are marked and cut so that the top of each is level with the center post. Screw pressure treated planks to the uprights to form a rectangle flush with the top of each upright.

Step 6: Finish deck foundation

As in Step 5 the ODD numbered posts are framed to create a rectangle that intersects the rectangle of the EVEN posts. Follow the image, screw the pressure treated lumber in place, and then double up the rectangles. What we have now is an 8 pointed polygon which is the deck foundation. Each point or vertex of the polygon will support a deck joist. (If you start the rectangle with the ODD numbered posts, it doesn’t matter, as long as you end up with the 8 pointed polygon.)
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Step 7: Deck joist

There are 8 main deck joists, each crossing a vertices and resting on the center post, giving us a 2 foot cantilever to the deck. Each joist is 6 feet long and sits at angle of 45 degrees from adjacent vertices.

Note that the joists pushed together at the center post and, as shown in the next step, four of the joists have been cut at a 45 degree angle to assure a tight fit. The joists will eventually be held down with the bolt in the center post.
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Step 8: Detail of joists on center post

This is a detail to show the joists mounted on the center post. They should be pushed together as we proceed.
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Step 9: Some arithmetic

The circumference of the deck is formed by the end joists. This picture gives some detail about the calculation of the length of each end joist. Frankly, my advice is to cut one end of the end joist at 22.5 degrees; measure twice, then cut the second end at 22.5 degrees! The real secret here is to keep the subtended angle at 45 degrees. This calculation is based on a zero width line; at the very least the results are out by the joist thickness. How many planks have you ever seen that have exactly the same thickness? Take the calculation as an approximation only.

Step 10: End joists all in place

At this point, joists have been installed. Look carefully and you see the joist ends on the center post are still floating free. You can now rotate the deck joisting to adjust the deck orientation to the house entrance. When are satisfied that the orientation is okay screw each main joist to the corresponding vertices. At this point, I sloped the ground under the deck and covered with several inches of gravel.

Step 11: Connecting to the house

I used 2 ledger boards here to accommodate two vent pipes and to assure that I had an attachment surface beyond the entrance lintel.

Notice I have installed the first couple of CROSS joisting. There are a lot to come.

Last, this is a good time to bolt down the center post end of the joists.
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Step 12: Clamping the main joists to the center post

The 4 inch Carriage bolt imbedded in the center post is clearly too short to extend to the top of the joists, so I up-ended a second bolt and connected both bolts together, giving me a way to clamp the joists down. Of course I started by screwing a second nut and a large diameter washer to that second bolt, beforehand. This is a temporary solution, which we will alter when finishing the decking.
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Step 13: The Cross joists

The Cross joists are perpendicular to the end joists and are set at 16 inch centers. Notice that the joists are clamped at the center. This matrix of joists, end joists and cross joints is extremely strong. Can you see the last one I was about to install, which ends the task of installing the joists for the deck? All joists are secured with deck screws.
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Step 14: Installing the cedar deck

Start at the outer edge of the deck and work inwardly to the center. The first row of decking overhangs the end joists by 1-1/2 inches.

Each piece of deck planking is fastened between adjacent main joists. Use deck screws, alternately driving the screws either to the front edge or bottom edge of the plank in a zig zag pattern. DO NOT screw down the ends of the planking at this time keep the joints tight. Proceed around the periphery, with no spacing between planks. From time to time you will have to rip a board to keep the progression even. Keep the scrap, it will fit an inner circle.

Step 15: The Center post clamping bolt

As you get closer to the center of the deck, you will need to insert some scrap joisting to provide a surface to mount the decking. Additionally, since the deck planking is firmly holding the joisting together, we have the opportunity to modify the center post clamping screw to assure that the final pieces of decking can be fastened in the center without interference.
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Step 16: Clamping bolt clearance

To get the clamping screw and nut below the bottom of the deck surface, we need to chisel out the edges of the main joists around the clamping screw and nut to accomodate the big washer. In fact, at this point I installed a second smaller washer between the clamping nut and the original large washer to reinforce the larger washer. Follow the image here and cut deep enough to accomodate screw and washer(s) and wide enough to JUST accept the largest washer. Mark the excess bolt length above the clamping nut, disassemble the nut and washer structure, and then hacksaw the bolt to length. You will probably have to try this a couple of times to get it right.
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Step 17: One of several mods

The connection of the Octagon deck to the house required a small alteration in the plan. Keep the octagon shape, but check the space between the wall and the deck and make it obvious. Here is the framing between the deck and house.
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Step 18: Between house and deck

Here is the decking between the octagon and the house wall.
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Step 19: Decking complete … sort of.

The deck looks great but my skills with the saw left rather wavy lines along the planking over the main joists. So my answer was to cover the joints with an inlay of cedar decking. Two reasons for this:

•   Wavy lines

•   Inlays clearly define the triangular segments of the octagon
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Step 20: Second mod.. inlays

To do the inlay:

•   Rip a 6 foot piece of cedar decking about 3/8 inches thick.

•   Use the 7-1/4 inch saw to cut the channel straddling the saw joints along the main joists to about 1/4 inch depth.

•   Fasten all joints in the channel with a deck screw and washer

•   Use contractors glue (waterproof) to glue the ripped strips into the channel.

•   Use a hand plane to bring the level of the inlay to the deck surface. Sanding takes too much time.

Step 21: The power saw as a router

Using the ripped piece of decking previously mentioned, straddle the saw joint with the cedar strip so that it is centered above the joint. Draw a line along the right edge of the strip. See red dotted line in the diagram.

Measure your power saw edge guide. What is the measurement to the saw tooth closest to the edge guide? It should typically be about 1-1/4 inch. See yellow rectangle in the diagram.

Use a piece of scrap wood no thicker than 1/4 inch and tack the scrap wood onto the deck to the right of the drawn line a distance equal to the measurement of the guide to saw blade and parallel to that line. See the brown rectangle in the diagram.

Make a cut from the vertice of the joint to the center of the deck. That’s 1/8.” Put the cedar strip between the scrap wood guide and the saw. Make another cut. That’s a total of 1/2” channel. You got it! Proceed until you get close to the line on the left of the saw joint. Insert the strip, or make another cut. BE CAREFULL. MEASURE TWICE, CUT ONCE. PLEASE TRY ON A SCRAP OF WOOD BEFORE DOING THIS! When finished, clean out the uncut pieces with a wood chisel.
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Step 22: Inlays completed

It doesn’t require a genius to see the improvement of the design with the inlays. The lines at the main joists are dead straight; the triangular features of the octagon pop right out.

Be sure to review this whole procedure. You don’t want to glue a strip down before screwing the joints down. In this picture (aside from my wife’s geraniums) notice that I had not decided how to finish the center. I eventually decided on a one-piece cedar octagon.
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Step 23: The tent mod

In our county, a hard roof on a gazebo or any deck changes all the rules. The setbacks for a deck move from 4 feet to 23 feet the minute your designs include a hard roof. The result is that I had to design for a tent roof. This design started with the intention of cedar rails and a semi-permanant roof.

As it happens, my wife found a really great buy on an octagonal garden tent (about $575 Cdn.) The problem was that the outfit selling the tent had little or no documentation and were not sure of the size. They guessed 14 feet. Does that mean 7 foot edge to edge or 7 foot radius? We bought it and found that the radius is about 13 feet 6 inches. They must include the diameter of the support poles in the 14 feet. Regardless, here is where the last design mod is described.

I couldn’t increase the current radius, but I could put in extensions to the vertices to support the tent poles. Each post support is constructed of 4 pieces of wood. Two sides at 8 inches, cutting both ends at 22.5 degrees, and two center pieces at 4,” again with 22.5 degree cut both ends. Assemble as shown here, glue and screw and mount at each vertice below deck level. Fasten deck planks following the pattern of the deck with a 1-1/2 inch overhang.
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Step 24: The end

That’s it guys. I am not going to talk about the stairs, we all have been there.

This is my first instructable and it has been interesting.

A couple of things:

•   I sanded and refinished the deck in 2009. I probably will do it again in the future.

•   The idea to push the deck planks tight together came from my local lumber yard person who noted that shrinkage will occur regardless, but less with cedar than PT. His opinion has been confirmed since very little shrinkage has ocurred. My pressure treated fenceplanks have shrunk about 1/2 inch in width in the last 6 years.

•   The deck has been very sturdy, even with a full band with instruments playing on it—no shaking or bouncing.
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Air-Powered Star Trek Style Door

By uiproductions

(http://www.instructables.com/id/Air-Powered-Star-Trek-Style-Door/)



I always wanted a piece of Star Trek and the Disney Monorail in my house, and one thing they have in common is that they both have automatic sliding doors. It would be the perfect, most geek-ified entryway for my bedroom.

Edit: Not every detail is included in this Instructable. I did the best I could using pictures I had taken 4 years ago. There are some more details on my blog if you would like to read more: http://uiproductions.blogspot.com.

To be acceptable as a permanent renovation to our house, I knew the door had to have a normal appearance, as well as be practical and maintenance free. To reduce the number of moving parts (and maybe for a little coolness factor), I decided to make the door air-powered. The air would be supplied by a small compressor and storage tank located in the attic. In order to open and close from the inside and out, the door needed a little bit of brainpower. I decided to use a small PIC microcontroller, my platform of choice still to this day. Arduino didn’t exist back then.

With a rough plan in my head, I drew a quick CAD model of the door and the brackets that would connect the pistons to the door halves. I was ready to start purchasing parts.
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Step 1: Buy parts/tear out wall

Here are some of the parts I used:

•   Craftsman 1 Gallon Air Compressor/Tank

•   32” wide, solid wood door from Home Depot (to be cut in half)

•   Pocket Door Track from McMaster.com

•   Two 16” stroke, 3/4” bore pneumatic pistons from McMaster.com

•   A 5-way, 12V solenoid-operated valve from McMaster.com

•   Various pneumatic hose, fittings, a regulator, push-on hose connectors, two valves for air supply and purge

Your parts will vary depending on your door size, your wall configuration, etc.

Start tearing out your wall with a hammer, crowbar, or any other destructive tools you can find laying around. This is the fun part of the project!

[image: image]

Step 2: Install the track, hang the doors, and patch up one wall.

I proceeded to cut the solid wood door in half with a circular saw, sanding the edges when done. I considered using bi-fold doors which are already the right size, but they didn’t give the appearance of a normal door when joined together.

With all of the interfering studs removed from the wall, I held the rear drywall in place with 3/4” thick wood boards, which would still leave room for the door to travel through the wall. I added a new 2x4 stud on one side to support the pocket door track, and installed the track and a door half using the included hardware. You can see below how the one half will slide into the wall cavity.

Some strips of drywall, mud, and trim take care of the hallway with no problems.
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Step 3: Fabricate door bracket/install pistons

Next I had to fabricate a bracket to connect the pistons above the door to the actual door. I welded up a bracket out of some steel flat bar from Home Depot and attached it to the back of the door with a spacer block. I could have really used some more advanced tools at this point, but I had to work with what I had at the time. You can fabricate this bracket from sheet metal, steel bar, wood, or whatever you can find.

With the two brackets fabricated and installed, I mounted the two 16” pistons above the door, side by side. Air supplied to the back of the pistons would open the doors, and air supplied to the front of the pistons would close the doors, as seen below. I rigged up the valve temporarily to test everything out.
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Step 4: Electronics

For the electronics, a simple on/off switch would have worked. But I wanted to get a little fancier and control the timing of the doors opening and closing. I made the circuitry from components that are readily available at Radio Shack and Sparkfun.com. The circuitry just waits for the button to be pushed then switches the air valve on so the door will open. After a few seconds, the valve switches back off and the door closes.

I mounted a DIP socket, a relay, and a few other components on a Radio Shack perf board, and placed the whole thing inside a plastic junction box. I also wired in two AC power switches, one supplying AC power to the wall adapter for the circuitry, and the other supplying power to the compressor in the attic. I wanted the whole system to be enabled and disabled from this “control panel,” including the air supply.
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Step 5: Test it out/patch up the wall

After countless cycles of testing and tweaking the door operation with the wall open for a month or two, I finally felt comfortable closing up the wall.
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From there it was just a matter of painting the wall, and it was back to looking stock. I purchased a blank white wall plate from Home Depot. I drilled it out for an illuminated pushbutton and a 3-position keyswitch, both of which I bought from McMaster. I also purchased a plastic hatch door from McMaster for the control box. Lastly, I added an air conditioning vent above the door. This lets the air venting noises be heard, and it also provides me access to the valve and pistons should anything go wrong.

After you’ve tested the door and patched up the wall, that’s about it!
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Make a Hardwood Floor that Looks 3D from Your OWN Trees

By Richard Lange (Vyger)

(http://www.instructables.com/id/Make-a-Hardwood-Floor-that-looks-3D-from-your-OWN-/)



I have cut a lot of logs over the years and I have always been impressed at how beautiful some of the wood looks inside. I always wondered if there wasn’t something I could do with it besides burn it for firewood. But how can you make anything from trees without the large scale professional tools and a mill? I discovered there is a way, but I warn you it’s not an easy project.

Cutting up logs and turning them into 2 inch diamonds, yep a crazy idea. That’s what I am going to show you how to do in this instructable.

Step 1: The chainsaw

For this job you have to start with a chainsaw.

One thing about chain saws to remember—the bigger they are, the more tired you get using them. You can cut all day with a medium size one and not feel like your arms are going to fall off. So unless you have really large logs and can afford an expensive saw, a medium 16 or 18 inch one will work great.
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I have 2 kinds of logs for this project, big ones and really big ones. Logs under 3 inches in diameter won’t really work for getting finished dimensions of 2 inches. Anything over 4 or 5 inches will work pretty good for this, but the way you cut the medium logs and the really big logs is different. Big logs can be cut into slabs. Since my finished size is going to be 2 inches I try and cut the slabs in 3 inch thick pieces. Small logs you can cut into two. The size you need to cut them to depends on how large a piece your band saw can handle.

A key to cutting straight is to have a sharp chain and a good bar. If some of the teeth on your chain are dull on one side, it will cause your saw to cut in an arc, which means you’re cutting firewood and not wood for the floor.
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Cutting in the snow has its benefits. You can use the snow to brace the logs to keep them where you want them. And if you cut all the way through the log and into the snow, it doesn’t dull your chain.

A Y or fork or branching produces some of the more interesting grain patterns. Cut it straight through the center to make it manageable for your band saw. Don’t try and cut from the top down straight through. The saw will wander all over. Start by cutting a line all the way down where you want your cut to go. That gives you a guide of sorts. Often when you cut like this the saw will cut out stringy wood. This is because you are cutting with the grain and rather than producing little flakes, it scrapes out long strips. Much like a hand plan does. It can clog your saw so if it gets jammed up stop, so and clear it out. If you get too much of this shredded wood jammed around the saw sprocket, it can cause your chain to fly off.

Step 2: Cutting slabs and blocks

Start by measuring where you are going to make your cuts. You can just guess, but in my experience you often will guess wrong. It’s easier to use a tape measure.

My finished size is going to be 2 inches so I am making 3 inch cuts. That sounds like a lot of waste and actually it is, but any chain saw is going to take out a pretty wide cut because the bar is not narrow. In addition, the cut is not going to be completely straight up and down. Even the best chain saw moves around while it’s cutting and takes out extra wood. Finally, this slab is going to have to be processed further. It needs to be run through a planer in order to make the cut sides parallel so you will lose wood there too.

Start the cuts across the top following the lines you made. After getting these started, and I usually cut them as deep as the bar is, angle the saw down and cut lines down the front. These serve as guides so you can stay on a parallel cut.

Rock the saw between the cuts across the top and the cuts on the front. This allows you to keep both lines straight as you work down through the wood. You might notice that my trunk is sitting on top of another piece. This gives me clearance to cut the front lines. Often you will find your saw at about a 45 degree angle, cutting both top and front at the same time. Take your time and let the saw do the work.

Cut all the way down, but don’t cut a piece off until you have all the slots cut almost all the way. This gives you the weight of the whole log as a stabilizer until you get them all cut. Having another log underneath also prevents you from cutting into the ground and dulling your saw when you get to that last little bit. After you get through these, you are ready to take them inside for the next step.
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Step 3: Logs are imperfect but there are ways to work around it

A lot of times logs will rot from the center outward. In these the core is not going to be any good. When you run across these try to cut the good wood on either side of the bad part. How can you tell if it’s bad? Looking at the end you will see that the core wood is different, soft and spongy looking. It also doesn’t leave sharp lines when cut, kind of like cutting warm butter.

Wet verses dry:

This is a good place to talk about wet wood verses dry wood. You can’t use wet wood for your floor; it has to dry out first, but wet wood cuts easier than dry wood (usually). An exception here is really wet wood that is frozen solid; that’s like cutting rock. But dry wood is stable and it’s usually done cracking and warping. You can cut a parallel slab of wet wood, leave it sit for the summer to dry out and find that its warped into a U while drying. I prefer to let the wood dry for several years before I do anything with it. When the bark peels off of it and leaves just the bare wood then it’s close to being ready. Of course you take a chance of it rotting in the meantime, but at least you can work with it without it changing shape and shrinking, which is what wet wood will do. This means you have to plan way ahead or find trees that are already dead and dried.
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Step 4: A finer cut

Now that you have your slabs and dissected logs done, you can move indoors and work with power tools. Smaller logs can go directly to the band saw. Why not go straight to a table saw? Table saws are great tools but they have their drawbacks. The maximum height of the cut of the blade of my old Craftsman table saw with its 10 inch blade is 2 1/2 inches. Also table saws can’t handle any kind of twisting or rocking of the cutting stock. If the material does anything except move in a straight line, it will usually bind up the blade. The blade has no flex to it. On the other hand, band saw blades are just fine with the wood moving a little, and they can usually handle much thicker wood. My band saw is one of the smaller ones.

This saw cuts wood almost up to 5 inches thick so I cut all my logs to be just under that. This saw comes with a 3/8 inch blade, but its worthless for cutting anything thick like these logs. You need to get a full 1/2 inch blade for it. Actually, several blades. I found that dry, rock hard ash wood dulls the teeth on these pretty fast.

The main goal with the band saw is to cut logs down into blocks that are small enough to fit on the table saw.
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Step 5: Planing slabs

The reason you have to plane these slabs is so they can run flat on the table saw and not bind up the blade. I tried cutting both planed ones and unplaned ones. The planed ones were much easier to work with. The unplaned ones rocked around on the high spots and were very difficult to move through the saw blade without binding it up. Also, when the two sides of the slab are not parallel and it’s too thick a piece to cut all the way through, you cannot flip it over and cut it through from the other side. The saw blade is pointing in a different direction because the surfaces are not parallel and the two cuts won’t match up. So, it’s a little extra work to plane them, but it saves later on.

Raise the plane above the work piece and slowly lower it down as you run pieces through it. I usually work only one piece at a time rather than trying to run multiple pieces through one after the other. Be very careful doing this. If you go too fast the planer blades can impact on a high point and can actually break. You want it to shave the high points down gradually. It might take a lot of passes to accomplish this. After you get a flat side, turn the slab over about every 2 or 3 passes so you shave down both sides evenly. Keep going until the chain saw marks are mostly gone. If your slab is too wide to fit your planer, you might have to cut it in two with the chain saw.

Planing produces a lot of saw dust and chips. I bagged up a lot of mine and gave it to a friend who used it as bedding for his dog. It is soft and warm and smells great (depending on the kind of wood). And when it gets dirty, you can dump it in the garden to use for compost.

Step 6: Finally, the table saw

Once you get blocks small enough for your table saw, you begin to get results that look more like lumbar and less like logs.

To cut the slabs, you might need to free cut them through the middle. If the slabs don’t have flat edges, you can’t run them along the rip fence. You need to get a flat face to glide along the rip fence. If the slabs are too thick for your saw blade to cut clear through, you can flip them over and cut them again from the backside. Another option is to run them on your band saw. The band naturally follows the partial cut and glides right through.

After you get a stack of rough cut sticks, you are ready to move on to the final cut. The reason for making a rough cut first is to make certain you get the right size. You can’t uncut a piece of wood, so even though it seems like a waste of wood, you need to do a rough cut before you move on to the final cut. The rough cut size I am working with is 1 1/4 inch by 2 1/4 inch. The intended finished size is 1 inch by 2 inches.

I found it a good idea to let the rough cut pieces “rest” for several days. A few weeks would be even better. If they still have moisture in them it lets them dry out more. In addition, if they are going to do any warping or cracking now is the best time for it before you start finished cutting. An even bigger problem is shrinking. As wood looses moisture, it shrinks. If it shrinks below your target dimensions, you will not be able to use it.
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Step 7: Making the final cuts

To do the finished cuts, I used a fine tooth saw blade. The blade I have been using up until now is a 40 tooth general purpose blade. Now I am moving to an 80 tooth blade. The larger number of teeth make a smoother, finer cut. This is where we need to get exact so precision becomes the priority.
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To measure for these cuts, do not go by the markings on the rip fence guide. Those were fine for the rough cuts but not for this. Measure from the edge of the saw tooth to the rip fence. Actually put the measure under the tooth so you can see it line up. Don’t use a tape measure; its not accurate enough for this. Use a good ruler that is accurate.

I made 4 cuts on each stick. I cut them first to 1 1/8 and 2 1/8. This way I cut every side of the stick with the fine tooth blade. This blade actually puts a little shine on the wood after it cuts because of the fineness of the blade.

Step 8: Sanding

You need to decide which side is going to be the top for each stick. Then each top needs to be sanded. You do this now because it’s a lot easier to sand a stick than it is to sand a little rhombus piece. You could wait and sand them after they are in place in the floor (and you may need to do that anyway), but it’s easier for now to take out any flaws and saw marks while you have a chance.

A stationary belt sander would be nice to have for this job, but I don’t have one. What I do have, however, works just as good. It’s a Craftsman 3 inch belt sander and I got the stand to go with it when I bought it long ago. The stand turns it into a stationary sanding machine. Bolt it down to a portable work bench and you are all set for mass production.

I started with a 50 grit fast cutting paper and ran everything through to take out the flaws. I followed it up with a fine 80 grit, which didn’t leave behind any sand marks.

Just a suggestion: By now you should have invested in some dust masks—this is a good place to use them.

Step 9: Spline

Rather than just gluing my pieces together in a flat butt joint, I decided to use a spline to join them. I could have used the traditional tongue and groove method but that would have involved a lot more cutting and I would have lost even more wood. A spline can work just as well, if not better than most other methods for joining surfaces.

A spline is a small flat piece of wood that fits into a slot in order to help hold jointed pieces together.

One of the advantages of using this method is that the spline will help with any cracks in the wood like you see in the pictures. The spline together with the glue will reinforce the piece at the same time that it holds it together.

I needed to switch saw blades for this. I used my 60 tooth Craftsman blade. The teeth on this blade are narrower so the slot that it cuts is smaller. I have a lot of thin plywood pieces called door skins that fit perfectly in this slot so I don’t need to cut any wood specially to use for the spline.

Set your blade height to what you plan to use. I cut mine 1/2 inch deep. Cut the slots on both sides. I ran all my pieces twice to make sure the slots were clean. Cut them with the face towards the rip fence. By doing this, you make sure that all the tops of the boards will line up level with each other even if a piece’s thickness is a little off.
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Cutting these now is a lot easier than after the rhombus’s are cut. You will still have to cut a slot into each side of those but you will already have half of it done by cutting these now.

You might notice that I put a finish on these pieces. Normally you would wait until after the floor is in place to put a finish on them, but because I was planning on taking pictures of the pieces and showing the possible designs I put a couple of coats of finish on them after I sanded them.

Step 10: The last step, make a jig and cut the rhombus

A cutting jig is a saw accessory that helps you make complicated cuts that turn out the same every time. To cut the angles for the rhombus, you need to make a jig. It’s not hard to do if you follow the steps.

First you need a piece of wood (or plastic) that will fit into the miter guide slot in the saw table. This stick has to fit tight to keep the jig from moving anywhere except back and forth but be lose enough to slide freely in the slot. Next, find a big enough piece of plywood to fit the saw table and cut at least 2 sides square. The square corner will be at your lower right hand position. Set your rip fence for 2 inches—the final dimension of your pieces and use your ruler to measure it. Then slide your plywood up the rip fence and make a cut in it about half way down. Stop and turn off your saw but don’t move the plywood. Now with the plywood still in place and not having moved, screw the plywood to the stick in the miter guide slot. This fastens and locks your jig in place square with your blade. It should now be able to slide back and forth along the rip fence, but not bind with it or the saw blade.

Now you need a good protractor or angle guide. Move the rip fence over out of the way and put the protractor on the saw blade. You need to measure and set your angle with the blade, not the edge of the jig. It’s the blade that counts. The angle you are setting is 60 degrees. Be exact. Mark your board as to where this angle is. Then take a straight piece of wood and place it along the line and check it again with the protractor. When you get it dead on, then screw it down to the board. This is the guide for cutting all your sticks. You may have to (very likely) adjust this angle to get it correct. I was 1/2 a degree off in my initial setting and my rhombus pieces would not fit together correctly. This is a very exact angle, it needs to be as close to 60 degrees as possible. You can adjust the angle of the guide stick by loosening the screws, all but the one nearest the blade, and pivoting it on that screw. Once you get it right, don’t ever move it.

Make a push stick with the front cut to the same angle as your rhombus pieces and make it as thick as they are. A rejected stick from your cutting makes a perfect push stick. Screw a piece of wood to the top so it reaches over your cut piece. The idea is that once you cut off that little diamond it’s going to vibrate from the saw blade running. If it turns even a little bit sideways and a tooth of that blade catches it, it will launch straight back at you. Your push stick keeps it straight against the rip fence and allows you to push it on past the blade and the top prevents it from popping up out of your slot.

[image: image]

I added a bumper board to the front once I had tried the jig out and had it all correct. The bumper actually works really good. You hold the stick to be cut against your guide with your left hand, hold your push stick in your right and then just push the whole thing into the saw blade with your hip. After a very short time you develop a rhythm and it’s almost like a machine cutting. All your little rhombus pieces slide out the back and make a nice pile.

You will have short pieces left over from your sticks that you can’t hold to your guide with your fingers because the pieces are too short. Save them and cut them at the end using a clamp to hold them to the guide. You won’t waste them, they can be cut, but don’t try and do it by hand that close to the blade.
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Step 11: The results

Finally, from a tree to a rhombus. Now sit down at your table or on your floor and start playing with your pieces. Put three different colored pieces together and look at it for a moment and you will see a box. It can either be a solid box with the outside corner towards you or it can be an open box with only the 2 back sides on it. Your eyes might flip back and forth between the two. Since we live in a 3D world our brain is used to seeing in 3D and when it sees something like this it tries to interpret it as such.

Now make 3 boxes and push them together, add 3 rhombus to the blank edges and you are once again back to a 6 sided figure. But now it looks like 3 boxes inside of another corner of a bigger box, or does it? Take six pieces of all the same color and make a star out of them. It’s the same pieces, just a different arrangement and it looks completely different, until you notice that it actually has boxes in it like the other one. The more you play the more fun it gets. The patterns that emerge are amazing and your eyes keep trying to make sense of it.

[image: image]

Getting this far, to the finished floor pieces, is as far as this instructable is going to go. Actually installing the floor will be another instructable in itself. (Rhombus part 2 ?) I need to make a bunch more batches of Rhombus’s until I have enough.

You can make these pieces out of conventional wood stocks. Left over scraps would work perfectly. I started out with logs because I wanted to do something with my own wood. That is optional. You will need to make a cutting jig though even if you use different wood.

Have fun with it.
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Cloning Sheep

The Droidalyzer—An Open Source, Bluetooth Alcohol Detector Accessory for Android Phones

Candied LEDs

Aurora 9x18 RGB LED Art

Interactive LED Table

Digital Window Sticker (Arduino Controlled)

Clap-Off Bra

Turn Signal Bike Jacket

1300 Lumen Bike Light

The Eyewriter



Ever since primitive humans started shaping sticks and stones into tools for food foraging, technology has been an integral part of the human experience. As humanity evolved, our technology has evolved with us, gaining momentum with each additional innovation. Technological innovation is now progressing at such a staggering exponential rate that it is hard to keep up with it—which is just how it should be!

The projects that follow are prime examples of people’s desire to ever innovate. Whether creating something practical like a low-cost eye-tracking device for ALS patients, or something more whimsical like a clap-off bra, the projects that follow are not only advancing technological innovation, but are providing cutting edge technology to regular people.
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Cloning Sheep

By Plusea

(http://www.instructables.com/id/Cloning-Sheep/)



This Instructable describes how to clone a willing sheep. First of all you need a volunteer sheep with good intentions, who will not mind to be cloned and reproduced multiple times. In the case of the sheep that I chose to clone, he had a secret plan for world domination.

Sheep cloning project website: http://www.plusea.at/?p=508

Step 1: Materials and Tools

•   1 Sheep volunteer

•   3D scanner

•   3D printer

•   Mold casting material

•   Plaster, gypsum or other casting materials

•   Casting equipment: mold release spray, cups, sticks, newspaper ….

•   Good intentions

Step 2: 3D Scan

Get your sheep subject to sit still while you 3D scan them. Sheep tend to get super excited to representations of themselves and are easily distracted.

Once you have a clean 3D scan, you still might need to clean up the data, close all the holes and prepare it for printing.
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Step 3: 3D Print

From your 3D scan you can now print out the first replication of your sheep. You will need to keep your original sheep close at hand though, to make sure the 3D print bears a close resemblance.

After 3D printing the first sheep clone must undergo a horrible etching bath to remove support material. Be nice to them and reward them for undergoing this process. It is not fun.

And, as the original, also its clones are fascinated by representations of the self and are easily distracted by them.

Step 4: Mold Making

3D printing is not a cheap process, so in order to make multiples of your 3D printed clone sheep it is best to make a mold from it so that you can cast multiples.

Build a rig from legos and submerge half of the clone sheep in liquid polyurethane, which becomes rubbery when cured. Once one half is ready apply Vaseline to the surface and fill up the other half. This way the two halves do not stick together and you can open up the mold to safely remove clone sheep.
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Step 5: Casting

To make replicas of sheep you need to prepare the mold for casting. Make the hole in the mold (the result of how you mounted your sheep when casting the mold) cylindrical so that the casting material will flow in nicely and that it is big enough for air-bubbles to escape.

Use mold release to ensure your casting materials will not stick to the mold. Use rubber bands to hold the two mold halves together.

Prepare your casting materials. Pour into mold. Let Cure. Remove.

The clones of your clone resemble your clone much more than your first cone resembles the original. This can lead to tensions and might require some effort on your behalf in making them all feel comfortable around each other.

Step 6: Mass-cloning

Now you’re all set to replicate your sheep as many times as you want. The casting process does not always run smoothly so do not worry if a few of your clones turn out different (missing parts of the body, or miss-aligned mold halves …) you should still love them and count them to your army of sheep.
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The Droidalyzer—An Open Source, Bluetooth Alcohol Detector Accessory for Android Phones

By Al Linke (alinke)

(http://www.instructables.com/id/The-Android-Breathalyzer/)



The Droidalyzer is an open source, Bluetooth alcohol detector accessory for Android Phones. Pair the Bluetooth enabled Droidalyzer to your Android phone and then use it to detect your alcohol level.

The Droidalyzer is not a professional Breathalyzer and is for entertainment purposes (i.e., fun). It does not output a blood alcohol content (BAC) reading and rather plays different audio responses relative to alcohol levels with four character voices to choose from. After each alcohol reading, you’re prompted with various options such as calling a preset designated driver, calling a taxi, finding nearby friends and places (via Facebook integration), and even a random drunk dial option if you’re feeling adventurous.
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Hardware features

•   Small form factor, easily fits in your pocket

•   Doubles as a phone charger with the included re-chargeable battery (use a standard USB charger)

•   Mouth piece not required to keep things sanitary when sharing the alcohol detector among friends

Android app features

•   Four selectable characters (old english gentleman, pirate, spooky, and mean guy) who speak the alcohol detection results in their own personality

•   Verbal alcohol detection responses can also be personalized using Text to Speech

•   Support for English, French, Spanish, and Simplified Chinese

•   Pre-store designated driver and taxi phone numbers

•   Simulation mode that allows you to try the app without the hardware

This is the DIY version if you want to build your own from scratch. A productized version is available at http://droidalyzer.com.

Materials:

•   Altoids Tin—$2

•   IOIO Board—$50

•   Seeed Lipo Rider—$10

•   Seeed Grove Alcohol Sensor—$8

•   LIPO Battery—$6

•   Bluetooth Dongle—$5

•   On/Off Switch—$1

•   Another IOIO board or a PIC3KIT programmer (required if using Bluetooth to upgrade the IOIO firmware to Bluetooth compatible)

•   Android Phone—2.3.3 or above if using Bluetooth. Android 1.6 and above will also work but you’ll need to connect the Droidalyzer to your phone with a USB cable as opposed to using Bluetooth.

The key component of this project is the IOIO board (pronounced yoyo) which enables an Android phone to receive data from external sensors (an alcohol sensor in this case). There are a few other methods to interface Android to external sensors including new hardware and an API from Google called ADK but IOIO in my opinion is the most mature and the easiest way to go. Plus this project needs to communicate over Bluetooth as opposed to a hardwired USB cable, which ADK does not support. Ytai Ben-Tsvi, the guy who runs IOIO, has things well documented at IOIO Wiki as well as an active support community for questions and was kind enough to allow us to use IOIO in this project.

(http://www.youtube.com/watch?v=Iaaznp5IcQ8&feature=player_embedded)

A little more nitty gritty detail on how it works

(http://www.youtube.com/watch?v=q2Reqfw44pY&feature=player_embedded)

Step 1: Preparing the components

First thing you’ll need to do is upgrade your IOIO to be Bluetooth ready.

If you’re using an Altoids tin for the enclosure, you’ll need to de-solder the connectors on the Seeed Grove alochol sensor and Seeed LIPO rider as there won’t be enough room with the connectors to mount everything inside the tin.

Step 2: Schematic

Pin 40 gets the analog output of the alcohol sensor.

Heating up the alcohol sensor takes up battery life. So to conserve the battery, the app will only turn on/heat up the alcohol sensor when it is needed. When pin 1 is LOW, power goes to heat up the alcohol sensor. When pin 1 is HIGH, power is turned off to the alcohol sensor.

The Seeed LiPO Rider takes the 3.3V out from the LiPO battery and outputs the 5VDC that the IOIO needs to run. Plug any standard USB charger into the mini USB port on the Seeed LiPO Rider to charge the battery.

Step 3: Assembly

Wire up everything per the schematic and be sure to leave enough length in the wires such that you can mount all the components in the Altoids tin. Like any project, do a test with your Android phone before final mounting to ensure everything is working as it should. The pictures illustrate the assembly positioning of the components.
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Step 4: The Droidalyzer Android app

The Droidalyzer Android app is available on the Android Market from the link and QR code below. The app has a simulation mode so even if you don’t have the Droidalyzer hardware, you can still install the app (it’s free) and play around to see the functionality knowing of course it won’t detect any actual alcohol without the Droidalyzer hardware. You can also see how it works from the screen grabs below.

App Link from Android Market (Free) (https://play.google.com/store/apps/details?id=talkingbreathalyzer.main.source)

Once you’ve got the app, pair the Droidalyzer to your Android phone. This pairing will only work on Android phones 2.3.3 and above, the bluetooth pairing code is: 4545 and the Droidalyzer will show up as “IOIO” in Bluetooth settings. If you’ve got a phone below Android 2.3.3 but above 1.6, then you can still do the project but not over Bluetooth and instead will need to use a USB cable to connect the Breathalyzer to the phone. If using a USB cable, then you’ll also need to turn on USB debugging. From your phone, go to Settings —> Applications —> Development —> USB debugging (ensure the box is checked).

Note also that not all Android phones support IOIO, a list of supported Android phones can be found here: (https://groups.google.com/forum/#!topic/ioio-users/pW0wlUQnlUI)

After you’ve got the Droidalyzer paired or USB connected, then launch the app and if all goes well, the top of the screen will read “Breathalyzer Status: Connected.”

Note that the Droidalyzer is not a professional breathalyzer and is for entertainment purposes only (i.e., fun) and by no means should be used to determine whether or not one should drive after consuming alcohol. It does not output BAC but rather outputs 4 levels of alcohol consumption: No Alcohol Detected, Almost Sober, Tipsy, and Drunk.
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Candied LEDs

By Emily Daniels (emdaniels)

(http://www.instructables.com/id/Candied-LEDs/)



A fun experiment combining simple electronics and common food stuffs. You’ll need:

•   4 cups of sugar

•   2 cups of water

•   Wire

•   electrical tape

•   assorted LEDs

•   paper cups

•   wax paper

•   stove

•   medium sized pot
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Step 1: Preparing the sugar syrup

Boil the 2 cups of water in the medium sized pot, adding the sugar 1 cup at a time and waiting for it to dissolve. It’s important to keep stirring the pot and not to let the sugar cook too much or it will burn.

Step 2: Wrapping the LEDs

Take the LEDs, wire and electrical tape and wrap the wire around the leads, securing them with the tape. Wet the heads of the LEDs slightly and roll them in sugar to coat them and provide a base for the crystals to grow.
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Step 3: Pouring the syrup

After turning the sugar syrup off wait 5-10 minutes for it to cool, then pour it into either glass jars or paper cups. My first attempt was with glass jars but I found the crystallization took too long so I transferred the mixture to individual paper cups and that made it much easier. Wrap the ends of the wire around a pencil and lower it into the cups, adjusting the wire wraps to the height of the sugar line so that the head of the LED is totally immersed in the sugar.
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Step 4: Unwrapping the crystals

Set aside in a cool place away from direct light and wait 1-4 weeks, depending on how large you want the crystals to be. Peel off the paper cup from the sugar crystal and carefully break off the unconnected crystals from the main crystal formation around the head. Running it under warm water helps.

Step 5: Dry and test

Set on a sheet of wax paper and allow to dry for a day or so. After completely dry, test with a 3V coin cell battery. You’ll notice that the sugar helps diffuse and extend the luminosity of the LED to a much larger area.
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Step 6: Play!

I’d advise you not to eat this experiment. LEDs are small enough to be accidentally swallowed so use caution if you do this experiment with kids. Have fun!




Aurora 9x18 RGB LED Art

By Akimitsu Sadoi (ledartist)

(http://www.instructables.com/id/Aurora-9x18-RGB-LED-art/)



My obsession with LEDs has led me to this. Aurora 9x18 is a thing of beauty (if I can say so myself)—162 RGB-LEDs in a circular configuration. The color of each circle is controlled by a microcontroller using a twisted form of PWM.

The microcontroller (PIC24F08KA101) only has one PWM module, yet Aurora is capable of 27 (9xR,G,B) independent brightness control. This Instructable reveals the inner-working of Aurora 9x18 through the building process.
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Step 1: Concept

A RGB LED is nothing more than a LED that actually encases 3 small LEDs of primary colors inside. RGB LEDs can create wide range of colors by combining 3 primary colors—Red, Green, and Blue. By changing the ratio between the 3 colors, you get many in-between colors. RGB LEDs are often called full-color LEDs.

Most of the brightness controlling circuit utilizes the method called PWM. Many of microcontrollers today have a PWM controller or more built in; however there are usually less than 4 or 5 of them in a controller. So if I were to control 9 LEDs, I would need to use multiple controllers or external circuits. If those 9 LEDs were RGB LEDs, then there would be 27 PWM controllers needed.

I’ve gone through a few approaches—multiple microcontrollers working together in various configurations—and some are complex and exotic. I was trying to solve more than just the number of LEDs that I can control—I wanted to make the fades in/out of brightness as smooth as possible. Turned out, 8 to 10 bit PWM resolution that most PIC microcontrollers provide was not good enough to create smooth transition in the darker/dimmer part of the brightness change. When the brightness is low, the transitions look more like steps than fading. Due to human eye’s non-linear or exponential response to light, intensity necessitates gamma correction of the brightness change curve, which requires at least 12 bits of PWM resolution to give smooth fades (in my conclusion).

If I simply design a circuit where each LED is controlled by it’s own PWM controller having 12 bit or more resolution, I’d have to use a speciality LED controller IC. While this solves the problem, the added cost and size to the final product did not appeal to me. (Those LED controller IC are not very small or cheap.)

So I came up with an idea of combining PWM with multiplex drive. I further broke up each PWM cycle into multiple pulses, so that multiple LEDs were lit multiple times within one PWM cycle. (Kind of a hybrid between PWM and PDM, I guess.) This way, the average output of LEDs are a sum of the many pulses within the short period. So combining more than one PWM pulses increases effective PWM resolution.

This technique also helpes reduce the perceived flicker of the light out of LEDs. Aurora 9x18’s LED refresh rate is about 246 Hz, but LEDs blink a lot more often. This creates the illusion of a much higher refresh rate.

R/G/B buses go up momentarily, taking turns. These pulses control the actual duration that LEDs light up. Each common lead of the LEDs controls whether that LED will light during the period that R/G/B buses increase. The actual timing that LEDs light up are marked with the color.

The condition here is:

•   LED 1 is on level 1 red (the lowest brightness)

•   LED 2 is on level 2 green

•   LED 3 is on level 3 blue

•   LED 4 is on level 3 yellow (red + green)

•   LED 5 is on level 3 purple (red + blue)

•   LED 6 is on level 3 turquoise (green + blue)

•   LED 7 is on level 255 (maximum brightness) white

* time scale is about 8.1 ms for the entire width of the chart.

Hope this explains the way Aurora controls the brightness/colors of LEDs.

References:

•   (http://en.wikipedia.org/wiki/Pulse-width_modulation)

•   (http://en.wikipedia.org/wiki/Pulse-density_modulation)

Step 2: Circuit

Aurora 9x18 has 18 RGB LEDs in each of 9 circles, a total of 162 LEDs. Each circle of LEDs are connected in parallel, so there are 9 LED circuits (x3 because they are RGB) to control.

I chose PIC24F08KA101 as the controller. It needed to be powerful enough (16 bit), and requires minimal external parts (no crystal needed to run at the max speed of 32 MHz) to save space.

The circuit itself is quite simple. The microcontroller is connected to a joystick-like switch (5 switches in it) and there are 3 MOSFETs and 12 BJTs controlling the current that goes into LEDs. There’s a 3.3V linear voltage regulator to supply for the PIC as well. (The LED circuit is driven by 5V power.)

If you look at this circuit you might realize that it’s just like 9x3 matrix circuit, but instead 3 rows are replaced with 3 primary colors of RGB LEDs. So now you know that RGB channels are multiplexed—in other words those 3 colors turn on one by one, not together at the same time. In general I don’t like multiplexing, but I needed to compromise in favor for the simplicity and physical space.

Given that this microcontroller only has one PWM module (to control the brightness of LEDs), I had to come up with a way of extending that PWM signal into 3. I’m doing that with a simple “AND” logic utilizing the lower part of the R/G/B bus driving circuit. In short, R-BUS only turns on when PWM signal is high and R-DRV signal is low. For G-BUS, PWM -> high and G-DRV -> low, and so on. This circuit works remarkably well, saving my precious space on the board and a few dimes.

I’m using MOSFET on the high-side switch simply because BJTs that I can find in the small package do not handle the current drawn by 162 LEDs in parallel (about 3 A peak!). This MOSFET (DMP3098L) has a remarkable current handling capability. Highly recommended.

Low-side (column, or each LED) driver/switch circuit is very straight forward. NPN BJT is a common emitter configuration.

There are 1k Ohm resistors connected to the output of each driver. Those resistors help the transistors turn off quicker when there are no LEDs conducting (transistors turn off quicker when there is current going through drain or collector). Those transistors are switching at the timing in the order of nanoseconds, so turn on/off speed becomes critical.

In a nutshell, those resistors allow PWM to run at a higher speed (less visible flicker).

References:

•   (http://ww1.microchip.com/downloads/en/DeviceDoc/PIC24F16KA102_Family_datasheet_39927b.pdf)

•   (http://ww1.microchip.com/downloads/en/DeviceDoc/PIC24F16KA102_Family_datasheet_39927b.pdf)

Step 3: PCB

I wanted to make this object as small as possible, so designing the PCB took some work. In reality, I went back and forth between the circuit design and PCB design, trying to reduce part count to the minimum.

I had the PCB fabricated by DorkbotPDX. They have a community based PCB program (kind of like BatchPCB) that I like. As you can see, the boards are beautifully manufactured (in the USA). The solder mask is dark purple.

Links

•   http://dorkbotpdx.org/wiki/pcb_order
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Step 4: Parts

Here are the list of parts, or BOM. You can download a BOM file that can be uploaded to Digi-Key for quick ordering.

•   162x 150Ohm (0603)

•   9x 220 Ohm (0603)

•   13x 1k Ohm (0603)

•   3x 470 Ohm (0603)

•   1x 10k Ohm (0603)

•   2x 10uF (0603)

•   1x 1uF (0603)

•   1x AP7333-33 or AP7313-33

•   3x DMP3098L

•   12x MMBT2222A

•   1x PIC24F08KA101

•   1x 4-way Stick Switch (Panasonic EVQQ7)

•   162x 5mm Tricolor LED (common-cathode)—AliExpress.com

•   1x 5V regulated power supply or 4 NiMH batteries and case

I source LEDs directly from China via AliExpress. Takes a few days for delivery, but the prices are great. Other parts are available at Digi-Key.

You can substitute transistors if you have something compatible. BJTs can be substituted by a number of others; finding substitutes for the MOSFET might not be easy, however.
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Step 5: Tools and supplies

•   Magnifier visor or other visual aid device

•   Solder paste in syringe

•   Tweezers

•   Electric hot plate

•   Soldering iron

•   Solder (Flux core. Go for the highest quality solder you can afford.)

•   Wire cutter (I recommend this one.)

•   Microchip PIC programmer (supports PIC24F08KA and capable of In-circuit programming through a standard 6-pin ICSP connector) and a computer

Step 6: Assembly

Due to the high number of part count (371 parts), and tight and unusual placements, the assembly requires excellent soldering skills and takes quite an effort.

As most of the parts are SMD (surface mount device), I use the “paste, place and grill” method. If you have built a few things with SMD, you would know what I mean. There are many ways to solder SMD parts, and you are free to go with any method that you are comfortable with. I will show how I’ve done this one.

Count and prepare all SMD parts for the placement. I recommend prepping the SMD parts, so that they are ready to be placed on the PCB as soon as you dispensed the solder paste on it.

Step 7: Assembly 2—Dispense solder paste on PCB

I wanted to use stencil for this step, but unfortunately due to the PCB layout I could not have made the stencil (low cost stencils cannot contain non 90 degree angle parts). So I manually dispense microscopic dubs of solder paste using a syringe. This is a tortuous process.
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Step 8: Assembly 3—Place SMD parts on PCB

After the mind-numbing process of dispensing solder paste, you get to pick and place the SMD parts. Due to the overwhelming number of parts, you need to proceed with a plan. Please follow the part placement guide that I prepared. This PCB does not have markings for parts (for a cosmetic reason), you will have to rely on the placement guide for correct placement.

I recommend following the order listed, starting from the center and moving outwards. Also be mindful of electrostatic charge. Use anti-static desk mat if you have one. Or place aluminum foil under the PCB like I do.

Pay extra attention to the orientation of the switch. With this switch placed in a wrong orientation, you can’t even program the microcontroller. Then you will need hot air reworking equipment to remove the switch. (Yes, I made that mistake once and had to purchase a hot air tool …) This one is more obvious, but make sure that the PIC is in the correct orientation as well.

P.S. careful not to over caffeinate yourself when you work on SMD placement. You fingers will shake, and make the placement difficult.
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Step 9: Assembly 4—Grill

I then place the PCB on a hot plate. (Yes, the one from the kitchen.) I’m using an old and retired one. So long as it heats up hot enough, it will get the job done—I think. A laser thermometer is a must, unless you’ve done this a million times so you know the temperature setting by heart.

After carefully placing the PCB (not to disturb the SMD parts on it) on the hot plate (I use the center part, because the temperature seems to be more stable there), turn on the power. I’d turn the temperature control to the highest, then watch the actual temperature of the hot plate around the PCB. Then turn down the dial when the temperature hits close to 160 degrees C (yes, I use Celsius here). Then try keeping the temperature around the same for a minute or two. Then finally turn up the dial again to let the temperature hit over 200 degrees. At this point, you’ll see the solder melt and maybe a little smoke coming off the solder paste.

As soon as you can see all the solder paste melted, turn of the hot plate. Some people keep the PCB on the hot plate to cool down, but I get too nervous so I take it off. However, be careful not to cool the PCB down too quickly. (Do not place it on a cold surface.) Use tweezers to handle the PCB of course.

After the PCB has cooled down enough to touch, it’s time for inspection. I wear a magnifier visor to examine all the details. Unless you are super good (or maybe I’m not good enough), there will be a few things to fix. SSOP (PIC24F) legs are close together, so check carefully for bridging. I always have to use solder wick to un-bridge them.)

Step 10: Assembly 5—Electronic check & Programming

Before moving on further, take out your multi-tester and check the Ohm reading of the power connector and ICP connector pads. Make sure there are no shorts.

Then fire up your PC, launch Microchip IDE and program the PIC microcontroller on the PCB with the HEX file provided. You need to connect a 5V regulated power supply—I use a straight 2 pin header to supply the 5V to the PCB (be mindful of the polarity—round pad is positive and square pad is negative), and a 5 pin header to connect (square pad marks the MCLR pin) the programmer. Mine is ICD 2, but any compatible programmer should work.

If your programmer is an older one like mine, you need to make sure that the programming voltage for high voltage programming mode is below 9V. Microchip suggest using high-speed shunt regulator on MCLR pin to clip the voltage—I found this overkill—I just put a 7.5 V zener diode between MCLR and GND. It works! Just use the PCB pads as though they are the female connector. Give a bit of tension sideways to make sure the electrical connection is stable.

If all is well, you’ll see the IDE reporting successful programming. If not, go back to more inspection.
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Step 11: Assembly 6—Testing the LEDs

Since there are some percentage of defects in any parts and it sucks to find out that the LED you just soldered onto the PCB was defective, I’d test all 162 LEDs before soldering onto the PCB.

Since testing RGB-LED with a multi-tester is tedious, and there are no RGB-LED tester commercially available, I have a home made a RGB-LED tester.

It’s a simple rig with an 8 bit microcontroller (PIC16F627) I just had laying around. It takes 5 minutes to put together, and I promise that I will put another Instructable on it.

Desoldering and removing through-hole parts from PCB is a pain and sometimes damages the PCB. Testing the LEDs is totally worth the time.
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Step 12: Assembly 7—Soldering LEDs

You are almost there! As an added assurance, do a quick test. Stick 9 LEDs into the holes—make sure that the orientation is correct, and push in tight. Put them into two straight lines. Then connect the power. If you see the color fading, you really are almost there.

Now try keeping your head cool and carry on with the assembly. Now remove the 9 LEDs that you tested with. You need to cut the leads of LEDs before you insert into the PCB, like the picture shown.

Then insert the LEDs starting from the inner-most circle. Flip over and solder. Then connect the power and check if all LEDs are working. Repeat until you solder all of the LEDs.
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Step 13: Assembly 8—Power Supply

I use 2 pin Molex connector to connect the power supply. The supply needs to be 5V regulated type with at least 1A capacity. You can remove the plug from the AC adapter and attach an Molex plug like I did, or solder the leads from the power supply directly to the PCB.

You can also use NiMH batteries to power Aurora 9x18. 4 NiMH batteries connected in series provide just about 5V, perfect power supply for most circuits that call for regulated 5V power. 4 AA NiMH can power Aurora 9x18 for hours.

Step 14: Enjoy!

I hope you enjoy the beautiful and hypnotic color patterns as much as I do. I have 5 well tweaked parameters in current firmware to choose from. The up/down of the switch changes the pattern, while left/right changes the speed. Push of the switch pauses/un-pauses the move. Hold down the switch for two seconds turns the lights off.

There might be more functions added to the firmware, as there is a plenty of room left on the programming memory.

The 5 pin header contains two pins that can be used as analog inputs—so there are possibilities of adding interactivity based on analog input, such as sound. Hackers are invited.
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Interactive LED Table

By Deadly Computer

(http://www.instructables.com/id/Interactive-LED-table/)



Here is a guided instructable on how to make your own Interactive LED table using one of the kits from Evil Mad Sciencitst (http://www.evilmadscientist.com/article.php/tablekits).
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Step 1: Choose your size, and design a table

Evil Mad Scientist offers 2 sizes for their table, a 6 panel kit and an 8 panel kit. Both of them can be configured in 3 different ways, so before you can start designing your table, you should choose which size you want to buy. I chose the 6 panel kit, and this instructable will focus on that size. If you choose the 8 panel kit, you can still use this guide, just remember to change the measurements to your own. Next make a rough sketch of how you want your table to look. If you are good with Google Sketchup, I suggest you use that to get some nice 3-D views of it.

Step 2: Buy the lumber

After you’ve made your design, and measured out all the materials you need, time to take a trip (or two as in most cases with DIY stuff) to Home Depot/Lowes to get the wood. I choose regular 1x4 pieces of pine for the legs, and 1x3 pieces for the tray to hold the LEDs.

Step 3: Put the legs together

Lay out the wood on the floor (or table), and make the marks for cuts. Cut them (use a miter saw—much, much more accurate then by hand), be sure to choose the nicer side of the wood for the top* (if you’re staining it, if painting, it doesn’t matter). I’m doubling up the wood so that it looks better, that requires lots of cuts, and screws. Pre-drill the holes, and counter-sink the screws so that you don’t see them.

Step 4: Fill in the holes

After the legs are built, you should fill in the cracks and screw holes with wood filler. I also ran a router with a 1/4 inch half circle bit around the edges to smooth them off, and make them look nicer. Then sand it, and repeat it until it is smooth enough for you (it is after all, your table).

Step 5: Stain & polyurethane (or paint) the legs

I chose Minwax Cherry 235 for the stain color, and Minwax Polyurethane for the finish on my table, you can choose whatever you want. I also put 3 coats of stain, and 2 coats of polyurethane on them so that it would look good.

Step 6: Build the tray to hold the LEDs

The tray is a very important part of the build process.

The LEDs and circuit board must be rigidly attached to something, and that’s where the tray comes in. You can make the tray any size you want (as long as it’s bigger than the minimum size your boards can fit in). Mine is 46x31 inches.

I decided to use a 1/8in piece of MDF in a tray of 1x3 pine. 1/2 inch from the bottom of the 1x3’s we made a 1/8 diameter groove to slide the MDF in.

Originally, I wanted to have the ends connected via tongue and groove notches and glue, but we didn’t have the correct tools (even though we tried our best to make them), so I just opted to screw the ends together, it works just the same, and looks just as good (most people will be looking at the top anyway!)
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Step 7: Cross braces

Without them, the table will just fall apart (well, not really, but they add a lot of stability). Put both sets of legs on top of each other, and tray on top of that, take the wood you’re using for the cross brace, and measure it out, mark it, and cut (it helps to have 2 or more people for this part).

Sand the edges to make it a little nicer-looking and you’re done.

Step 8: Get the kit parts together

Now comes the most exciting part, making the individual boards that contain the LEDs, and all that fun stuff. All this stuff is included in the kit from Evil Mad Scientist, depending on the size of the kit, and other options (PCB color, LED color(s), your items may differ). It will help to get a good soldering iron, and some replacement tips. As for the 1lb of solder, it’s the smallest size they sold online, and no, I did not use all of it.

Step 9: Solder lots of LEDs, and resistors in

The kits come with very detailed instructions on how to put in the resistors, capacitors, LEDs, and microchips. It’s a very simple, if not long process.

The most time consuming process is matching the LEDs. That took me about an hour per board. But after some communication with the guys over at EMS, I learned that I was just being way too OCD about it, and really should only take a minute or two per set. (That should be reflected in the newest instructions sent with the kits I’ve been told).
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Step 10: Repeat step 9 five (or seven) more times

Repeat step 9 five more times if you have the 6 panel kit, or seven more times if the 8 panel kit. You definitely want to test each panel as you finish them, this way you can be sure they all work. Here is a video of the 5 panels connected together:

(http://www.youtube.com/watch?v=Wp5STHMym4E&feature=player_embedded)

Step 11: Attach legs to the tray

This is where I made a slight modification to my table design. Originally, I had the legs bolted to the outside of the tray, but after getting the opinions of my friends, I found out that that isn’t exactly the best looking solution.

Finally, I decided that because there was 2.25 extra inches on the inside of the tray, I would cut one part of the legs off, to insert behind it.
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Step 12: Put the PCBs into the tray

Take apart the tested panels, and begin positioning them inside the tray. (Note, they should only be able to fit one way if you made the tray the correct size.)

Be sure to decide where you want the switch, and power plug to be located, so you can drill an access hole for those before you install that board.

The PDBs come with 3/4 long 6-32 standoffs to give clearance. The 3/4 inches wasn’t enough to get over the bolts for the legs, so we used 1.5 inch screws with nuts keeping them from moving down.

(Note: The closer you get to the sensors, the brighter the effect is, so that’s another advantage to moving them up a further 3/4 of an inch.)
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Step 13: Put the glass on

We put 1/4 inch wide black speaker gasket around the top of the try to prevent the glass from slipping around. It gives the table a nice finished look, I think.

Step 14: You’re done, time to play!

That’s it, you’re finished!

After all that hard work, you should have a very nice, very fun, very awesome interactive LED table.

Total cost for this table: around $650, the most expensive part being the kit from EMS. Considering you can buy pre-made tables for up to $2200, I’d say it’s totally worth doing it yourself!
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Digital Window Sticker (Arduino Controlled)

By Andrew L. Sandoval (als_liahona)

(http://www.instructables.com/id/Digital-Window-Sticker-Arduino-Controlled/)



A bumper-sticker sized L.E.D. matrix that displays images in sequence from an SD card, to produce an animated sign or “window sticker.” Arduino controlled! Also includes Windows, Mac, and Linux code for converting .xbm image files into Digital Window Sticker files. Perfect for a shop or home window, or a fun desktop sign!
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Step 1: Parts list

Digital Window Sticker Parts List

•   1Arduino Compatible Bare Bones Board KIT (BBBKit), ask for the LM7805 regulator!, $15.00

•   1USB BUB Board, optional, see notes …, $12.00

•   2 2416 Dot Matrix Display DE-DP016, now available in Green: DE-DP017, see not, $11.64 (23.28)

•   1Radio Shack Printed Circuit Board 276-170, see PCB note below, $2.99

•   1 Radio Shack 8x6x3 Project Enclosure 270-1809, $6.99

•   1 74HC4050 Hex NON-Inverting Buffer *, $0.09

•   1 16-pin DIP Socket, $0.75

•   1 LM3940 3.3v Regulator, $1.75

•   1 .47uF Tantalum Capacitor, $0.32

•   1 33uF Tantalum Capacitor *, $0.19

•   1 33uF Electrolytic Capacitor *, $0.11

•   1 1x20 Female .100” header receptacle, see header receptacle note below, $0.75

•   1 2x8 Shrouded Box Header, $0.49

•   1Breakout Board for SD-MMC Card, see SD-MMC Card note below, $17.95

•   8 4-40 3/4” machine screws with 2 nuts each, $3.98

•   1 Low Capacity SD Card (e.g. 512 MB)

•   1 9-volt power source

•   Solder and 22-gauge wire of various colors

NOTE: The BBB Kit is an Arduino clone produced by moderndevice.com. At $15.00 for a complete Arduino kit, it is one of the least expensive options. I could have cut a few dollars off of the cost by using an alternate Arduino board and a separate supply list for each Arduino component, but the convenience of a single supplier for the Arduino portion of this project was worth the $3 to $5 I may have saved. You should be able to make this project with any Arduino.

The USB BUB Board plugs into the BBB (Arduino). It has the FTDI USB to serial converter needed to program your BBB Arduino. If you have already have an ICSP programmer, or an Arduino with a ZIF socket for programming the Atmega 328p, it is not necessary to purchase the USB BUB, though it is useful if debugging the microcontroller code, through the Arduino IDE’s Serial Port Monitor.

PCBs

If you wish to follow the step-by-step instructions I am providing you will need the Radio Shack printed circuit board, and you will need to trim the ends of it to fit properly in the enclosure. This also means you need a right-angle connector on the 2x8 Shrouded Box Header (that the ribbon cable from the displays plugs into). The right-angle connector is required so that the pins can be bent to bridge the breadboard gap on the Radio Shack PCB.

Jameco*

Each of the items listed above with an asterisk(*) can be purchased from Jameco, but require a minimum order of 10, so if calculating the cost keep this in mind. (It is always good to have extra parts!)

Header Receptacle

The BBB has 18-pins for the power-supply and Arduino pins to plug into a breadboard. Use the 20-pin header receptacle to plug the BBB into your printed circuit board as shown in the following instructions, with the following variations:

•   I did not have a 20-pin header receptacle, but I did have 2 8-pin receptacles. This will work fine. It is a tight fit to get them to align properly, but it works. You’ll notice that 2 of the BBB pins are left unconnected.

•   If you use the 20-pin header receptacle, 2-pins will remain unconnected. Mark your board so that when you plug-in the BBB you know where it goes.

•   You could also forgo the breadboard pins on the BBB, and the socket on the secondary PCB, and simply run wires directly to the needed locations. This may provide some flexibility with enclosures.

The 2x8 Shrouded header box is for plugging in the ribbon cable from the display matrices. As mentioned above under PCBs, the right-angle version is needed if you have a gap like that on the Radio Shack PCB. You could possibly use the same board and cut copper traces to make a straight header box work properly. I purchased my header box from a local supplier (M.C. Howards Electronics in Austin, TX), but they only had a few and I’ve not seen any more in subsequent trips.

SD-MMC Card

Wow, this is an over-priced component if there ever was one. It works great! In fact, don’t bother with any of the Arduino SD card Shields.

Finally, use a variety of wires when wiring the PCB. It will make it easier to trace connections. As you will see, I used red, black, green, yellow, and white. I wish I had more colors.

Regarding the 9-volt power supply: A 9 volt battery will work, but you will have strange problems when it begins to diminish. Once the battery voltage (when tested on a meter) drops below 7 volts your display may light up fine, but there will be insufficient current to power the Arduino and the behavior is somewhat unpredictable. A 9 volt wall-wart works great, and the LM7805 on the BBB should be able to handle a 12-volt input, like that from an auto-adapter.
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Tools

I used the following tools to complete this project:

•   A quality, variable wattage soldering iron

•   Wire cutters

•   Wire strippers

•   A multimeter (helpful for testing)

•   A large solder-less breadboard, for testing—you may not need this

•   A Dremel, with cutting wheels and drill bits (for making openings in the enclosure case)

•   A variable speed drill and various drill bits

Software

•   Arduino IDE 0017

•   My micro controller code (see Step 3)

•   GIMP image editor, or another editor capable of producing .xbm files

•   My xbmtodws code, to create image files for the SD card from .xbm files

Step 2: Assemble the BBB Arduino and USB BUB

Follow the instructions provided by Modern Device to assemble the BBB Arduino. Instructions: (http://moderndevice.com/Docs/BBB_RevE_Instructions03.pdf).

When assembling the BBB, remember to use an LM7805 voltage regulator in place of the L4931CZ50LDO. The smaller voltage regulator might work just fine, but we are pulling quite a bit of current to power up to 768 L.E.D.s. The optional inductor is not needed for this project. You can follow the instructions on creating a solder bridge if you’d prefer to save the inductor, or if you’d rather not deal with the surface mount component. Nevertheless, it is not difficult to solder and I used it on my board.

If you also purchased the USB-BUB follow the assembly instructions to complete it. Instructions: (http://moderndevice.com/Docs/BUB_instructions.02.pdf)

When assembling the USB-BUB, I selected Configuration 2, though in practice I only ever use Configuration 1 (no jumper).
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Step 3: Program your Arduino

BBB jumpers

Set the USB|EXT jumper on your BBB to the USB side so that we can program it using the USB-BUB without supplying an external power-supply. (Or, supply a 9 volt power supply on the D.C. input jack and keep the jumper on the EXT side.) When this step is completed you want to move the jumper back to the EXT side!

The other jumper with +5v|EXT|+V should be on the +5v side always.

FAT16 library installation

Next, download the FAT16 library and the DigitalWindowSticker.pde file below. The FAT16 library needs to be unzipped/untared into the hardware/libraries directory where your Arduino IDE is located. On my Windows system, I keep the current version of the Arduino IDE in c:\temp\arduino-0017\. Once the FAT16 library is in place there should be a set of files in [c:\temp\arduino-0017\\hardware\libraries\Fat16\. The FAT16 library is also available here: http://code.google.com/p/fat16lib/. It is written by Bill Grieman. A copy of this library that is known to work with the Digital Window Sticker is available in the files below (Fat16.tar.gz or Fat16.zip).

Arduino IDE

Start the Arduino IDE.

Open the DigitalWindowSticker.pde file using the IDE. There are two ways you can do this:

•   Download and open the file in a text editor, copy the contents to the clipboard, paste the contents into a new sketch in the Arduino IDE, and then save the sketch as DigitalWindowSticker

•   Download the DigitalWindowSticker.zip or DigitalWindowSticker.tar.gz file and extract the files to the directory containing your sketches. Then open the DigitalWindowSticker sketch in the Arduino IDE.

Next, compile the sketch. If there are any errors, make sure you are using version 0017 of the Arduino IDE, with the Atmega328 board selected (Arduino Duemilanove or Nano w/Atmega328). Also make sure you’ve properly unpacked the FAT16 library, into the hardware/libraries directory, where other Arduino libraries reside.

Program the Arduino

Plug-in the USB-BUB, and wait for the drivers to be installed, or coach your system into loading the drivers. In the Arduino IDE, a new COM port should show up under Tools|Serial Port. Select the new port for the USB-BUB.

Plug the USB-BUB into the BBB as shown in the photo in Step 2, and Upload the compiled code from the Arduino IDE.

Prepare for External Power Source

Now that the Arduino is programmed, move the BBB jumper back to the EXT side (not the USB side) so that it will be powered by the external 9 volt source.
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Step 4: Assemble the SD-MMC Card Breakout Board

Simply solder a set of header pins to the SD-MMC card breakout board.

Alternatives

•   Uses wires to connect the SD-MMC card breakout board directly to the printed circuit board in the next step. Doing so will give you flexibility with where the SD card socket is located in your enclosure.

•   Solder a bare SD card socket to your selected printed circuit board as part of the next step.

Notes:

Only the following pins are used:

•   CS (for SPI access to the SD Card)

•   DI (data input for SPI access to the SD Card)

•   VCC is the 3.3v power source for the card

•   GND is the common ground

•   DO is the data output, which can be connected directly to pin 12 of the Arduino

•   WP is used to detect a missing card. This will be connected to pin 2 of the Arduino

•   COM needs to be connected to GND
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Step 5: Build the circuit

Use the schematic below as a reference as you build the circuit. An Eagle schematic file is attached as well as a the image file Schematic.png. Use the photos below for hints. Remember that if you find it more convenient, you can use any of the gates on the 74HC4050. Just reference the datasheet.

About the circuit

The 74HC4050 is used to convert 5-volt signals sent from the Arduino to the 3.3 volts required by the SD card. There are 6 buffers on the 74HC4050, only three are used by this circuit. All inputs come from the Arduino, and the outputs go to the SD card. The forth SPI connection runs directly from DO on the SD card to Arduino digital pin 12. (The Arduino can read the lower voltage signals just fine.)

Some Arduino projects that use SD cards use a resistor network to drop the 5-volt signal to 3.3 volts. For me this didn’t work well. I found one SD card that worked and several that did not. As soon as I hooked up the 74HC4050 all of my SD cards worked.

The SD card has an SPI mode. We connect it to the Arduino SPI pins 10, 11, 12, and 13 through the 74HC4050.

The LM3940IT is a “1A Low Dropout Regulator for 5v to 3.3v Conversion.” It takes the 5-volt input from the BBB Arduino board and produces a steady 3.3v that powers both the 74HC4050 and the SD card. Before starting I recommend marking the input pin on the LM3940 to distinguish it from the output pin while building the circuit. The ground pin is in the middle.

The other “component” on the board is the shrouded box header used to connect the LED Display Matrices to the Arduino. The 5-volt power from the BBB Arduino needs to be connected to the displays and to the input on the LM3940. As you will see below, we use the power rail on the circuit board to carry ground on one side, and 3.3 volts on the other. We will directly connect the BBB’s 5 volt pin to the LM3940 and the shrouded box header for the LED displays.

Prepration

Start by laying out the components on the circuit board. If you intend to use the enclosure I’ve used, in the way I’ve used it, try to follow the layout in the photos below. It doesn’t have to be exact as long as all of the right connections are made, and nothing is connected that shouldn’t be. Be careful in planning where the DC jack and the header pins for the USB-BUB on the BBB, as well as the SD card socket will be physically located. This will be important when you place it in the case. If you use the same holes in the PCB that I used, you can get the same match, but beware that it took a fair amount of grinding and cutting to get it to work with the plastic enclosure. Again, it works great, but clearly demonstrates that I am new to the Dremel.

After placing the parts on the printed circuit board, use a thin point Sharpie to mark the pin numbers/labels for the BBB connection and the pin numbers for the shrouded box header. If you don’t know where pin 1 is on the box header, attach a ribbon cable into the box header and a solid wire into the other end of the ribbon cable where the red wire lines up and use your meter to test for continuity. You may also want to plug the ribbon cable into the LED display and check continuity between what you think is pin 1 on the box header, and what you think is pin 2, pin 15, and pin 16. Then mark it on the PCB. On top of the LED display are the pins from the shrouded box header soldered to it, one on each side. This makes it very easy to match up your box header pins to those on the display.

Solder the Components

Once you have things laid out on the board and have marked pin numbers it is time to solder each of the main components. I recommend the following order: The 16-pin DIP socket for the 74HC4050, the LM3940IT, the capacitors need for the 3.3 volt regulator (see next section below), the SD card breakout board, the shrouded box header, and then the header pin receptacles for connecting the BBB

3.3 Volt Regulator Capacitors

I elected to keep the capacitors for the 3.3 volt regulator as near as possible to the LM3940. I use two 33&micro;F capacitors between the ground pin and the output pin. One is tantalum capacitor, the other is electrolytic. To save cost, the tantalum capacitor does not require a high voltage rating. 6-volts is just under twice what should ever come out of the regulator and should suffice. REMEMBER that both the electrolytic and the tantalum capacitors are polarized! The long pin needs go into a pad connected to the output of the LM3940, and the short pin into a pad connected to the ground (middle pin) of the LM3940. The leads are small enough that you can fit both in a single hole for each pin.

A .47µF tantalum capacitor goes between the ground pin (middle pin) on the LM3940 and its input pin. This capacitor is also polarized. Be sure the short pin goes into a pad connected to ground and the long pin into a pad connected to the +5v input pin.

The voltage regulator part of the circuit is now ready to be tied to power rails.

Placing the wires

Now comes the tedious part: running all of the wires. The more colors of wire you have the easier this will be. Try to keep the wires as direct and short as possible, and flat against the board to avoid clutter and enhance visual traceability.

Power rails

Start by wiring all of the power connections. I selected the rail behind the LM3940 for the 3.3-volt power line, and the rail on the other side of the board as ground. Run one wire from the output pin of the LM3940 to the rail behind it. Run another wire from the ground pin (middle pin) to the rail on the opposite side of the board.

Next connect the +5v input of the LM3940 to a pad connected to pin 12, 14, or 16 of the box header, and from another pad connected to that line of the box header, run a wire to the +5v line that will come from the BBB Arduino. Pin 16 on the box header is used for +5v in the photos below. This will complete the voltage regulator portion of the circuit.

Now connect a black wire from pin 11, 13, or 15 of the box header to the ground rail. Also connect the ground pin from the BBB to the ground rail. Pin 15 of the box header is used for GND in the photos below. This will complete the power connections for the LED displays and the sources from the BBB circuit.

Connect pin 15 of the box header to the COM pin on the SD-MMC card breakout board, and then connect the COM pin of the breakout board to pin 8 on the 16-pin DIP socket. Also connect the GND pin of the SD-MMC card breakout board to the COM pin of the breakout board. All connections to ground should now be complete.

To complete the power rails, connect pin 1 of the 16-pin DIP for the 74HC4050 to the 3.3 volt power rail. Also connect the Vcc pin of the SD-MMC breakout board to the 3.3 volt power rail.

Wire-up the LED displays to the Arduino

Connect the following box header pins to Arduino (BBB) pins:

•   Pin 2 of the box header (CS2) to Digital Pin 5 on the Arduino BBB receptacle

•   Pin 1 of the box header (CS1) to Digital Pin 4 on the Arduino BBB receptacle

•   Pin 5 of the box header (WR) to Digital Pin 6 on the Arduino BBB receptacle

•   Pin 7 of the box header (DATA) to Digital Pin 7 on the Arduino BBB receptacle

The photos below show each connection.

Wire-up the SD-MMC card to the 74HC4050 and the Arduino

First the easy one … Connect the DO pin of the SD-MMC breakout board to Digital Pin 12 on the Arduino.

Next connect Pin 7 of the 16-pin DIP for the 74HC4050 (3A) to Digital Pin 13 on the Arduino BBB receptacle. Then connect pin 6 of the 74HC4050 (3Y) to the CLK pin on the SD-MMC card.

Now connect Pin 9 of the 16-pin DIP for the 74HC4050 (4A) to Digital Pin 11 on the Arduino BBB receptacle. Then connect pin 10 of the 74HC4050 (4Y) to the DI pin on the SD-MMC card.

Finally, connect Pin 11 of the 16-pin DIP for the 74HC4050 (5A) to Digital Pin 10 on the Arduino BBB receptacle. Then connect pin 12 of the 74HC4050 (5Y) to the CS pin on the SD-MMC card.

Don’t forget to insert the 74HC4050 into the DIP socket as shown in the photo below.

This completes the wiring needed to read files from the SD Card.

Hookup the card detect

In order to be able to tell if a card is present in the SD socket, connect the CD pin on the SD-MMC breakout board to Arduino Digital Pin 2.

Connect the BBB to the header receptacle

To finish the circuit connect the BBB to the header receptacle. Be sure to align the pins so that they match the labels on our circuit board! After the enclosure is properly prepared we will connect the ribbon cable from the LED displays, completing the circuit!
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Step 6: The enclosure

As mentioned previously, I am not overly talented with a Dremel. I urge you to post suggestions on better ways of modifying the enclosure to hold the circuit. Nevertheless, this is what I did:

Hack the board

Start by scoring each end of the Radio Shack Printed Circuit Board (well away from any copper traces), and use a pair of pliers to break away the unneeded side. When you are done, the board should fit lengthwise against the 6-inch side of the enclosure.

Preping the LED matrix displays

Each of the Display boards has a DIP-switch that controls whether or not the board responds to CS1, CS2, CS3, or CS4. Make sure the board on the left side of the display (when it is facing outwards) has CS1 turned on, and all other switches off. Make sure the right-board has CS2 turned on, with all other switches turned off.

Hack the enclosure – lid

The lid of the enclosure is used to hold the LED displays together. To do this, you need to cut a hole in the lid exactly the length and width of the two displays together. I cut up a cardboard box exactly the size of the two LED displays, not counting the circuit board they are mounted to, or the other components on the board — just the size of the LED cubes. I then placed this on the inside of the lid and taped it in place with masking tape. I used a box knife to repeatedly score the lid along the sides of the cardboard until the cutout was complete. A little bit of follow-up shaving with the box knife provided a nice firm fit for the LED displays, with the rest of the board behind the plastic.

Next I put the LED displays in place and used a drill with a tiny bit (3/64) to drill holes through each of the screw holes on the display boards. (4 per board, 8 total.)

I placed a 4-40 3/4” machine screw in each hole from the top of the lid. On the inside I secured each screw with a 4-40 nut. On the top screws I placed a second nut to provide a buffer equivalent in height to the transistors on the boards.

With this in place, each display was back into the lid, with the screws going through the screw holes, and another nut added to hold the boards in place.

Hack the enclosure – inside

Now use some ingenious method (I used masking tape to mark approximate areas) to make slots on the side of the enclosure where the following items can be accessed:

•   The SD card socket

•   The DC power jack on the BBB

•   The USB-BUB pins for connecting the serial monitor to the BBB (for debugging, reprogramming, and simply because they need to protrude if the SD card is going to be accessible, due to my lack of engineering that part in advance)

To do this, I used a Dremel with a cutting wheel. The resulting slots are much larger than necessary, and not super straight. I polished it a bit. I also used a grinding wheel to remove some of the plastic inside the box so that the DC jack on the BBB board is flush against the outside edge of the enclosure. I found that my DC input jack wouldn’t go in far enough otherwise. NOTE: The cutting wheel on the Dremel cuts, but it also melts the plastic.

I then placed the boards inside the bottom of the enclosure, aligned the DC jack and the SD card socket just where I thought they’d be sufficiently accessible, and then used a hot glue gun to glue the board to the bottom of the enclosure. I also added some hot glue around the DC jack to keep pressure off of the header receptacle when inserting the jack. I placed a small amount of hot glue on the bottom of the PCB before placing it in the enclosure and quickly set it in place. I then lined the entire edge of the PCB with hot glue, again, to keep it firmly in place when plugging in the DC jack or SD cards.

Attach the cable and lid

We can now finally attach the ribbon cables that came with the display board. The short cable should connect the two display boards to each other. The longer cable can go into the other header box on either board. (The bus is shared!) The other end of the longer cable should be plugged into the header box on our printed circuit board. Make sure you orient the cable correctly so the notch aligns.

Attach the lid to the enclosure and tighten the 4 corner screws. The Digital Window Sticker is now complete. If you remove the SD card and power the unit with a 9-volt DC supply through the BBB’s DC jack, you should see a message on the display telling you to insert an SD card.

If you don’t see the message it is time to pull out your multimeter and verify there are no shorts and that each connection is wired correctly according to the schematic.

Congratulations on your new Digital Window Sticker. In the next step you’ll see how to place images on the SD card.
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Step 7: Creating and displaying images

This circuit reads files from the SD card and displays them on the LED display. In order to accomplish this the following must be understood:

•   Your SD card must be formatted with a FAT16 file system. This is the default for most older cards, and cards less than 2 GB.

•   FAT16 limits the number of files in the root directory to 512. The micro controller is only programmed to read files from the root directory.

•   Files are read from 0.dws to 511.dws, sequentially.

•   When the micro controller reaches a file it can’t read (say 10.dws after reading 9.dws) it will restart at 0.dws.

•   .dws files are bitmap files with the bits ordered in rows. The first eight bits fills the first row of LEDs on the left-hand side of the display. 16-bits are required for one full row, and there are 48 rows. (24-per display board.)

•   To create a .dws file, start with an XBM (x-bitmap) file and use my command-line program xbmtodws to convert the file.

The best cross-platform tool I’ve found for creating .xbm files in GIMP. .xbm files are bitmap files that run from left to right. Each byte represents eight black or white pixels. The images below show how to create a Digital Window Sticker template in GIMP, and how to save files as .xbm files.

Conversion

After creating the .xbm files you want to display, run them through xbmtodws. Full source code is attached for xbmtodws. It compiles on Windows with Visual Studio 2005, on Mac OS X with g++, and on Linux with g++. There is a build-linux.sh for examples of how to compile on linux, and a build-macos.sh that shows how to build on Mac.

xbmtodws requires Boost 1.40.0 header files. It uses Boost Spirit to parse the .xbm files, and Boost dynamic_bitset to simplify changing the bits from left-to-right, to top-to-bottom.

Pre-compiled versions of xbmtodws are included in the attached files (xbmtodws-1.0.zip and xbmtodws-1.0.tar.gz). The Linux version is in xbmtodws\xbmtodws\linux. The Mac version is in xbmtodws\xbmtodws\macosx. The Windows (32-bit) version is in xbmtodws\release.

xbmtodws creates a 100-byte .dws file from each 16-by-48 pixel .xbm file. 96-bytes are pixel data, and 4 bytes contain time to display the image in milliseconds.

Converting a file called fred.xbm

Windows: xbmtodws.exe fred.xbm

Linux/Mac: xbmtodws fred.xbm

By default the image will be displayed for 1 second (1000 milliseconds). To change the display time use the -delay nnnMilliseconds command-line argument. For example, to show the image for 10 seconds use: xbmtodws.exe fred.xbm -delay 10000.

xbmtodws will create a new file called fred.dws. To display this file, copy it to the root directory of the SD card and give it a numeric name with the .dws suffix (e.g. 0.dws). Remember that if you leave a gap in the numbers, say you have files 0.dws, 1.dws, and 3.dws, only files 0 and 1 will display. An error will be detected reading 2.dws and the microcontroller will start again at 0.dws.

Another option is to invert the image. Use the -inverse flag to invert the image when the .dws file is created.

Animations

It is possible to create animations like those shown in the video on the Intro screen, by creating a sequence of images with small movements between frames and a short delay.

You now have complete instructions to create your own Digital Window Sticker. Please post feedback showing how you use your Digital Window Sticker!
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Clap-Off Bra

By Randy Sarafan (randofo)

(http://www.instructables.com/id/Clap-Off-Bra/)



The first time I read about Syrian Lingerie (http://news.bbc.co.uk/2/hi/7786564.stm) I was quite moved. In the West, we often think of Arab cultures as sexually repressed societies, when—in fact—it turns out that they are clearly leaps and bounds ahead of us in advancements in lingerie technology. Those of us in Western cultures have a thing or two to learn from the Syrians about gaudy electronic lingerie.

Henceforth, it became my mission to fast-forward lingerie technology in the West. I figured the first step in this critical mission was to replicate some of the advancements made in Syria. The article of lingerie that resonated most with my inner sensibilities was the clap-off bra. I immediately resolved to make my own clap-off bra as a springboard into Western lingerie innovation.

On a quiet morning, two years ago, I first set out to make a clap off bra in order introduce it to a much more conservative Western audience. After a long arduous process, I am finally proud present to you a reliably working prototype.

As Seen on Kathie Lee on the Today Show and Hoda on the Tonight Show (27 minutes in).

[image: image]

Step 1: How NOT to make a clap-off bra.

Before I make anything, I always look for existing devices that already exist that I can model my project after. I knew clap-off bras clearly already existed somewhere (Syria). So, I looked all over the internet for a clap-off bra so I could see how the Syrians made it work. Despite hours of searching, I couldn’t find a single instance of one that wasn’t poorly ‘shopped in 4chan.

This lack of reference annoyed me, but by no means stopped me from my pursuit. My first thought was to use a solenoid. This failed. It got too hot. I immediately wrote off all electromagnetic solutions as potential burn hazards. In retrospect, this was a horrible mistake.

My second thought was to build a tiny spring-loaded quick release mechanism. Of course, making a spring-loaded quick release mechanism is a lot easier to speculate about than actually build. This too ended in disaster. I took some time off from the project.

I then partnered with occasional collaborator Noah Weinstein. We discussed various possibilities for opening the bra and finally decided upon exploding the bra off. Unsurprising, the initial test demonstrated that an exploding button in the front of a bra was going to end in disaster. Yet, this did give us another idea.

We finally decided that we were going to get a large metal button, coat it in nitrocellulose and create a brief incendiary event that would burn the thread away. Hence, when the thread burns away, the button would fall off and the bra would open. Fortunately for whatever poor girl who was going to have to wear this, that approach did not work either. No matter what thread we used, we could never get it to fully incinerate and release the button. This disheartened us and the project was laid to rest yet again.

A year or so passed and I decided to try an idea that Noah and I discussed in passing, but never executed. The fourth iteration involved pulling the pin out of the center of a hinge, such that by removing the pin, the bra would separate. We initially didn’t want to do this because it would involve using a large motor attached to the bra and this didn’t seem very “classy.” Nonetheless, I figured I would give it a go.

I went out and bought the smallest servo motor I could find and on the first attempt to pull out the pin with the motor, I tore the gears apart and the weak little servo was destroyed. As it turns out, pulling out a pin that runs vertically using lateral force is nearly impossible. Once again, I found myself in overly-complicated mechanical quick release territory. I consulted “ridiculous clothing”expert Rachel McConnell and she surveyed the situation and surmised that my current approach was pretty hopeless. Normally I would just ignore the project for a few more months, but I was hell bent on just finishing the darned thing.

In talking to Rachel about my long list of failures, I recounted the one idea someone suggested to me early on that I had yet to try. Basically, this involved using a small electromagnet and a strong rare earth magnet and polarizing the electromagnet in such a way that it repels the rare earth magnet. Rachel supposed this would work and I supposed I would give it a try.

So, I went to Radioshack to get some magnet wire to wind an electromagnet. They didn’t have any. I went to another they didn’t have any either. I went to a third, and they too didn’t have any. I headed back and had a moment of inspiration. An electromagnet is basically a coil with some metal in the middle. I just needed to find something with a coil. I tore apart my work station looking for a decent-sized coil of any sort, but to no avail. I finally turned to my office-mate—and all-around good guy—Paul Jehlen, and said to him, “Hey, you wouldn’t happen to have any solenoids or big relays or anything with a coil in it?” He produced a defective 5V DPDT relay. This was perfect as it is essentially just an electromagnet that controls a switch.

I carefully cut open the DPDT relay, and exposed the coil. I stuck a rare earth magnet to the end and then powered it up and tried to repel it. This didn’t work. The magnet was too strong and it would just reposition itself.

Out of sheer curiosity I checked to see how strong the magnet was with a screwdriver that I had lying around. To my amazement, the electromagnet had a fair amount of pull and was able to lift the screwdriver at 5V. I got to thinking, “I wonder what would happen if I gave the 5V coil a full 9V?” So, I did just this and discovered that the coil didn’t heat up as much as I had expected it to and the magnet got significantly stronger. It was now apparent to me that the simple electromagnet inside of a relay powered at 9V was going to get the job done.

Now that we know a bunch of ways not to make one, it is time to actually go ahead and get the job done.

[image: image]

Step 2: Go get stuff

You will need:

•   A front opening strapless under-wire bra

•   Black fabric

•   Small nut and bolt

•   (x2) Prototype circuit boards

•   An Arduino (w/ATMEGA168 DIP chip)

•   28 pin socket

•   (x2) 22pF capacitors

•   (x2) 0.1uF capacitors

•   10uF Capacitor

•   16mhz crystal

•   1K resistor

•   10K resistor

•   100K resistor

•   2N3904 NPN transistor

•   7805 voltage regulator

•   5V SPST relay

•   5V DPDT relay

•   An electret microphone

•   9V battery connector

•   A spare USB cable

•   1” shrink tube

•   Threadlocker

•   A small grommet

•   Elastic band

•   Double stick tape

•   Quick-setting epoxy

•   Ribbons and frills

•   Sewing stuff

•   Soldering stuffTools of various sorts

Step 3: Remove the clasp

Cut the clasp off of the bra using cutting pliers (or similar).

[image: image]

Step 4: Prepare the electromagnet

Carefully break open the casing for the relay to expose the electromagnet. To avoid damaging the coil, you should start cracking open the case on the side with the switch contact pins. It is okay if the contacts get destroyed, but if you break the coil, then you will need to get a new relay.

[image: image]

Step 5: Prepare the perf board

Put your relay into the center of one of the prototype circuit boards and make cut marks around the outline of the relay. These will be used in a moment.

[image: image]

Step 6: Chomp!

Cut your two prototype circuit boards down to size. To do this I use a paper cutter (or what I like to call a “chomper”). If you don’t have a paper cutter, you can also cut them using scissors with slightly less precise results.

One board should have a 1/4” trimmed off of each long end, such that you are left with a long strip.

The other board should be cut to a small square using the markings you made in the last step.

[image: image]

Step 7: Solder the circuit

Put together the circuit using the 28 pin socket in place of the ATMEGA168 chip (for the time being).

Also, don’t worry about the electromagnet and electret mic (for now)

Step 8: 4-wire cable

Take your USB cable and cut off each end such that you are left with a section of cable roughly 6” to 8” long.

[image: image]

Step 9: Grommet

Cut a small bow-tie shaped section of fabric that will fold over one of the existing sections of fabric in the front of the bra (the part the clamp was attached to).

In the center of this bow-tie cut a small opening and fasten a grommet.

Step 10: Screw it

Insert the bolt through the grommet from the back towards the front. Fasten it with a nut.

[image: image]

Step 11: Sew

Fold the bow-tie over the fabric section in the front of the bra that used to hold one side of the clasp. Sew the fabric down to the bra over the existing fabric. I double-backed the stitch for extra strength.

[image: image]

Step 12: Cut

Make sure that the nut and bolt are fastened tight. Using a hacksaw or rotary tool, cut the bolt flush with the nut.

Step 13: Lock it

Twist off the nut and apply threadlocker to the threading of the bolt. Twist the nut firmly back on.

[image: image]

Step 14: Attach the cable

Peel back the jacket of the USB cable to expose 4-colored wires.

Attach these wires to the circuit board as follow:

•   Green—2N3904 transistor ground

•   White—Junction of 0.1uF and 10K resistor

•   Red—SPST 5V relay switch

•   Black—Circuit ground

Step 15: Program it

Visit this Instructable’s project page to download the code for your Arduino board.

Step 16: Transfer

Transfer the ATMEGA168 chip from the Arduino board to the socket on the circuit board.

Step 17: Solder the small board

Solder the electromagnet and electret microphone to the smaller circuit board.

[image: image]

Step 18: Epoxy

Remove 2”–3” of jacket from the free end of USB cable. Epoxy the colored wires the small circuit board, such that you still have some wiggle room to work with (i.e. strip and solder) the wires.

Step 19: Solder it up

Solder the wires to the circuit board as follows:

•   White—Microphone signal

•   Green—Microphone ground

•   Red—Electromagnet coil

•   Black—Electromagnet coil

[image: image]

Step 20: Sew it down

Sew down the small electromagnet board to the fabric in the front of the bra to which the clasp used to attach (and the one not with a nut and bolt attached, obviously).

Step 21: Insulate

Lay down a strip of fabric beneath the long circuit board such that it protrudes 1” past the board on each end. Slide the 1” diameter shrink tubing over the fabric and circuit board. Quickly heat the shrink tubing with a heat gun just long enough for it to tighten around the board.

[image: image]

Step 22: Sew it up

Sew the USB cable along the underside of the bra until you reach the end of the cup. Repeat this stitch a few times so it is nice and strong and then stop sewing.

[image: image]

Step 23: Attach the Circuit

Sew the circuit board to the top of the back strap of the bra. Attaching it to just the top avoids bunching.

Step 24: Attach the battery

Sew your elastic straps perpendicular to the bra strap at the top and bottom (such that it will hold the battery). When you are done, slide the 9V battery under the straps.

Step 25: Make a bow

Take your ribbon and make a bow large enough to hide the electromagnet in the front of the bra. If, like me, you don’t know how to make a bow, find someone like Scoochmaroo (who “loves making bows more than anything else”) to do it for you.

Step 26: Attach the bow

Attach the bow to the top of the electromagnet by using strong permanent double-sided tape or hot glue.

[image: image]

Step 27: Clasp on. Clap Off.

Plug in the battery. Put the bra on as per normal using the electromagnetic clasp. When you are ready for it to come off, simply clap twice.

If you want to be “modest” about it, you can make your own LED Heart Pasties (http://www.instructables.com/id/LED-Heart-Pasties/)

A super-special thanks to Danica Uskert for helping demonstrate the bra.




Turn Signal Bike Jacket

By leahbuechley

(http://www.instructables.com/id/turn-signal-biking-jacket/)



This tutorial will show you how to build a jacket with turn signals that will let people know where you’re headed when you’re on your bike. We’ll use conductive thread and sewable electronics so your jacket will be soft and wearable and washable when you’re done. Enjoy!

[image: image]

Step 1: Supplies

Get your supplies. You need:

•   LilyPad Arduino main board

•   FTDI connector

•   mini USB cable

•   LilyPad power supply

•   16 LilyPad LEDs
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