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Preface


Beekeeping is a fascinating adventure, whether you have one hive in the backyard to help pollinate your garden and supply a little honey to family and friends, or enough hives to produce honey for sale at your local farmers’ market or co-op.


When I decided to get honey bees after a season of observing and helping my friend Paul Dugal, I jumped right in with both feet and really wanted to be immersed in the process. I ordered five packages of bees from Betterbee, in Greenwich, New York. I cut, ground, and filed an old lawnmower blade into a hooked hive tool. I scavenged the local landfill for cans to build a homemade smoker, and I built two complete hives plus most of the parts for the other three, minus the frames.


Bear in mind that everything didn’t come out perfect. My boxes were a little too wide and the bees attached some extra comb to the sides. The spring I used for the smoker bellows was a little weak, and the nozzle was made from copper pipe fittings, so it didn’t puff out clouds of smoke like the fancy store-bought models.


That didn’t matter. What mattered was that I made them with my own hands, and they worked. At the end of the season, which, as beginner’s luck would have it, was a banner year, I extracted 400 pounds of honey from those five hives! I will never forget it.


Why should you build your own beekeeping equipment? The sheer pleasure of doing it yourself is reason enough. Continuing the tradition of people working with their hands and solving their own problems is another good one. By the time you are finished, you will have a much better understanding of the parts that make up a hive, how they are constructed, and how they all work together as a unit. You can find and use sources of scrap wood that will save you money and keep stuff out of the landfill. I guess a harder question to answer would be: Why not?


Most of the projects presented here have detailed step-by-step instructions to ensure your success on the first try. I’ve done my best to get things right by building each item in the shop, taking down notes and making sketches, writing up a plan, then going back into the workshop and using these instructions to build it again and tweak if needed. The projects are all centered on the table saw as the main power tool. I will assume that you have the basic skills needed to operate one, or know someone who does. (The saw operations in this book are very standard and straightforward, so if you need to ask a friend or neighbor with a saw to make some cuts, you won’t owe him or her too much beer . . . or honey.) With this and a small variety of other tools, you can build every project shown here. And if you don’t have access to a table saw, you can substitute with portable saws and a router.


The chapters are arranged somewhat in order from the bottom of the hive up to the outer cover. There is a separate section on building 8-frame hives. Go in order from beginning to end or jump around; the choice is yours. You can browse the book and start with the simplest projects first, like a hive spacer or entrance reducer, and work your way through the harder ones as you gain confidence and skills. None of the projects are all that hard, and once you learn to make the basic cuts you’ll feel like a pro.


This book is not meant to be the last word on building beekeeping equipment. If it were, then I would have failed miserably. What it will do is show you how to build entire 8-frame and 10-frame hives (in traditional Langstroth style) that will be ready for frames and bees, as well as a top bar hive (if you want to keep things basic), and many other projects that make beekeeping easier. Hopefully the book also will spark your own imagination and creativity. By all means, use it as a reference and a starting point. Make changes and improvements to the projects in these pages, and share them with others. Come up with totally new ideas. That’s how we make progress.


Whatever you do, don’t just sit on the couch and read through these pages. I want you to anticipate the smell of fresh-cut pine, the sound of a hammer driving home a nail, and the sight of a beehive as it materializes right before your eyes in your own shop. Lay the book on your workbench, crease the pages, and get them dirty. Put on your safety glasses and measure and mark. Flip a switch and listen to your table saw sing. You will be all the happier for it, and so will your bees.




Chapter One




Before We Begin


Being prepared is important for building a successful project. This means having a safe work area, using safe methods and the proper tools, and having the materials you need on hand. If you read more than once that safety is first and foremost, it’s because it can’t be stressed enough. This chapter is a rundown of all the tools and materials used for the projects that follow. The project instructions are written for those with a basic level of knowledge about working with wood. If your experience is less than basic, so to speak, see Getting Help on page 13 for some ideas on places to start.




Safety First and Always


The one thing that should constantly be on your mind while doing any of these projects is safety. I could devote this entire book to the safe use of power tools and equipment, but that would leave no room for projects. Here are some tips:




	Know your machinery; read and reread the owner’s manuals.


	Use all tool guards and safety devices. Some pictures in the book show tools with guards removed for clarity. In these cases, the tools were turned off and unplugged, and the photo was set up to show a particular step. Always use the guards that came with your machinery.


	Wear ear, eye, and dust protection or a respirator. Many people protect their eyes, but not their ears. Constant, loud, high-pitched noise can damage your hearing. Anything can cause injury, from a flying nail sent your way by a glancing hammer blow to a piece of wood caught by a bound-up saw blade. Cutting pressure-treated and other woods can produce harmful dust. Protect your lungs from sawdust, fumes, and other hazards by using an appropriate dust mask or respirator.


	Wear gloves as appropriate. You should always wear gloves when cutting screen and sheet metal. As a general rule, you should not wear gloves when operating power tools. A drill bit or other rotating part can easily snag a cuff or fingertip of a glove and pull your hand into the moving parts.


	Don’t wear jewelry or loose clothing.


	Keep your work area clean.


	Don’t work when you are tired or distracted. You shouldn’t be thinking about your upcoming vacation or what you need to add to your grocery list while you’re pushing a board through a saw that’s spinning at 3,500 rpm.









The Tools


I’ve tried to minimize the number of tools and techniques needed for these projects. If you have tools other than the ones listed, by all means use them. Whatever makes the work go easier and faster is fair game. For example, I usually use a shaper to cut rabbets on the ends of my boxes and for frame rests, but here I used the single blade on a table saw to be sure that it could be done with the simplest of setups. I also kept my dado blades packed away in the drawer. What follows is the mainstay of what I used to make everything.




Measuring and Marking


After planning your project, the next steps usually are measuring and marking the stock to be cut. This critical step must be done accurately. After all, the straightest saw cut on a line that’s marked in the wrong place will not make for good work. As always, high-quality tools are a pleasure to use and will last for generations. Take your time and start off on the right foot, and your project will go smoothly.




Tape measure. I use a tape measure for quickly checking if a board is long or wide enough to use, or to measure for a rough cut. Other than that, it sits on the bench most of the time, and I use a scale instead.


Scale or ruler. For most measuring I use a 24" rigid aluminum scale. It has accurate markings and is my go-to tool when setting the fence on my saw or measuring something to cut. It’s long enough to measure any piece of wood for beehive building and I wouldn’t be without it.


Combination square. Though not essential, this is helpful for setting stops and saw blade heights. It also provides a quick way to draw a measured line down the side of a board for a nail or screw guide. A square with a protractor head lets you measure and mark angles as well.


Compass. This is great for drawing circles when laying out slots, but you can often find something the right size to trace around for a circle, and none of the round cuts we will make are critical.


Prick or center punch. This is used mostly for marking metal to keep the drill bit from wandering when you start a hole, such as with the extending pole for the swarm catcher or some of the sheet metal parts.


Dial calipers. I use calipers for measuring something with a close tolerance, like checking the size of unmarked drill bits. I also used them for measuring the spacer and frame guides for the frame assembly fixture.


Pencil and marker. I prefer mechanical pencils because you can renew the point with a simple twist of the barrel. A marker is handy for marking screen.








Plan for Slips and Mishaps


Back in the early ’70s, when I entered vocational school, our machine shop teacher gave us this advice: “Don’t fear your machines; learn to respect them.”


What he meant by this was, intimately learn how your tools operate. Get to know their dangers and also learn their limits. Don’t try to make a tool perform something it’s not made to do. And keep your tools sharp. A sharp tool is less likely to slip or jam.


Whenever I’m working with a tool even as simple as a screwdriver or chisel, I think, “Where are my hands in relation to the business end of this tool, and is there any chance my hands and the tool might meet?" If the answer is "yes," then I’m doing something wrong that needs to change immediately. The day will come when a chisel or screwdriver will slip or a drill bit will snap.


Always be alert. The best advice I can give you is: If anything you are doing, or are about to do, doesn’t feel safe, chances are it isn’t.







Cutting and Shaping


Cutting tools have come a long way. Carbide cutting edges on saw blades and router bits hold their edges many times longer than high-speed tool steel. Even today’s handsaws have blade configurations that allow them to cut much faster than their older counterparts. No matter how advanced tools get with computerized controls, the old standbys still get the job done.




Handsaw. A good standard handsaw comes in handy for rough-cutting long boards for easy handling when you don’t want to bother dragging out a circular saw and extension cord.


Keyhole saw. A keyhole saw has a long, narrow blade that tapers to a point. I use mine to cut out the slot in my inner covers.


Hacksaw. Hacksaws are used primarily to cut metal, but a new blade will give a really smooth cut in wood. I find myself using it for things like cutting the small stops for the foundation board or the angles on strips for bee escapes. Of course, a coping saw or fretsaw will also work for small wood parts.


Miter box. The miter box has been around for a long time. It’s a hand-powered version of the miter saw. You set a backsaw (a small handsaw with a rectangular blade that has a stiff spine to keep the blade rigid) in the box and can accurately cut boards square or at angles easily by hand. Simple miter boxes have fixed slots to guide the blade for 90-degree and 45-degree cuts, while adjustable miter boxes can cut a full range of angles. A miter box is great for parts like the risers on hive stands or the angled strips on the bee escape boards found in this book.


Tin snips. Snips are necessary for cutting sheet metal for hive tops and feeders, and to cut screen for various projects.


File. A mill-bastard file is a good general-purpose file for deburring metal after you cut it. A wood rasp can be used to round over the corners of boxes and covers.


Sandpaper. I don’t mention sanding often in the instructions, but a quick once-over with a piece of 100-grit paper will quickly smooth edges and prevent splinters in your fingers.






Fastening


Most of the advances in fastening have been made in the categories of screws and adhesives. If you’ve ever driven a number of slotted screws with a standard screwdriver, you know why the word “frustration” is in the dictionary. Today’s modern deck screws are corrosion-resistant, need no pilot hole (in many cases), have self-countersinking heads, and can be driven with one hand, using a power drill or driver. There also are a number of waterproof glues at our disposal.


Of course, the hammer and nail will never go out of style, and clamps allow us to perform tasks that would require many extra hands.


Hammer. A well-made hammer will last a lifetime and is less fatiguing to use than a budget tool since it absorbs shock more effectively. I have more than one size and select the one that’s appropriate for the job.






Work tip: I once won the frame-nailing contest at the Massachusetts State Beekeepers Field Day. I chose the hammer with the smallest head because I knew it would be easier to use for starting small nails but was still heavy enough to drive them home quickly.







Screwdrivers. Not much to say here. Screwdrivers that fit the screw you are driving are essential. I use my cordless driver almost exclusively, with the exception of installing hinges and other small hardware. Many of the different screws available come with a bit to fit the screw heads right in the box.


Staple gun. I use this with an assortment of staple lengths for attaching the screen on screened bottom boards and inner covers, as well as for installing mouse guards on hives.


Clamps. Clamps have so many uses. I primarily use bar and pipe clamps for clamping pretty much everything that needs to be glued and screwed together. A 24" clamp should cover the biggest projects. Some smaller ones are handy for clamping across 8-frame and nuc boxes. Spring clamps have an endless variety of uses, such as clamping temporary stops. Clamps can hold pieces to the bench so you can safely drill or cut them. You’ll find dozens of other uses not listed here. C-clamps are also very strong, and I’m sure you’ll find uses for them.






Drilling


Right off the bat I’ll say, get yourself a variety of good drill bits. This is one area where the saying “you get what you pay for” really rings true. A good-quality cutter will stay on-center, drill a clean and accurate hole, not overheat under normal circumstances, and stay sharp for a long time. No matter how shiny and nice it may look, a cheap cutter will not be accurate or hold an edge and may even bend or break on first use. Buy good brand names. Besides your local lumberyard or home center, see if there is an industrial supply store in your area. They will have good-quality tools and a full range of bit sizes you may not find in the hardware store.




A set of drill bits. Different bits are useful for so many things. Good-quality brad-point bits are the ticket for wood. They won’t walk when you start them, and they cut a clean hole. They also drill through aluminum flashing easily.


Forstner bits. Forstner bits cut around the perimeter of the hole first so they don’t leave a ragged hole, due to tearout, when they break through the material. They can also be used to make two or more holes close together for roughing out slots.


Hole saws. Hole saws are used for larger-diameter holes, such as for making escape boards. They typically are used for rough work and can create significant tearout on the back side of the material, but you can prevent this by drilling partway through the material from one side, then completing the cut from the other side. The hole made by the guide bit in the hole saw’s center ensures the two cuts are aligned.


Spade bit. Like Forstner bits, spade bits are used for fairly large-diameter holes (over 1⁄2" or so) but aren’t quite as clean-cutting. You have to watch for tearout with these; for a clean cut, drill from both sides of the material, as with a hole saw.








Work tip: The guide bits or points on Forstner bits, hole saws, and spade bits are there to keep the rest of the bit in place while it works against the material. You can start these bits in solid wood or small pilot holes, but if you try to start it in an existing hole that is larger in diameter than the guide bit or point, the drill bit (or hole saw) won’t stay centered and will walk all over the place.









Center drill. A center drill is a metalworking bit used to create a guide hole for drilling through metal. First, punch the location of the hole, using a center punch, then drill a guide hole with the center drill. This ensures that the larger drill bit you’ll use to make the final hole starts in the right location and, more importantly, that the hole comes out round.


Combination drill/countersink bit. You can buy these individually or in small sets of three sizes. They are great because they drill a pilot hole so that your screw won’t split the wood, and they also countersink the hole for accepting the screw head, so the head finishes flush with or slightly recessed below the wood surface. Depending on the type of screws you buy, you may not need to predrill the holes, but it helps.







Getting Help


If you’re new to building projects and basic woodworking, take advantage of any expert advice you can find. Here are a few sources that have helped me:




	
Find a mentor, if possible, who will show you the ropes and work with you on some projects. When I got started, I took a night course in woodworking at our local trade school. Before that, I didn’t know that a 1×4 doesn’t actually measure 1" by 4" (see Lumber Dimensions, page 15). If you belong to a beekeeping club, this book is a great opportunity to get together and build some equipment, and to share tools, resources, and ideas.


	
Read a good book on power tools and woodworking. While a book won’t replace a good mentor or hands-on experience, I can assure you that many of the skills I’ve learned came from reading a book about how to do something and then just going out and doing it. A couple of good ones that come to mind are Woodworking Tools and Techniques: An Introduction to Basic Woodworking, by Chris Marshall, and Woodworking FAQ, by Spike Carlsen (see Resources).


	
Support your local lumberyard. I find that the quality of wood sold by many large chain stores usually doesn’t compare to that of a smaller independent dealer. I still live in an area of fairly small towns and I’m lucky enough to have two family-owned lumberyards within five miles of my house. Local dealers will get to know you and can answer your questions and give good advice. Become their patron and friend. If you take care of them, they’ll take care of you (and you’ll help them stay in business!).










Power Tools


Now on to the bigger stuff. Again, I didn’t use a lot of different power tools, but those listed here are pretty much required to build your hives. Also keep in mind that often there are easier ways of performing many of the operations covered in this book. I’m showing the basic way you can do things using the simplest of tools.


I actually made just about every cut in the book using the single blade on my table saw. Normally I’d use my shaper if I were going to cut a lot of rabbets, but not everyone has one of those, or even a router table, for that matter. If you do, by all means use them and make your work as easy as possible.




Table saw. This is the workhorse of the group. A good saw with a cast-iron table is hard to beat. I have a Craftsman 10" saw that I bought secondhand in the mid-1970s, and it’s still going strong. Mine is mounted on a heavy wooden table and has an induction motor with belt drive. It’s not a Cadillac, but it gets the job done. I would avoid buying a new saw with light plastic housings and direct-drive motors, if possible. They are much noisier and vibrate more than heavier-duty saws, and often they don’t have the capacity needed to cut larger pieces safely. If money is a big concern, shop for a better saw secondhand.


Drill and driver. While a drill press would be handy for many of the drilling operations in the book, I stuck to using a hand drill to be sure everything could be done that way. I did go cordless, though.


It’s most handy to have a drill for drilling pilot holes (and other holes) and a driver for driving screws, so you don’t have to keep changing bits between operations. But if you have only one tool, all drills and most drivers can be used for both drilling and driving. You can buy drill bit sets with hex shanks for use in impact drivers. One advantage to these is that it takes about 2 seconds to change bits, and there’s no chuck key or loosening and tightening of drill chucks to deal with.






Work tip: I had never even considered a cordless drill until my son, Josh, showed up to work one day with a Makita cordless set that included a drill with a variable clutch and an impact driver, which has a hammer-like action for driving tough screws. After using them, I was convinced and bought a set myself. Today’s models have a lot more power than earlier versions, and the batteries last longer between charges and also charge much faster. They’re probably the most-used tools I own. I even used the impact driver to push the 21⁄2" hole saw through the plywood on the escape boards.







Miter saw. A powered miter saw is a real workhorse in the shop. When set up with an adjustable stop, it can’t be beat for cutting multiple parts to length or for cutting accurate angles.


Circular saw. I occasionally use one for cutting plywood into more manageable sizes, or right to size with a guide board clamped to it. With a good guide, the circular saw can manage many of the cutting tasks generally relegated to the table saw.


Jigsaw. You’ll use this for cutting holes, in place of hole saws or larger Forstner bits, and also for making slots.


Router.  A router can cut rabbets and dadoes that you might otherwise cut on a table saw, and it can round over edges for a professional look. I used mine for making the winter cover and demonstration hive.


Electric brad nailer. While also not a necessity, a brad nailer sure is handy for attaching things like slats on the slatted racks, filler pieces on bottom boards, and wedges when assembling frames. I have an Arrow brand nailer that I love. It takes about 10 seconds to switch nail sizes. Be sure to wear eye and ear protection while using this tool. An assortment of wire nails and a hammer will also serve the purpose, so don’t run right out and buy a nailer if you won’t have other uses for it.


Extension cords. Always use extension cords that are heavy enough to carry the load you will put on them. This is indicated by the cord’s amperage rating, which should be marked, and your power tools have nameplates that specify how much amperage they draw. If you are working outside, be sure to plug the cord into a GFCI (ground-fault circuit interrupter) outlet or use a GFCI-protected cord to reduce the risk of shock due to moisture and other fault situations.




Materials


Honey bees can and have been kept in almost anything imaginable, from clay pots to straw skeps and hollow logs (bee gums). However, in the United States, bees must be kept in a hive with removable frames so they can be inspected for disease. You can use all kinds of materials to build your bee equipment, from rough-sawn lumber to milled wood from the lumberyard, leftovers from a construction site, or a barrel cut in half and used for a top bar hive. There are even hives made out of Styrofoam.


For the projects in the book, I stuck with standard materials you can pick up at any well-stocked lumberyard. If you want to substitute with salvaged materials or extra supplies you have lying around, great. I do it all the time.




Wood


Almost every project in this book was made with pine, readily available at your local lumberyard, with a good amount of scrap wood salvaged from various places. Cedar, though more expensive, is a good choice for its natural resistance to rot.





Lumber Dimensions


If you’re new to woodworking, it’s important to know that usually there’s a difference between the nominal size of a solid-lumber board (what it’s called) and the actual size (what it actually measures to). The nominal comes from the board’s original rough-sawn size, while the smooth milled piece you buy often is smaller. For example, the actual dimensions of a 1×3 are about 3⁄4" × 21⁄2". The actual size of a 2×4 is about 11⁄2" × 31⁄2". Most of the lumber in this book is “1-by,” or about 3⁄4" thick.


As far as the width goes, the differences between the nominal and actual dimensions are slightly more tricky. The actual width of a board is about 1⁄2" less than its nominal width — up through 7". For example, a 1×4 is actually 31⁄2" wide, and a 1×6 is 51⁄2" wide. However, starting at 8" in width, the actual dimension typically is 3⁄4" less than the nominal: A 1×8 measures 3⁄4" × 71⁄4"; a 1×12 measures 3⁄4" × 111⁄4".


Finally, cedar and some other species may be available with rough-sawn surfaces, which often add to the wood’s actual dimensions. For example, a rough-sawn cedar 1×4 might be 7⁄8" thick. The bottom line is that you have to measure the material before you buy it. This is the only way to ensure you’ll have what you need. You can always make a wide board narrower, but trying to grow a board that’s too narrow is a lot more difficult.


What this means to us as beekeepers is that a 1×10 measures 3⁄4" × 91⁄4", not quite wide enough to make a deep super. You can either buy a 1×12, which gives you extra material to make handles and spacers, or you can glue boards together on-edge to get the width you need. I’ve found that both methods work fine. If I glue up boards, I tend to put the narrow section on the bottom. There is usually more stress on the top of the hive, where the edge is used for leverage to pry out frames.


If you encounter some cupping of the wood, which you probably will, plan so that when you clamp the board during assembly, you will be pulling the center down flat with the mating surface.





Dealing with Outdoor Exposure


Plywood that will be exposed to a lot of moisture should be exterior grade, although lauan (a.k.a. Philippine mahogany, a thin, inexpensive plywood) is fine for inner covers. Don’t build your hives using pressure-treated materials, due to the toxicity of chemicals used in the process.


Finishing your project is your chance to get really creative. You’ll want to apply some kind of finish to the outside parts of your hive to resist weathering. Some beekeepers use a linseed oil mixture for a natural wood look. The traditional finish for beehives is white paint on everything. One of my favorite parts about building hives is painting them a variety of colors.


I start with a good coat of exterior primer. Then the fun begins. You can buy mis-mixed paint from paint stores or the paint departments of larger hardware stores (even with computerized coloring equipment, paint mixtures often turn out wrong, leaving the store with gallons of unwanted paint). If you really want variety, go to a craft store where you’ll find small containers of almost endless shades of colors. It’s more expensive this way but widens your horizons.


I want my hives to be a joy to look at as well as work with, and if you have more than one hive, you’ll be helping the bees as well: they will recognize the different colors or patterns and have an easier time finding their own hive entrance, which will cut down on drifting.




Hardware Cloth


I’ve talked to many beekeepers who say they can’t find hardware cloth needed for beekeeping. Hardware cloth is square-grid metal mesh made with galvanized wire (or sometimes other materials). It’s sold in rolls in various sizes, with the mesh size indicating the distance from wire to wire. It can be expressed by that dimension or by the number of wires per inch. One of the most common sizes we use is #8 mesh, which means 1⁄8" from one wire to the next, or eight wires per inch. The actual space between the wires will be that distance minus the diameter of the wire. If you can’t find the right hardware cloth at your local hardware store or home center, it’s usually available from beekeeping supply houses.




Fasteners


The three primary fasteners we will use are screws, nails, and glue. The screws specified most commonly throughout the projects here are deck screws, which are coarse-thread wood screws designed for outdoor exposure.


Unless directed otherwise, always drill countersunk pilot holes for deck screws, to prevent splitting the wood and to create a clean, cone-shaped recess for the screw head to fit into. Screws with square-drive heads slip less than Phillips-head screws when installing. Star-head screws are great too, and I use them a lot.






Work tip: Screws get better all the time; my current favorites are Power-Pro star-drive screws. They have crosscut threads and need no pre-drilling. The head cuts its own countersink, and the star drive makes bit slippage virtually a thing of the past. They come in a variety of lengths for most any application.
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