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Coppiced sweet chestnut (Castanea sativa). A suitable wood for beginners to practise dovetail joinery, sweet chestnut is easy to work with edge tools, sawing, chopping and paring well.
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Dovetail key stabilising a crack in a wide oak board.










FOREWORD


I have been a professional furniture maker for over 25 years, and during that time I have made my fair share of dovetails. In the beginning I tried every method to create dovetails. I used the band saw, the table saw, countless jigs, and routers. In the end I settled on hand cut.
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Double bevel dovetails were chosen to add strength and interest to this otherwise simple fruit bowl made from Scots pine (Pinus sylvestris).








Mitch’s book Dovetails – The Hand-Tool Approach is one of the most comprehensive and thorough books available on the subject. It gives over two dozen types of dovetail, and various ways to achieve them. Whether this is your first attempt at woodworking, or if you are a seasoned veteran, this book has something for everyone.


These days we have computers, software and AI, but Mitch Peacock teaches you the one thing that technology can’t: how to be a true craftsman.


My mentor, Dennis Laney, a professional woodworker of over 60 years, once told me: ‘If a book has one new lesson to teach you it is worth its value.’ Well, Dovetails – The Hand-Tool Approach teaches a multitude of lessons and in my opinion is worth its weight in gold.


Chad Stanton




[image: image]




Dovetail box with a curved side, made from a piece of firewood.
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Small dovetails are appropriate in thin material such as this trinket box and model for a larger cabinet.










An old crooked man 
Keen saw and chisel cutting, 
tight joint. Happy man.





INTRODUCTION



D ovetail joints have been in use for millennia, in boats, buildings and furniture, and to this day are often used, unfairly in my mind, to gauge the skill of woodworkers. With some instruction, practice and patience, I believe any woodworker is capable of smart dovetails.


After teaching joint preparation for a decade, both in person to classes and individuals and online through videos, I have developed well explained and carefully illustrated methods for preparing 28 types of widely used, decorative and puzzling dovetail joints, and have collected and developed my own techniques to greatly aid the learning and preparation process. You may well ask if you will ever need to use all these different joints, and the answer is almost certainly not – I haven’t, but challenging myself to at least try them has undoubtedly improved my layout and hand-tool skills, making me a better woodworker.



HOW TO USE THIS BOOK


It may seem as if this is just a reference book on the preparation of dovetail joints, and it can certainly be used as such – however, it can also be a learning journey in joinery layout and execution.




Seasoned woodworkers are likely to discover new techniques if they take the time to read Chapter 2, which covers those techniques that I have found either personally useful or useful for some of my students, before dipping into the dovetails they haven’t encountered previously in the joint preparation chapters, 3 to 5.


Beginners and less experienced woodworkers are those who will benefit most from reading Chapter 1, in which the nomenclature of dovetailing is discussed so that we know what we’re talking about, and then material choices, and suggestions are made on building a dovetailing tool kit, including ideas for workshop-made tools and jigs; then Chapter 2 on useful techniques. They should attempt all the first joints, covered in Chapter 3 in order, familiarising themselves with the basic steps and referring back to the techniques previously covered as required.


I have selected the joints presented in Chapter 3 to ease the beginner in steadily, and to introduce the most recognisable ones that many students initially seek to learn. Chapter 4 is dedicated to corner joints specifically, and Chapter 5 to an array of miscellaneous dovetail uses.


To avoid excessive repetition as each joint is presented, the preparation details included will build on those given in previous joints where appropriate – and occasionally a blind alley will be navigated for variety. If you are ever unclear as to the next step you should take, or the technique you should or could use, refer back to a simpler yet similar joint, where you will likely find the answer.


No discussion on dovetail joints should end without reference to some of the challenging puzzle joints that employ them. Chapter 6 includes four dovetail puzzle joints, and expect their preparation to be a study in accuracy to produce the greatest effect.


Whilst you now have all the information you need to prepare dovetails, you will also need to practise, and so as an incentive for yourself, or as appeasement for a partner losing you to the workshop, I have included, as Chapter 7, instructions and plans for making a gorgeous dovetailed box, suitable for a watch or a ring, and either cuff links or earrings. Consider it your first dovetailing apprentice piece.


Enjoy your dovetail journey – and remember, plaid shirts and jeans are not essential, but sharp tools are.
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CHAPTER 1



GETTING STARTED



W hilst woodworking is hardly rocket science, success and satisfaction are founded on good preparation. When preparing joints, accuracy at removing waste whilst retaining all else intact is the key, and knowing what material is waste comes down to clear and precise marking out. However, before marking out, the basic joint type needs to be chosen and tailored to its situation, including the properties of the wood species being used. This chapter will provide you with the required preparation to tackle the dovetail joints in this book, assuming you are not a complete stranger to basic woodworking.




[image: image]




Hopper to feed millstones in a watermill. Before plywood and cheap nails, the sides of hoppers could be joined together with double-bevel dovetails.








Take the time to learn or refresh your knowledge of the terms used in dovetailing, and the main dovetail joints you are likely to encounter.


If you are already a woodworker you probably have sufficient tools to get started, but there are some specific ones that make work easier and more pleasurable, and as a result often more accurate. Those new to woodworking will be pleased to see how few tools will get you started, and how simple they are to use. Try building the shop-made tools shown, which can easily be a match for commercially available alternatives.



DOVETAIL JOINT NOMENCLATURE


An understanding of the terms used in dovetailing is essential for a clear discussion on the topic while studying the joints described in this and other references; it will also stand you in good stead when talking with furniture designers, architects and woodworkers alike. There are regional variations as well as variations between hand-cut and machine-cut dovetails, amongst others, and the following includes many of those in addition to the standard terms used throughout this book.
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The trapezoid is the defining shape of a dovetail. Left to right: trapezoid, isosceles trapezoid, and overlaid on a through dovetail.










Dovetail


‘Dovetail’ is the defining shape found within a dovetail joint. It is known in geometry as a trapezoid (a quadrilateral with one pair of parallel sides), and most commonly an isosceles trapezoid, where the non-parallel sides are of equal length. Variations abound, for practical and aesthetic reasons, but the general shape will always be present.





Dovetail Corner Joints


A dovetail corner joint is an angled joint between two boards, in their width (across the grain), using dovetail-shaped protrusions (pins and tails) and recesses (sockets). Most commonly the angle of the joint will be 90 degrees.




The main terms used with dovetail joints are listed in the table opposite.
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Hybrid of lapped and through dovetails (top) and mitre dovetail (bottom), showing the names for the most common parts.



























	Main Terms Used When Describing a Dovetail Joint







	Tail


	Name for the individual dovetail-shaped protrusions in hand-cut joints. A mitre tail retains some of what would normally be waste material, cut at an angle such that the two joining boards meet at a mitre joint.







	Pin


	Name for the remaining material between dovetail-shaped sockets in hand-cut joints. Confusingly it is also the name for all individual dovetail-shaped protrusions in machine-cut dovetails. A mitred pin has extra material cut away in order to form a mitre joint between itself and two adjacent mitre tails in the middle of a joint.







	Half-pin


	Name for the remaining material between extreme sockets and board edges in handcut joints. A mitred half-pin has extra material cut away in order to form a mitre joint between itself and a mitre tail at the edge of a tail board.







	Rake


	
A measure of the slope that the side of a tail (or pin) takes, with respect to a centre line through that tail (or pin). It is normally given as a ratio when hand cut, or in degrees when machine cut. It is also referred to as the slope or angle.
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Measurement of rake, and common dovetail angle equivalents.











	Pitch


	
Spacing between the centre lines of consecutive hand-cut tails, or machine-cut pins, where the spacing is equal across the whole joint.
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Pitch, when used to describe even spacing, is the distance between the centre lines of adjacent tails. For identical-sized tails, the pitch can be measured from side to consecutive side.





Historically, machine-cut joints were predominantly equally spaced, whereas the spacing of hand-cut joints was at the whim of the designer or craftsman. Very occasionally, pitch is incorrectly used in place of rake. So you may see ‘pitch equals one in seven’, which means that the rake is 1:7.








	Lap


	Solid face, covering the end grain of tails and/or pins. The distance by which the sockets, or tails, are held back from the front face.


















DOVETAIL CORNER JOINTS
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Dovetail corner joints usually connect boards at right angles to each other. Differences are mainly down to visibility of tails and pins, edge of corner treatment, corner of edges treatment, and tilt of boards from vertical.











Decorative variations of dovetail corner joints are possible, for aesthetic value and to further demonstrate a craftsman’s skills. Usually these rely on simple changes to the tail and pin forms that are not too complicated to cut, and don’t substantially weaken the joint.


Of course, all these corner joints can be prepared at non 90-degree angles, forming acute or obtuse versions of them.



Other Dovetail Joints


Aside from the corner joints just described, dovetails are significant in other joints, the preparation of many of which will also be covered later in the book. As with the corner joints, it is the wedge shape of the tail together with the complementary shape of the socket that resists these other joints pulling apart.




A number of these joints can take on various forms, some of which will be described when the joints are prepared.


In addition it is worth noting that the dovetail can be combined with any number of other joints, and can be used in many different applications; however, this book is limited to a broad selection demonstrating its wide versatility.







FURTHER DOVETAIL JOINTS
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Other dovetail joints use the shape of the tail and socket to provide mechanical resistance to being pulled apart. These are some of the more common or notable occurrences.












Puzzle Joints


The limited freedom of movement of dovetailed parts has spawned a number of illusions, or puzzles, of which I have included a few, if only for amusement.




For the illusion to work convincingly, each of these joints needs to be prepared well. Tight joint lines and flush surfaces hide what is really going on.


Three of the four puzzle dovetails that I have included in the book are true joints, and one is a trick. Before you reach the instructions on how to make them, see if you can guess which is the odd one out.
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Puzzle dovetails appear impossible to assemble at first sight, yet they are remarkably simple once you know how. (Clockwise from top left: Impossible bridle, crossed double dovetail, twin rising dovetail, triple dovetail.)








Carpenter or Cabinet Maker Dovetails?


Joints made by a carpenter (or more accurately a joiner) must be sound, quick to prepare, and should compromise the strength of components as little as possible. Their appearance is secondary, since they are often covered by such things as trim or paint. As such they are simply sawn and chopped, with pins and tails of roughly equal width.




Cabinet makers prepare show joints with precise layout and meticulous preparation, with an emphasis on final appearance rather than speed. The strength of the components need only fit their purpose, and as such, the layout of pins and tails is usually to minimise the amount of end grain on show, or to maximise contrast.


Both trades show, albeit in different ways, a great degree of skill in preparing exactly what is required for the purpose.
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Cabinet makers design dovetails for looks, minimising the pin size to reduce the end grain showing, whereas carpenters or joiners leave thick pins to retain strength, often covering up the joint later.









MATERIALS


As woodworkers we have limited our dovetail material to just wood – at least in theory – but with approaching 100,000 species of trees on the planet, we still have plenty to choose from. I’ve yet to encounter a wood that can’t be dovetailed, although some are certainly easier to work with than others, and some perform better to produce rigid and lasting joints. Start practising with the species that are moderately easy to work and in the cheaper price bracket while you learn the joint forms and the preparation process.




Although I shall concentrate on wood, beyond that, metals, plastics, composites – in fact any material that can be cut, cast or formed – can be used for dovetails. Of course, as with wood, individual materials have properties that will affect a joint’s integrity, as might the orientation of a material’s fibres, layers, crystal lattice, and so on. If in doubt, try it. Also, mixing wood with other materials can open up a host of opportunities, and modern adhesives such as epoxy resins can produce strong bonds between many dissimilar materials.



Wood


Other than avoiding very hard and brittle woods, such as wenge, rosewood and ebony, when starting out I would encourage practising on anything available: it’s all good experience.




There are some common woods that will prove more compliant and pleasurable to work with, and starting with any of these would be a sensible idea. Below are some woods from around the world which should help you find something reasonably local to try. Consider choosing contrasting woods while you practise, to highlight the joints and help you to gauge your progress.
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Some woods are easier than others when preparing dovetails for the first time. Start your dovetailing journey with the easy ones.









Green, Air-Dried or Kiln-Dried?


Given the choice I would opt to use air-dried wood for all dovetail work except large outdoor structures, where green (unseasoned) wood is particularly enjoyable to work with. Air-dried wood saws and chops reliably, and when re-sawn is less liable to large movement. Kiln-dried wood I try to avoid as much as possible, as I find prepared boards exhibit a hardened surface that is tougher to saw and chop through, two essential operations when dovetailing.




Kiln-dried wood should have similar workability to air-dried when both have the same moisture content, and my preference for air-dried is most likely due to experiencing too much wood that has been poorly kiln dried.


Both air-dried and kiln-dried wood should be left to settle to their intended environment (known as ‘acclimatising’) before joint preparation, as changes in moisture content are likely to cause movement, which will stress joints. Large stock can be broken down to close to final size before acclimatising, which both speeds up the process and makes storage simpler.



What to Look For or Avoid


Knots and other defects should be avoided both within and close to joints as they challenge accurate preparation and weaken the finished joint. Straight, parallel grain will always work best, with quarter-sawn wood being more stable over time. Drawers are well known for displaying dovetails, and quarter-sawn wood is recommended to reduce the seasonal tightening or slackening in operation.




In order to more easily plane joints flush after assembly, give thought to the best planing direction when selecting individual boards and arranging them in a workpiece, and avoid overly figured or alternating grain.


Continuous grain match, where the wood grain appears to run uninterrupted – around a box, for example – is often a desirable feature. Achieving it requires material that starts out thick enough to yield two boards when sawn through its thickness, re-sawn. Bear in mind that the saw cut will waste some material, and in reality most re-sawn boards will move a little, bowing or twisting out of flat. After re-sawing, flattening and smoothing, a fair amount of the initial thickness can be lost, so extra thickness is allowed for. The continuous grain match process will be explained in Chapter 7.





MOISTURE CONTENT


The following is a succinct description of moisture content given to me by Gervais Sawyer, a friend and wood expert:






One of the problems with wood is that it is hygroscopic – that is to say, it gains or loses moisture according to the humidity of the surroundings.


When wood is saturated or green it is much easier to work, but as it dries it will shrink. Taking a range from green to heated indoors, this shrinkage can be as much as 8 per cent. Because shrinkage can be different in different axes, shrinkage can cause distortion. Some timbers are better than others in this respect.


With natural air drying, wood can dry down to 16 per cent or so, but in centrally heated environments can dry further, to 12 per cent. Air drying is cheap but uncontrollable. A few hot weeks in summer can cause huge damage in wood drying yards because the outside of boards dry rapidly around a wet core, causing built-in stresses that result in distortion or splits.


A better solution, although at a cost, is to artificially (kiln) dry wood under controlled conditions. At the end of a drying cycle the wood is conditioned to remove any inherent stresses and should remain stable. Dry wood is denser and therefore more difficult to work than when green.










TOOLS


With sufficient time and care you could cut many dovetail joints with just a sharp pocket knife – and that’s not a bad challenge to try. Realistically though, just a few tools will make up a very capable, basic dovetailing kit. As the design and complexity of the joints you make increase, then you are likely to add to this kit in order to prepare them, or to prepare them more easily. Let’s look at a basic kit of tools, and then consider how its contents might expand over time.





Basic Kit


The following tools are recommended as a starting point, and are sufficient to begin your journey into dovetailing.




In addition to these tools, a means of holding workpieces while cutting is required, ideally a workbench with a vise, a bench hook, and some F-clamps.


When buying tools you could probably spend fifty times the cost of this book on just the basic kit, or you could spend far less than a tenth of that. Be assured, spending ten times as much for hand tools will not result in ten times better, or faster, dovetails. It is true that usually the more you spend, the better a tool will perform, but the cost rises exponentially compared to the performance improvement. Three important factors should be considered:




[image: image] Are the cutting tools sharp, or capable of being sharpened? Some tools will be razor sharp out of the box, others will need some degree of sharpening. Do you know how to sharpen, and do you have the resources to do it?


[image: image] Are the marking-out tools accurate? If your try-square isn’t exactly 90 degrees, then you won’t be able to lay out the dovetail pins or tails accurately.


[image: image] Are the tools comfortable to use as intended? An uncomfortable tool will be a constant distraction from the job in hand, and will lead to poor work.
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A basic kit of tools which, together with a workbench and work holding aids, will suffice for many dovetail varieties. a) Plane; b) Pencil; c) Awl; d) Marking gauge; e) Marking knife; f) Chisels; g) Mallet; h) Dovetail saw; i) Dovetail marking gauge; j) Try-square; k) Sliding bevel gauge.



























	Basic Tools Recommended for Dovetailing







	Bench plane


	To square the material prior to marking out, and to flush the joint surfaces once complete. A plane that is between a half and two times the length of the parts being joined is comfortable, so the equivalent of a Stanley no. 4 to no. 5½ would be suitable for most boxes and household furniture.







	Pencil


	To mark the lines defining the slope of tails or pins, and which areas are waste before its removal.







	Awl


	To transfer layout from pins to tails. A slim scalpel is usually fine as an alternative.







	Marking gauge


	To set and check consistent thickness in material prior to marking out, and to mark out the shoulders and baselines for the joints.







	Marking knife


	For defining shoulders and transferring layout from tails to pins. If pins are kept very slim, a thin scalpel is often required as well.







	Bevel-edge chisels


	To chop and pare waste. A range of sizes is definitely useful, but 3mm, 6mm and 12mm are a good start.







	Mallet


	A mallet is recommended over a hammer when chopping with a chisel, to avoid damage to chisel handles.







	Back saw


	A saw with a rigid back helps ensure the straight cuts needed for joints. A Western or Japanese dovetail saw, tenon saw or dozuki saw are all suitable.







	Dovetail gauge


	
Ensures that the slope of tails or pins is consistent when marking out. A bevel gauge is a suitable alternative.
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Design for a simple dovetail gauge made with just a few saw cuts. Make a few, with different slope angles as and when you need them.
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