Hand Tool Fundamentals

with Christopher Schwarz

In our five days together, you are going to learn everything you need to sharpen, tune and use hand planes, chisels, scrapers and the wide arsenal of edge tools available today. Because you signed up for this class it’s likely that you have been curious about, frustrated with or intimidated by hand work. Here is the good news: Hand work is not difficult. Most of the barriers are mental. And you skills will improve remarkably – probably past your expectations -- during our week together. 

Below is a list of what we’re going to cover and the tools you need. But first, let me say that if you have any questions – no matter how small – I want you to feel free to give me a call or drop me an e-mail. I’m easy to get hold of and always happy to talk about woodworking and tools. My daytime number is 800-283-0963 ext. 1407. My e-mail is chris.schwarz@fwpubs.com. 

Sharpening Equipment 

I’ve used every system available (even cinder blocks!), and all of them work. If you own sharpening equipment, bring it along to the class (the school has power grinders – just bring your honing equipment). I’ll help you figure out your system and you’ll be free to use the waterstones and ceramic stones I’ll bring – plus we’ll learn to power grind on the school’s machines.

I would like you to purchase a vise-type honing guide and a steel ruler because these will greatly speed up your acquisitions of sharpening skills and is a small investment. These are both available from Lee Valley Tools (800-871-8158 or leevalley.com)

• Vise-type honing guide ($17.50, item # 60M07.01)

• Cheap 12” Rabone ruler ($3.95, item #06K20.12)

If you don’t have a sharpening setup, I recommend the Norton 1,000/8,000 combination waterstone plus an inexpensive flattening stone. 

• Norton 1,000/8,000 combo stone ($58.50, item #08M15.27)

• Truing stone ($23.50, item #08M15.30)

Also useful is a plant mister or squirt bottle for spraying water on your stones. A pressurized plant mister is about $10 and is a tremendous luxury.

Hand Tools

You are going to need one hand plane, one chisel, one backsaw, a scraper, a burnisher and some of the basic layout and measuring tools that belong in any shop. But which plane, chisel, saw and scraper? Let’s take a look:

Handplanes: 

This class will cover planing fundamentals, and so it would be good if you could bring one of the four fundamental planes to the class (you are welcome to bring as many planes as you like). The four fundamental planes are: block plane, jointer plane, smoothing plane and jack plane. Whether they are bevel-up or bevel-down planes doesn’t matter. New or old. Premium or not-entirely-premium. I would caution you a bit on quality here, however. Buy the best you can afford. You’ll never regret buying a Veritas, Lie-Nielsen or Clifton plane. You might regret buying a new Stanley, or a new Anant or worse.

Call or write me if you need directions on this point. I’ll be happy to help you pick a new plane or help you find a vintage tool that will fit your budget (even if that budget is $30). I know a lot of people in the business and can get you a good deal.

Chisels: 

Bring your chisels, even if they’re not sharp. We’ll get them working without too much fuss. If you don’t have chisels, then call or write me and we’ll find a new or vintage set that fits your budget. You don’t need to spend a ton of money to get started here.

I would like you to bring a ¼” mortising chisel – which is a foundation tool. Personally, I am wildly enthusiastic about the Ray Iles English mortising chisels, available from toolsforworkingwood.com (800-426-4613), which is $62.95 well-spent. If you cannot swing that money, call or write me, and I’ll see what I can dig up for you.

You’ll need a mallet for driving your chisels. Any will work. I’m nuts about the Veritas Cabinetmaker’s Mallet ($28.50, item #05E15.01)

Saws:

You need to bring at least one sharp backsaw to class. We’re not going to have time to cover saw sharpening, so I must emphasize that your saw should be sharp and true. I’m happy to help you pick a new sharp saw or help you get your existing saws sharpened.

But what kind of saw? Good question. Most woodworkers need a dovetail saw (filed with rip teeth), a carcase saw (filed with crosscut teeth) and a tenon saw (filed with rip teeth). There are lots of other saws, but these three are the core tools.

Dovetail Saw: I really like the Lie-Nielsen dovetail saw if you prefer Western saws. If you want a Japanese dovetail saw, you cannot go wrong with the Lee Valley rip dozuki ($77.50, item #60T04.04). Or, if you want a smaller tool, get the Small Rip Dozuki ($23.50, item #60T06.10) or get the standard steel Dozuki ($23.50, item #60T55.01). 

Here’s the bottom line: If you want a Western saw, you need to buy the premium tools (Lie-Nielsen or Adria). If you want an Eastern saw, almost any dozuki will do.

Scrapers:

Good scrapers are cheap, so don’t buy junk. The Lie-Nielsen scraper set gets you two great tools at a reasonable price ($15). Lie-Nielsen Toolworks (800-327-2520 or lie-nielsen.com). There are other good scrapers out there. Call me if you have questions or concerns or need a specialty set.

Other Hand Tools:

First, bring any hand tool that you don’t feel comfortable working without. For example, I cannot work without my Starrett 6” 4R rule, 6” combination square, try square and spear-point marking knife.

• Square: You need a square of some sort. An 8” try square or 12” combination square will do. 

• Marking knife: You need a knife to be a hand-tool woodworker. Even if it’s a pocketknife. Get a marking knife if you don’t have one. Lost? Call me. Need a quick recommendation? Get a Blue Spruce spear-point marking knife (bluesprucetoolworks.com). The No. 2 marking knife there is $40 – and it’s a lifetime tool.

• Measuring: A 6” 4R ruler is ideal. Bring a tape measure if you have one. A combination square (6” or 12”) is also a good tool to have. 

Miscellaneous:

• If you have a brace and a ¼” bit, bring it. The school has drills if you don’t.

• Screwdrivers: Bring the ones that fit your planes,

• Marking Gauge: This is essential to good work. A single-pin tool will do. I personally use the Tite-Mark gauge, but there are a wide variety of good choices out there that can fit every budget. Call me if you have questions.

• Hammer: A small hammer is good for fine adjustments. Bring one if you have one.

• Protractor: Go to your grocery store and buy a plastic school protractor. It will help you conquer all the weird honing angles.

• File: Get a fine single-cut file. These will be labeled “mill” or “smooth.” These fix up your scrapers and plane irons in short order and are essential. They are widely available.

Bottom line: 

Call or write if you have any questions. I am greatly looking forward to this class. Make plans for long days (and evenings if you have the energy and inclination). Bring your tools and your enthusiasm and we’ll will ensure that you go home with skills that will take your work with hand tools to an entirely new level.

Course Outline:

Day One: The Perfect Edge

Day Two: The Perfect Plane and the Perfect Board

Day Three: The Perfect Chisel and the Perfect Hole

Day Four: Handsaws and the Perfect Tenon

Day Five: Building a Marking Gauge

Day One: The Perfect Edge

1. Sharp

What is a sharp edge?  A zero-radius intersection

What is a dull edge?

What does a sharp edge look like?

What does a dull edge look like?

What is a bevel, a microbevel, a face?

Why is the sharpening angle important?


As the angle gets higher, the edge becomes tougher and harder to push.


As the angle gets lower, the edge becomes fragile and easy to push.

What is a clearance angle? 

As wood is cut by steel it is compressed in front of the edge and springs back behind it. If there were no clearance angle, the springback would push the tool out of the cut. (10° clearance is a good rule of thumb; more is needed for softwoods. Watch your microbevel on bevel-down planes; be wary of a back bevel on bevel-up tools).

Understand sharpening angles and cutting angles. Bevel-down v. bevel-up tools (planes AND chisels). With a bevel-up tool: Sharpening angle plus cutting angle = angle of attack. With a Bevel-down tool: angle of attack=frog angle plus any back bevel.

What are the correct sharpening angles for:

• paring chisels and end-grain tools: 20° to 25°

• general work in softer woods: 25°

• general work in harder woods: 30° to 35°

• brute work with chisels: 35°

• difficult woods in bevel-up planing tools: up to 50°

2. Sharpening

What is grinding? #80 to #600  

What is honing/shaping? #800 to #1,200 grit

What is polishing? #4,000 and higher

What is stropping? Micron rouge etc.

Why do we begin with working the face?

Working the face: One half of your edge. 

• Don’t grind the face. Remains flat.

• Begin with coarse stone (1,000-grit waterstone, soft Arkansas, 600 CAMI, P1,200)

• Two kinds of strokes: the lateral (for wide cutters) and the push (for narrow)

• Get face generally flat at cutting edge. No more.

• Polishing: do it flat or ruler trick depending on blade and personal preference.

• How high a polish?

ACTIVITY: One hour: Work the face of as many tools as you can. Start with your chisel.

Grinding the bevel: Why most grinding is at 25°

• Lowest common angle for all the sharpening angles

• You’ll hone much more than you’ll grind. So it’s good to practice one angle

• Keeps your grinding equipment set to one angle.

Why do you grind?

• Remove large microbevels

• Remove chips, fractures, defects to edge

• Remove poor steel at tip

Dangers of grinding

• Personal safety at grinder

• Damage to tools (annealing)

How do you grind?

• Grind small 90° flat at tip. Check angle with square.

• Grind bevel until flat is almost gone, bevel is complete, damage is gone.

• Quenching, not a good idea, can cause steel to fracture

• Remove tiny flat on coarse stone

ACTIVITY: One half hour: Grind edge if you need to (otherwise work faces of other tools) 

Honing: Why I hone a microbevel

• Less sharpening, faster sharpening

• Faster way to change sharpening angle (less metal)

How do you hone?

• Using jigs and angle indicator blocks

• Start with coarse stone (1,000-grit waterstone, soft Arkansas, 600 CAMI, P1,200)

• Work until grinding scratches are gone (learn to see)

• How many strokes should you use?

• Work until you can feel a burr on face of tool: no burr = not sharp

• If you work a long time and no burr, check angle of sharpening or drop to a coarser stone

ACTIVITY: Make indicator block: 20°, 25°, 30°, 35°, 40°. Hone microbevel at coarse grit.

Polishing: Why polish? 

• More polish = more durability

• Scratches in microbevel are fragile areas of your edge, prone to wear

• How high should you polish?

ACTIVITY: Polish edge of one tool (others if you have the time)

Backing Off Your Tool

• Last step. Removes any remnants of the burr

• Historical methods: wood, palm of hand, ruler trick

Are You Done Sharpening?

• When is it sharp?

• When is it dull?

ACTIVITY: Back off all tools.

Advanced Sharpening Methods:

• Sag – when and when not to add sag

• How to get a camber: negligence, finger pressure, special stones

• How much sag?

• How do I measure sag?

• What is a back bevel?

ACTIVITY: Sharpen one plane iron with sag.

ACTIVITY (to the end of the day): Sharpen all your tools.

Day Two: The Perfect Plane and the Perfect Board

1.What is a jointer plane, smoothing plane and block plane?

SHOT: A wide variety of jointers, smoothers and blocks on a bench.

Little has changed since people have begun work wood with handplanes. The tools haven't changed much, and neither have the techniques. All handplanes do three things: They remove material, they straighten or flatten the work, and they smooth the wood. Each plane specializes in one of these three jobs, with the other two being secondary.

SHOW: Jointer plane shooting a long edge

• Jointer planes specialize in flattening and straightening your work. I like to think of a jointer plane as a large straightedge with a cutter. Historically, the long planes – anything longer than 20” – are called jointer planes in the U.S. In Great Britain, there have been distinctions between jointer and try planes during the last few centuries. The only thing that is important to remember is that the longer the sole, the flatter the work it will produce.

SHOW: Smoothing plane taking a shaving from face grain.

• Smoothing planes specialize in smoothing the wood, preparing it for finishing. Historical names for smoothing planes have remained the same. In almost all cultures and languages, the smoothing plane has remained unchanged, with little of the confusion that plagues other types of bench planes.

SHOW: Block plane truing an edge.

• Block planes specialize in removing material in a localized manner. Block planes are newer innovations than the jointer and smooth plane. The origin of their name is a matter of some debate; some people think it might be derived from the wooden plane called a strike block designed for cleaning miters. No matter where the name came from, the block plane emerged as a common tool as Stanley began cranking up production of metal planes in the last part of the 19th century. There are hundreds of different forms and they are useful trimming tools.

• Critical characteristics Jointer planes

a. Sole length: A longer sole equals truer results. A shorter sole allows you to plane inside hollows in a board. Think of the wood as being a series of waves on a sea. A long boat will ride over the tops of all the waves, clipping their peaks. A short boat will ride up and down the face and back of the waves. The same is true with handplanes. A long plane shaves the high spots even with the low ones. It wants to flatten the board. A short plane rides the high and low spots, trying to take a shaving from every point. It wants to finish a board.

SHOW: The mouth aperture

The correct mouth aperture for any plane is one that will permit the shaving to pass with only a little space to spare. Jointer planes generally take a shaving of about .005 thick or so, depending on the work. So the mouth doesn’t need to be much bigger than that. 

SHOW: Show breaker position

d. Chipbreaker position: too close equals clogging. But the closer you get the less tear-out you’ll get (usually). Set the jointer plane loose at first (1/8” or so). Try it out in your shop. Once you get comfortable, move the breakers up.

SHOW: Filed corner.

e. Iron shape: cambered vs. straight vs. rounded corners. This is a source of debate and disagreement in the literature. To prevent the corner from digging into the work, some woodworkers relieve their corners, some make the cutting edge curved in shape. Some do both for both the jointer plane and smoothing plane. Honestly, both approaches work. They just have different advantages and disadvantages.

SHOW: A shaving from each tool.

f. In the end, here’s what you want. From the jointer plane: a .004" to .006”-thick shaving that is as wide as possible and leaves as few marks behind as possible

Smoothing plane characteristics 

Smoothing planes take a smaller shaving: .001" to .003” thick or so. So a smoothing plane’s aperture needs to be just a bit wider than the shaving.

Set the breaker up at 1/16” to the cutting edge at first

With a smoothing plane, your want a .001" to .003.”-thick shaving that is as wide as possible without leaving tracks behind.

Block Plane Characteristics

Block planes are quickly adjusted to take a thick or thin shaving, depending on the job. And that’s why the best block planes have an adjustable sole plate that quickly closes up the mouth of the tool. No matter how thick the shaving taken by the block plane, the ideal idea is to have the mouth open just enough to pass it.

Block planes have no breaker so this is not an issue.

Block planes are traditionally sharpened with straight irons, though a cambered iron can be useful as well.

3. Sharpening the three plane irons

As with all planes, sharpening them for the job they are designed to do it the most important hurdle to clear. Woodworking's historical record is divided on whether the two bench planes should have irons that have a curved (sometimes called cambered) cutting edge or if they should be sharpened straight across with the corners eased.

I've worked both ways and can say I embrace the curved cutting edge for the jointer and smoother. I keep my block plane sharpened straight. It's easy to create a cambered edge when you sharpen and it makes the jointer and smoother easier to set up and to get predictable results. Yes, you can use a straight iron, but there is no discernable advantage to it in my experience.

SHOW: Each of these following techniques.

• Ruler trick for dealing with unbeveled face

• Discuss honing jigs why/why not

• Sharpening a cambered iron


a. Rounding corners with a file. Explain how this grants forgiveness.

b. How much sag is ideal? Discuss differences between jointers and smoothers.

c. Achieving sag with jigs and special stones


d. Achieving sags with finger pressure


e. Achieving sags through simple negligence/worn oilstones


f. Checking your work

• Sharpening a straight iron for a block plane


a. Round corners with a file if you want. Keep angle low to make it easier to trim end grain, though higher angles (kept sharp) will also trim end grain


b. Checking your work

• Chipbreaker maintenance and setting.

ACTIVITY: Sharpen blades of the three planes

4. Setting the iron

SHOW: Using a setting shim

You use the same techniques to set the iron of a plane. At first it takes some fussing to get the iron centered in the mouth of the tool – the ultimate goal. But after a few months of work you will find that you can set the plane with little effort. So some of the followings "cheats" can be abandoned as your confidence improves. 

SHOTW: Short demos on each of these procedures.

• Setting a cambered iron


a. Setting iron by eye/lateral adjustment/fingers


b. Tweaking position with wooden shim. Explain the difference in drag between a jointer plane and a smoothing plane on the shim.


c. Checking your results with a dial caliper

• Setting a straight iron


a. Setting iron by eye/lateral adjustment


b. Tweaking position with wooden shim

c. Checking your work

ACTIVITY: Set irons of all the planes

5. Edge work with a jointer plane

SHOW: Shooting the edge of a board.

One of the jointer plane's primary functions is to straighten edges. A straight edge is desirable for gluing up panels or fitting doors in frames, especially. I've found the jointer plane to be more accurate than the powered jointer because it can remove material in a localized area with ease.

• Remember the tool is a measuring device (show leveling a case side for moulding).

• The strokes: Where to put hand pressure and when.

• Edging with cambered iron


a. Hand position


b. Understanding plane's position on edge


c. Planing hollow edges/stop shavings


d. Spring joints explained 


e. Checking work with square

• Edging with a straight iron


a. Hand position


b. Tweaking lateral adjustment to correct – never twist tool


c. Planing hollow/spring joints


d. Checking work with square

• Edging with a jointer fence (straight iron technique)

• Edging on a bench with dogs: Turning your bench into a shooting board

• Fitting doors in frames


a. marking out your work


b. making tapering cuts

• Gang-edging parts of same desired width 

• Match-planing, pros and cons

• Checking work: Show edges to one another. Test.

• In general, once you shoot the edge with a jointer plane, you're done and ready to finish it. No further prep work is needed.

ACTIVITY: Plane edge true. Plane spring joint. Plane edge with stop shavings.

6. Face work with a jointer plane and a smoothing plane

When working the faces of boards, you start with the jointer plane and finish up with the smoothing plane. Why not skip the jointer plane? I'll demonstrate.

SHOTW: Board scribbled with pencil and being planes with a smoothing plane with little success. Then follow up with the jointer plane, which removes the pencil marks faster.

• Using the tool as a measuring device. Using winding sticks.

• The strokes: Where to put hand pressure and when.

• When to work with the grain

• Fitting shelves into dados

• When to work diagonally

• When to work cross-grain/plane across a cup. Creating a cup and removing it.

• Gang-facing parts of same desired thickness

• Face work with a smoothing plane – just a few strokes

7. Leveling assemblies with a jointer plane

Jointer planes do the heavy lifting in making panels flat and true. Once the panel is flat to the jointer plane, the smoothing plane will have no problems, once you remove the furrows left by the jointer plane (replacing them with the shallower furrows of the smoothing plane).

• How to level doors and frames

• How to level table bases

• How to level assembled cabinet parts to prepare for mouldings

• Trimming face frames to case sides

• Dressing assemblies with a smoothing plane


a. Working up to joint edges in frames

8. Using a block plane

The block plane can trim and smooth edges when you don’t need to be concerned about straightness. It excels at bring one surface into plane with another (such as leveling a joint with surfaces that aren’t flush) and it is the plane best suited for trimming end grain.

A. Leveling a joint: You can true two surfaces with a block plane. Use the sole in front and behind the mouth to control where you are cutting.

B. Trimming end grain

a. Moisten end grain with alcohol or mineral spirits

b. Keep mouth tight to prevent the corner of the work from plunging into the mouth aperture

c. Use lots of downward pressure

d. Avoid blow out at ends by taking a couple small swipes at the point where your cut will terminate.

e. When face grain meets end grain, work at this intersection so that you are pushing the end grain into the face grain to reduce blow-out.

C.  Adjusting edges, planing small flats and chamfers. Large bench planes are unweildy for some small work. And that’s where block planes excel – creating small handmade chamfers, removing wood in highly localized areas for fitting parts. Show how to lengthen moulding. Clean and adjust miters of moulding.

ACTIVITY: Practice on end grain.

END OF DAY ACTIVITY: Plane the perfect board.

DAY Three: The Perfect Chisel and the Perfect Hole

What are the parts of the chisel?

• The handle/helve. Its shape, size and material

• The ferrule

• The socket or tang, or combination Japanese socket-tang

• The face

• The bevel

• The side bevels (why these are important)

• Trapezoidal shape of mortise chisels.

What are the kinds of chisels and what are they used for?

• Bevel edge chisels

• Firmer chisels

• Sash mortise chisels

• Registered mortise chisels

• Mortise chisels, English

• Dovetail chisels

• Paring chisels

• Japanese chisels – characteristics of.

• Specialty chisels (crank-neck, swan neck, skew, lock mortise).

Rules for chisels

• Flat faces are nice (but polish only the edge)

• Balance is critical (chop off the top of the handle if need be)

• Weight is good for heavy hitters; dovetailing chisels are ideal for a pencil grip. 

• Chisels are like guns. Never expose flesh to the business end. Two hands on the tools.

• Low sharpening angles for paring; high for chopping.

• Edges are straight – no camber – and 90° to sides.

ACTIVITY: Flatten and polish faces of chisels

Sharpening chisels

• Hollow and bellied faces

• Sharpening the face: two kinds of strokes for narrow and wide tools

• Polishing the face and removing the burr – two strokes

• Grinding the bevel (25° except for paring chisels)

• Honing the bevel (25° paring, 30° cabinetmaking, 35° mortising)

• Securing chisel in guide – how to tune guide to accept chisels

• How to hold guide/chisel with narrow tools.

• Use fewer strokes – less metal to remove. More strokes = more error.

ACTIVITY: hone bevels of chisels

Using Chisels

• Chisels are measuring tools: rulers and straightedges

• Match your chisels to your other tools (metric v. SAE)

• Paring: two hands with two jobs. Slicing motion.

• Chopping: Understand edge angle and why chisels shift back in face grain

• Chopping end grain: bevel up v. bevel down.

• Chopping from two sides

• Undercutting tenons and notches

ACTIVITY: Chop a 2”-wide notch. Face and then end grain. Then undercut joint. Use chisel as a ruler

Mortising

• Moxon

Start with the chisel 1/8" from the end of your mortise with the bevel facing away from you and the handle tipped slightly toward you.  Drive the chisel into the work until it won’t go any further.  Do the same at the far end of the mortise.  Then work your way between the two cuts, back and forth, in the same manner. When you reach the finished depth, pare the ends straight down and then pare the cheeks of the mortise.

• Holtzapffel

About 1/6th from the far end of the mortise, drive the chisel straight down into the work with the bevel of the tool facing you.  Then move the tool toward you a bit and tip the handle down toward you.  Drive the chisel into the work and pop out the triangular piece of waste. Repeat the two cuts: straight up at the far end and then tipped toward you.  Work your way toward the other end of the mortise.  Then pare the ends. This technique offers excellent waste removal up until the end, though it was a wee bit slower.

• Maynard

Begin the mortise by boring a single hole at the far end of the mortise.  Then remove the triangular pieces of waste, but with the bevel of the tool facing you.

• Central V

Begin in the middle of the mortise, face facing away from you. Strike straight down. Reverse direction of tool, face facing you. Move the tool 1/8” toward you. Stricke straight down. Reverse direction of tool, advance 1/8” away. Repeat.

• Sizing mortise: rule of thirds (t. of tenon = 1/3 of stock t. • tenon w. = 2/3 of stock w), rule of fifths (length = t. x 5). Depth = tenon length + 1/8”

• Marking out: set gauge to match tool.

• In hand work, make mortise first, then tenon.

ACTIVITY: Make mortises using three methods.

ACTIVITY: End day by making mortise in head of marking gauge

Day Four: Handsaws and the Perfect Tenon

Saw and Sawteeth Terminology

1. Teeth

• Pitch (number of teeth ppi or tpi) Crosscut (5-16 ppi typical) Rip (4-7 ppi on handsaws; 8-16 on backsaws)

• Choosing a pitch:

Handsaws, keep 6-7 teeth in the cut

Backsaws, keep 10 teeth in the cut

• Rake (angle or lean of tooth, forward or back). A Western sawtooth is a 60° triangle to match the files to sharpen them. As the tooth leans forward, it become more aggressive but harder to start. As it leans back, it becomes easier to start but slower cutting. A typical crosscut sawtooth will lean back 15° from vertical. As you get more experienced, you will want to try 12°.
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Rip teeth are also 60° triangles, but they have much steeper rakes 0° to 8°. Same rules apply. The steeper the angle, the more aggressive the tooth. The more the tooth lays back, the easier it is to start.
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• Fleam (rip vs. crosscut, chisels vs. knives)

Rip saws have no fleam or very little fleam. Crosscut saws have 15° to 24° (20° is fairly typical). The more fleam you have the more delicate the tooth and faster it dulls (just like with a chisel – higher sharpening angles make a more durable edge; lower angles make a more delicate edge). 

More fleam = delicate edge but a fast, smooth and easy cut.

Less fleam = durable edge, but a slower, rougher cut that requires more effort.

• Set: bending the teeth left and right to avoid binding and wandering.

Too little set = sawplate will bind in kerf

Too much set = cut will wander easily, harder to control the saw

Rule of thumb: set your teeth to add 20 percent to the plate thickness for hardwoods and 25 to 30 percent for softwoods. So a .035”-thick blade should have teeth set to cut a .042” for hardwoods and .046 for softwoods.

Problems of inconsistent set: saw will always wander left or right. Stone the side of the plate that is wandering. Two swipes.

2. Handsaws

• Crosscut handsaws: (5 ppi to 12 ppi), recommended 7-8 for general work

• Ripsaws: (3.5 to 5.5 ppi), recommended 5.5 ppi

• Panel saws (20”-24” long), ship saws, halfback saws

3. Backsaws

• Tenon saw: (16” to 20” long) recommended ppi:10

• Carcase saw (10” to 14”) recommended ppi: 12-14

• Sash saw: (14” to 16”) rip or xcut, recommended ppi: 11

• Dovetail saw (pistol grip and gent’s) (6” to 10”), recommended ppi: 14 to 18

• Beading saw: smaller, lots of teeth (4” to 10” long), recommended ppi: 15 to 19

Choosing a saw, general principles:

The longer the saw, the more accurate the cut over longer distances.

The heavier the saw, the faster it will cut hardwoods, but you’ll wear out much faster.

4. How to Saw

Basic principles for all saws:

• Relaxed grip

• Extend index finger out

• Always work so your elbow swings free

• Always work so you can see your line

• Use minimal downward pressure. Allow the saw’s weight to carry the cut

• Always think of the saw as longer as it is. This will fool you into using longer strokes, which will allow you to saw faster and wear your teeth evenly.

• Whenever possible, advance on two lines (tenons, crosscutting, dovetailing at times)

• Always work right against a line. Never saw a certain distance away from a line.

• Lifting the saw a tad on the return stroke clears your line of sawdust.

5. Third-class sawing: Sawing to break down stock into manageable lengths. Not for accuracy or joinery.

• Select the coarsest handsaw you can reliably control.

• Mark cutline across face and thickness with a pencil. X on waste. Use sawplate to mark line; use reflection for squareness.

• Start cut on sawbench (show how to use legs as clamps and sawplate reflection for squareness)

• Use thumb against sawplate to start cut. Start low, move to 45° for crosscuts, to 60° for rips.

• Flip in the rip for accuracy. Demonstrate with two sawbenches.

6. Correcting a wayward cut. 

• Lay saw down in the kerf to increase the amount of plate in the kerf. Saw until you’re back on your line.

• Apply English to handle for two strokes and observe results for regular four strokes. Apply English again and observe if necessary. Small corrections only.

PRACTICE: Saw tenon to rough length.

7. Second-class sawing: For making finished cuts that will require shooting to clean up but not really correct a cut. The cut must be accurate but not perfectly clean from the saw. For example: the ends of rails and stiles before joinery, the ends of carcase components.

• Select a finer handsaw or a medium pitch backsaw

• Mark cutline with a marking knife and try square. Use several light cuts with the knife rather than one heavy cut. Chisel a “V” in your starting corner.

• Start cut on sawbench or on bench hook. Use reflection in sawplate to judge squareness. Use legs on the sawbench or hands on a bench hook to secure work.

• Use thumb to start cut.

• Advance on both lines to make your cut

PRACTICE: Cut all components for bench hook. Assemble bench hook.

PRACTICE: Cut cheeks of tenons.

8. First class sawing: Making cuts that will see no cleanup (or very little). Tenon shoulders, dovetails, some miters

• Select your best saw with fine teeth.

• Mark cutline with a knife and try square. Deepen entire cutline with a chisel by chiseling a small V on the waste side so the saw drops into the cutline.

• Clamp work as best you can, with clamps, holdfasts, in a vise. Immobilize it.

• Use reflection in sawplate to judge squareness. Use thumb to start cut.

• Not necessary to advance on two lines usually, but sometimes it helps. Flip the work over and work the other side if necessary. This ensures accuracy through the thickness.

PRACTICE: Cut shoulders of tenons

9. Shooting: How you clean up your sawcuts

• Demonstrate shooting with a bench plane.

• Discuss shooting boards and bench hooks.

END OF DAY ACTIVITY: Cut a mortise and tenon as quickly as possible

DAY FIVE: Build a Marking Gauge

