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WORKSHOP GUIDE

e Wear appropriate safety equipment:
safety glasses, a face or dust mask if
you are sanding, and hearing protection
if you are operating tools for an extend-
ed period of time.

e Clamp all workpieces securely whenev-
er possible to keep both hands free to
operate the tool.

e Be aware of the position of the power
cord at all times.

e Make all adjustments to a tool with the
tool unplugged.

POWER TOOL SAFETY TIPS

e Maintain and clean tools regularly.
Keep all blades and bits sharp, clean,
and undamaged. Check regularly for
loose parts and frayed cords.

e Never carry a connected tool with your
finger on the trigger.

e Tie back long hair and avoid wearing
loose clothing. Remove rings and other
jewelry that can catch accidentally in
moving parts.

e Do not overreach. Keep proper footing
and balance at all times.

e Make sure that lighting and ventilation
in the work area are adequate.

Do not use tools if the floor is damp or wet.

e Keep your work area clean and tidy;
clutter can lead to accidents. Keep pets,
children, and onlookers away from the
work area.

¢ Concentrate on the job. Do not rush
or take shortcuts. Never work if you are
tired, stressed or have been drinking
alcohol or using any medication that
induces drowsiness.

TYPICAL POWER TOOL
WATTAGE RATING
TOOL WATTS AT
START-UP
Air compressor (3-hp) 4000
Table saw (%-hp) 4000
Saber saw 1500
Circular saw (7%") 2000
Circular saw (6'4") 1800
Belt sander 1500
Bench grinder ("2-hp) 1500
Orbital sander 900
Router 1500
Electric drill (4" 800
Electric drill (%4") 600
Power plane 600
Electric drill (/4") 500
Random-orbit sander 500
HVLP spray system 400

PLUGGING IN SAFELY
Amperage UL Listing

a

BRAND o BELT SANDER

. DOUBLE INSULATED

120V, AC 2.4A B 42653 426 NV
B e oy et MerLaceweNT PARTE Q)
\MANUFACTURER MADE IN THE USA
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The start-up wattage of a power tool is gener-
ally 30-40% higher than the running wattage.
Using the formula (volts x amps = watts), you
can avoid overloading an electrical circuit by
determining whether the maximum load a
tool will draw exceeds the amperage of the
circuit. On a 110-volt circuit, for example, a
7%-inch circular saw would draw 18 amps
(110 x amps = 2000). The saw could over-
load a 15-amp circuit, but not a 20-amp one.

same electrical circuit.

CSA approval

Checking grounding and load requirements

Ensure that a power tool is rated electrically safe, checking
its nameplate. A sample nameplate is shown above. A tool
should be approved by the UL (Underwriters Laboratories) or
CSA (Canadian Standards Association). Also make sure that
the power tool is grounded or double-insulated.

A grounded tool has a three-prong plug and may be marked
“grounding required”; a double-insulated tool is marked
“double insulated” and may bear the symbol shown. For a
power tool or extension cord with a three-prong plug, use
only a similar outlet; never bend or remove the third, or
grounding, prong of a plug. Ensure that the outlet, usually
on a 15- or 20- amp circuit, can provide sufficient current for
the power tool. Check the amperage rating of the power tool
on its nameplate; if it is rated at 10 or more amperes, turn
off any high current-drawing appliances operating on the
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INTRODUCTION

Richard Starr on the

VALUE OF
SE#RRP-TQOLS

hen I was a kid I thought working wood was really difficult. It was, too,

because my dad’s tool bench was dominated by rough screwdrivers and
assorted wrenches, dull saws, and a few auger bits. I remember it with fondness
because it helped set me on my life’s path, but it sure didn’t encourage me to mas-
ter the pieces of rough, splitty pine that I occasionally worked on.

Sharp hand tools were a revelation to a guy who grew up thinking that wood-
working required some sort of special genius and a lot of powerful equipment. When
I encountered a craftsman who built fine country furniture, miles from the nearest
power line, I was inspired to learn as much as I could about how to make tools work
well. As a result, wood became a much more welcoming material to me. Today, as a
seasoned teacher of woodworking to children, my job is to help my students appreciate
the possibilities of wood. The last thing I want to do is let them work with bum tools.

It is easy to fall in love with hand tools. I have a small collection of time-mellowed
implements that I would not think of putting to work. They represent a history of effort
and problem-solving that is a comfort to my modern mind. I also have other fine old tools
that are frequently put into service. But the tools I use every day in teaching have much
less of an aura about them. Kids bang them around and drop them all too frequently. What
is important about them is that they work right.

The difference between a dull tool and a sharp one is something every wood-
worker needs to know. It is the difference between the frustrated kid I was and the
kids I teach today. When I show a child how to whittle, he or she is expected to try
every knife on the rack, usually four or five tools. Only by making this comparison
will it become clear which are really sharp and which are just okay.

Every woodworker has his or her own preferred way to sharpen an edge tool.
Some use oil stones, slow sandstone wheels, Arkansas stones or leather strops. Others
prefer Japanese water stones, the use of which is almost a ritual. In my school shop,
I need to work quickly and I have long since settled on a grinding belt and buffing
wheel. At home, I have fallen in love with the new technology of diamond stones.

[ firmly believe that, while sharp tools are essential, there is no one right way to
sharpen tools, only the best way for you. It takes time to figure it out, but it is time
you must be willing to spend. It is like building the foundation of your home.
Everything else rests on it.

Richard Starr has taught woodworking to middle school students in
Hanover, New Hampshire, since 1972. His book Woodworking with Kids
is published by Taunton Press. Starr has written numerous articles for Fine
Woodworking, Today’s Woodworker and other publications. His televi-
sion series Woodworking for Everyone was broadcast on public television.







INTRODUCTION

Philip Lowe discusses

MAINTAINING
POWER TOOLS

tepping up to a poorly maintained machine can create a spectrum of emotions

from apprehension to frustration. When the handwheel on your table saw forces
you to one knee, requiring two hands and all of your strength to raise the blade, and
when the machine screams and smoke billows as stock is fed through, face it: It’s
time to do a little maintenance!

Perhaps the most straightforward part of shop maintenance is the obvious reason
behind it: safety and efficiency. It is very important to keep cutting implements sharp.
More accidents occur with dull tools because more force is required to operate the tool.

You'll need a few tools to get you started, including a grease gun, an oil can, WD-
40™, graphite, silicon spray, and paste wax. It is also convenient to have a set of
wrenches, sockets, hex wrenches, and brushes for cleaning gears. Finally, pick up
some abrasives such as steel wool, fine silicon carbide paper, and a mill file for debur-
ring shafts and nicks in tabletops.

Cutters such as saw blades, knives for jointers and planers, shaper cutters, bits for
routers and drill presses and turning tools must be kept sharp and free of pitch and
resin in order to cut cleanly. Pitch and resin on cutters and saw blades, which can
cause kickback, can be removed with spray oven cleaner. Some in-house sharpening
can be done to carbide tools with a diamond stone. High-speed steel cutters such as
turning tools and shaper knives can be sharpened on a bench grinder or honed with
a bench and slip stones.

Alignment of tables and fences is also important. The position of a tabletop is
important especially if it has slots cut in it for miter gauges. The slots need to be par-
allel to the cutters. The same is true for fences.

Lubricate gears and ways that raise and lower arbors and tables. Lubrication of
exposed gears and ways should be done with graphite, spray silicon, or paste wax. These
dry lubricants prevent build up of sawdust that would occur if the parts were greased
or oiled. Bearings with grease fittings or oil caps should be attended to periodically
with the appropriate lubricant.

The tables and beds of all machines should be inspected and, if necessary, filed flat.
These surfaces should be kept free of rust and paint splatterings and should be cleaned
with steel wool or fine silicon-carbide paper. Once clean, an application of paste wax
will help prevent rust and allow stock to slide across the surface with less effort.

Philip C. Lowe makes fine furniture in his studio in Beverly, Massachusetts. Lowe
has been building furniture for clients throughout North America for the past 25
years, and has spent 10 years as head instructor of the furniture program at North
Bennet Street School in Boston, Massachusetts. He is affiliated with the Fine Wood-
working series of videos and his written works frequently appear in their magazine.
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INTRODUCTION

Jan Waymark talks about

DIFFERENT WAYS
TO SHARPEN

he old adage “Tools do not make the craftsman” contains a degree of truth.

Still, sharp tools—although they will not make you a craftsperson—will great-
ly improve and enhance your skills. In fact, in my opinion, a great deal of skill dis-
played by today’s craftspeople is based largely on their ability to create and maintain
a keen edge on their cutting tools.

My wood turning travels throughout North America, Australia, and New Zealand
have brought me in contact with many first-class woodworkers, carvers, wood turners,
and just plain “hewers” of wood. They have worked in schools, home workshops, and
craft fairs, with a variety of tools from the very best high-speed steel to the crudest home-
made implements. Still, they all had one thing in common: They used sharp tools.

As varied as the crafts and craftspeople are, so are their methods and tools used
for sharpening. Each one, used correctly, will create a keen cutting edge. The best
are those that do not overheat cutting edges. This is probably the most common
problem experienced by novices when sharpening tools. It is especially serious if the
tool is made of carbon tool steel rather than high-speed steel. When carbon tool
steel is heated until it turns blue the “temper” or “hardness”is removed, and the tool
becomes soft and will not hold an edge for more than a few seconds. High-speed
steel, on the other hand, will sustain a great deal of heat without damage.

The simple solution to “tip burning” is to use sharpening equipment that does not
generate high heat or to use equipment that is constantly cooling the cutting edge as
it is being ground. Wet grinding will assure the woodworker a cool cutting edge for
two reasons: First, the grinding wheel is flooded with a coolant (usually water) to pre-
vent heat buildup and second, the wet grinding wheels usually turn at a very slow
rate which reduces the heat generated by the grinding process. Personally, I find the
wet grinding system both too slow and too messy. My experience with wet grinding
has been one of constantly cleaning the slurry of sawdust and water from the stone.

My preference for sharpening is a white aluminum oxide grinding wheel followed
by a quick touch-up on an extra-fine neoprene honing wheel. I choose the aluminum
oxide wheel simply because its porosity makes it a very cool grinding wheel compared
to old gray stone or the standard sanding belts or discs. It is also very fast-cutting, there-
by reducing the time at the grinder and reducing the time allowed for the heat to
build up on the cutting edge. To hone my tools I use a neoprene wheel because it is
fast and it maintains the hollow grind formed by the grinding wheel.

Ian Waymark has taught industrial education in Canada for 16 years.
He is the owner of Woodturner’s World, a store on Gabriola Island,
British Columbia, that specializes in wood turning tools. Waymark
designed the Orca 1 lathe and the Sabre Sharpening Center.

11
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SHARPENING BASICS

t one time or another, virtual-

ly every woodworker has
looked upon tool sharpening as a
rainy-day task, an onerous duty
undertaken only as a last resort that
seems calculated to delay progress on
the moment’s favorite project.
Although it may be impossible to
persuade all woodworkers to embrace
the joys of tool sharpening—as some
do—sooner or later, most adopt an
attitude of enlightened self interest,
an understanding that regular atten-
tion to tool condition will speed,
rather than retard, progress and
improve both the quality of work and
enjoyment of it.

In Japan, apprentice woodwork-
ers spend years at the sharpening bench before attempting to cut
wood. The practice is rooted in reality: To cut and finish wood,
one must use sharp tools.

The most realistic route to sharp tools for most woodworkers
lies in regular attention. When sharpening and maintenance are
adopted as part of regular workshop routine, the time required
is reduced—and the benefits of keen edges are quickly realized.

There are many jigs and accessories that promise quick and
easy results, and no shortage of techniques with the same goal.

The nicked cutting edge of a plane blade is
squared on a bench grinder. Clamping the blade
in a commercial grinding jig keeps the end of
the blade perpendicular to the grinder’s
abrasive wheel.

But all sharpening work comes
down to this: Tools are sharpened
by wearing away steel to form a fine
edge, and polishing that edge so it
slices as accurately and effortlessly
as possible. Among many tools, two
are essential: a sharpening stone
and a grinder.

Once, all sharpening stones
came from the ground; sandstone,
novaculite, and other materials
have been quarried and cut into
bench stones (page 18) from the
earliest days of woodworking.
More recently, technology has pro-
duced synthetic stones that substi-
tute for the dwindling supply of
natural abrasives.

A somewhat older technology also provided the foot-pow-
ered sandstone grinding wheel and its descendant, the bench
grinder (page 20), which saves much labor in removing nicks
and forming bevels before final honing.

This chapter is intended to remove the mystery and some of
the labor from the sharpening process. With a grinder, a few
benchstones, an understanding of the process (page 14), and
practice, you can have sharper tools—and derive more pleasure
from your woodworking.

A Japanese finish stone is being used to polish the back of a butt chisel.
Waterstones like the one shown at left are a good choice for putting the
final polish on a blade. The fine abrasive slurry on the surface of the
stone is formed by particles of abrasive and metal mixing with water.




THE CUTTING EDGE

cutting edge can be defined as
two flat, polished surfaces meet-
ing at an angle. Since most blades are
designed to be pushed through wood,
a keen cutting edge is essential, partic-
ularly for dense hardwoods that can
quickly blunt tools. Any flaw, like a nick
in a planer knife or a chisel blade, will
be transferred to the wood being cut.
Do not assume that just because a
chisel is new that its edge is as sharp or
as straight as it should be. Even the best

tools need to be sharpened when new,
and regularly thereafter. In order to
achieve a keen cutting edge, steel is tem-
pered to a certain hardness when the
tool is forged. Since tempering is done
at high temperatures, the tool may warp
slightly as it cools. You can skirt this
problem by choosing tools made with
high-quality steel. Even the best steel is
likely to show manufacturing imper-
fections. Low-quality tools, however,
may never achieve and hold an edge.

In its simplest form, sharpening
is like sanding: It consists of the
wearing away of one material by a
harder material, using successively
finer abrasives. When the bevel of a
chisel is drawn across a sharpening
stone, the abrasive particles scratch
the surface of the chisel uniformly,
creating a flat surface. As shown
below, finer and finer stones make the
scratches finer and finer, until a mir-
ror-like finish is achieved.

The difference between a dull and sharp cutting edge
becomes obvious when a blade cuts into wood. On the left-
hand side of the wood surface shown at left, a well-sharp-
ened chisel severed the wood fibers cleanly, producing thin

HOW SHARP IS SHARP?

shavings; a dull chisel tore the wood fibers on the right-hand
side of the board. Another way to determine whether a blade
is sharp or dull is to examine the cutting edge itself; a dull
edge reflects more light than a sharp one.

Smoothing a cutting edge

The quality of the cutting edge and finish on a tool blade depends

on the size of abrasive particles used to sharpen it. Just as you
would sand a tabletop with progressively finer grades of paper,
sharpening begins with coarse abrasives and moves up through
finer grits. The only difference is the size of abrasive particles
involved. For example, a coarse India™ stone has particles mea-
suring about 173 microns across, while a hard Arkansas oilstone
has smaller particles—about 10 microns. Commerical honing

compound used for buffing has extremely fine particles, as small

as 0.5 micron. (By comparison, the diameter of a human hair is
approximately 40 microns.) The photos above, of a chisel blade
magnified approximately 200 times, reveal how sharpening improves
a tool’s edge. A dull chisel (above, left) has grooves and pits on
its back and a nicked edge. These flaws will leave a rougher fin-
ish on wood than the smooth back and edge that is achieved
after the chisel is sharpened and polished on a finish waterstone
(above, right). The waterstone has abrasive particles measuring
1 micron in diameter.




SHARPENING BASICS

THE SHARPENING PROCESS STEP-BY-STEP

STEP 1: GRINDING OR LAPPING

For badly scratched or nicked cutting edges, start the process
by squaring the cutting edge, grinding the bevel, then lap-
ping or flattening the back of the blade. Grinding is done with
a bench grinder and coarse stones such as Washita; lap with
rough abrasives or lapping compounds on a lapping plate.

STEP 3: HONING

Honing uses progressively finer stones such as hard Arkansas
or Japanese finishing stones to smooth out the scratches on
the bevel caused by sharpening. Then the tool is turned
over and lapped to remove the burr on the cutting edge.
The microbevel (below) is also honed at this stage.

STEP 2: SHARPENING

For tools that do not need grinding, sharpening can start
here. Initial sharpening removes any roughness on the
bevel and establishes a fine wire burr on the back of the
blade. Sharpening is done by hand or with bevel-setting
jigs on medium stones such as soft Arkansas.

STEP 4: POLISHING

For a razor-sharp edge and a mirror-like finish, the tool
can be polished with hard black Arkansas, ceramic or

Japanese finish stones, as well as strops impregnated with
fine buffing compounds.

BEVELS AND MICROBEVELS
Honing a microbevel
When a tool blade is razor-sharp, more
force is necessary to drive the blade into
Bevel

the wood, and its edge is more likely to
be brittle. By honing a secondary bevel,
or microbevel, on top of the first (inset),
you can increase the cutting effective-
ness of the tool and prolong the life of
the cutting edge. Microbevels are slight-
ly steeper than the original bevel of the
tool. (For a list of common bevel angles
for various blades, see the back endpa-
per of this book.) It can vary from as lit-
tle as 2° to as much as 10°; the steeper
the microbevel, the tougher the edge. Yet
the microbevel should not be overworked.
A few light strokes on a benchstone is
usually sufficient to produce a small hair-
line strip at the edge of the main bevel
(left). If the microbevel is wider than half
of the width of the bevel, the bevel should
be reestablished by sharpening.

Microbevel

15



SHARPENING TOOLS AND ACCESSORIES

Honing compound
Applied to cloth
wheel of grinder to
polish sharpened
bevel; contains
a mixture of
chromium diox-
ide and other
fine abrasives

Benchstone (page 18)
Any oilstone or

waterstone used
to hone or
sharpen
tools

Bench grinder (page 21)

Medium-grit wheel (left-hand side) squares
and grinds blade; cloth wheel (right-hand
side) polishes cutting edge

Neoprene polishing wheel

Rubber wheel for grinding and
sharpening; available in grits
between 90 and 240. Wheel must
turn away from tool edge to pre-
vent it from catching the edge

Aluminum oxide wheel
Standard wheel for grinding and
sharpening; available in 6- and
8-inch sizes and a range of grits

Multi-tool jig
Skew-grinding jig (right,
top) holds skews at 20°

Dresser

Used to true or reshape grinder Felt wheel

wheels and expose a fresh cut-

ting surface. Star-wheel dresser

(above) has up to four star-
shaped wheels; diamond-point
dresser (below) features a dia-

Available in soft, medium,
and hard; dressed with
buffing compound for final
polishing of cutting edge

angle and pivots on cen-
ter pin to grind radius-
ed skew chisels. Sliding
sharpening jig (right,

middle) clamps tools
under crossbar. Both
are attached to an adjust-
able tool rest (right,
bottom), which mounts
to bench in front
of grinder.

mond set in a bronze tip

Wet/dry grinder

(page 21)

Large, water-bathed
wheel hones bevels;
water prevents tools
from overheating and
carries away metal
and grit. Smaller, dry
wheel used for grinding

16



SHARPENING BASICS

Auger bit file
Used to sharpen auger bits and other drill bite; one
end has no teeth on edges and other end has teeth
only on edges to prevent filing adjacent surfaces

Lapping compounds
Set of silicone carbide
powders used in con-
Junction with a lapping
plate to flatten and pol-
ish tool backs; grits
range from 90 to 600

Cant-saw file
Used in place of a three-square
file in openings of less than 60°

Sharpening stone holder
Secures oilstones and waterstones
up to & inches long for sharpening;
rubber feet hold stone in place

Honing guide and angle jig
For honing plane blades.
Device holds blade at appro-
priate angle for honing a
bevel; rotating the wheel
on top of the jig sets [,
angles between 15°
and 35°

Angle checker
Brass guide for
checking bevel
and microbevel
angles of sharp-
ened tools;
angles range
from 15° to 120°

Strop
A leather strip glued to a handle; dressed
with commercial honing compound or other
fine abrasives to polish a
sharpened edge

Bit files

Boron-carbide stones used to
sharpen router bits; gives a finer
finish than diamond honing files of
equal grit. Handle features magni-
fying lens for checking sharpness

Waterstone storage unit

Plastic reservoir used to immerse up
to four waterstones for storage
between sharpenings; features
clamps that can be flipped
up to hold the waterstone
for sharpening or honing
and a glass lapping plate

Single-cut bastard mill file
Used to aharpen spade bits

and true the rims of N
Forstner bits

Three-square file

Triangular file used for sharp-
ening Forstner and multi-
spur bits —

Diamond-coated honing files
Used to sharpen carbide router
bits; stored inside their pivoting
handles. Shown above from top:
coarse, medium, and fine files

Diamond needle file

Small half-round file used
for sharpening band-
saw blades




BENGHSTGNES

he benchstone is the most com-

monly found sharpening accessory
in the shop. Once referred to as natur-
al stones, benchstones now encompass
many man-made materials, ranging
from aluminum oxide to ceramics.
Many “stones” include fine diamond
bonded to steel.

Sharpening stones are generally divid-
ed into two groups according to the
lubricant used with them: oil and water.
Lubrication serves to disperse ground
particles and prevent them from clog-
ging the stone. Choosing between the
two is mostly a matter of feel; some
woodworkers prefer the edge a glassy
hard black Arkansas oilstone gives a tool;
others like the fine control a softer
Japanese finish waterstone offers.

Naturally occurring oilstones have
long been regarded as the finest sharp-

A COLLECTION OF BENCHSTONES

ening stones. Quarried from novaculite
and sold as Washita and Arkansas stones,
these sharpening surfaces are becoming
scarce. If your budget permits, natural
stones are a good investment; they will
last a lifetime.

Synthetic substitutes made of alu-
minum oxide (India™ stones) or silicon
carbide (Crystolon™) are less expensive
and just as effective as natural stones,
though they tend to wear more quickly.
An economical compromise is the use of
an India™ stone for rough sharpening
and whetting, and a hard Arkansas stone
for honing and polishing. When using
oilstones, wipe them often with a rag to
prevent glazing. Do not use a heavy oil,
as it inhibits the abrading process; a light
machine oil cut with kerosene works best.

Waterstones are Japanese in origin,
and cut much faster than oilstones.

Because they use water, rather than oil as
the lubricant, there is no oily mess left
on clothes and workpieces. Waterstones
come in finer grades than oilstones,
making them popular with woodwork-
ers who like to hone and polish. Because
they are softer than oilstones, new abra-
sive is constantly exposed during use,
and the slurry formed by the water will
form a fine polishing paste.

Waterstones have their drawbacks,
however. Because they are softer than
oilstones, they must be trued more
often (page 19).

Tools should be dried and wiped
with oil thoroughly after sharpening
to prevent rust. Waterstones also
should be stored in water. If your shop
is prone to cold temperatures, keep
your waterstones from freezing, as they
will shatter.

OILSTONES

Soft Arkansas

A medium, 500-grit
natural stone used
for initial sharpening
of dull edges

Washita
A coarse, fast-cutting
350-grit natural stone
used for flattening

and lapping badly

nicked tools

Hard Arkansas
A fine, 800-grit
natural stone used
for honing tools to
a sharp edge

Combination stone

Also known as an India™ stone.
A synthetic stone made from
aluminum oxide with 90 grit
on one face and 600 on
the other; used for
general sharpen-
ing and honing.

Hard Black Arkansas

An extra-fine, 1000-grit nat-
ural stone used for razor-
sharp honing of surgical,
dental and other
precision tools
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SHARPENING BASICS

TRUING A BENCHSTONE

Flattening the stone

All benchstones will develop a hollow in
the center after prolonged use. To true a
benchstone, flatten it on a machined sur-
face, such as glass pane or a lapping
table. For oilstones, rub the surface with
a circular motion (/eft) in a slurry made
from a coarse lapping compound mixed
with honing oil. Start with a coarse grit
and work through finer grits until the
stone is flat. To true a waterstone, use
water instead of honing oil for the slurry,
or wet/dry silicon carbide paper taped

to the lapping surface.

S
Lapping s
compound

Lapping table

WATERSTONES OTHER STONES

Slipstone

A shaped stone used
for turning and carving
tools, featuring both rounded and
angled edges; a range of grits is
available in both oil and water types

D o Gouge slipstone
Japanese finishing stone Japanese coarse stone A conical stone used
An extra-fine, 1200-grit syn- A coarse, 160-grit synthetic for gouges; concave sur-
thetic stone made from ceri- stone made from silicone car- face sharpens outside edge
um oxide; used for final honing bide; used for flattening and of tool, while convex surface deburrs
and polishing; small Nagura lapping badly nicked tools the inside edge. A range of grits is
stone used to create slurry available in both oil and water types

Ceramic stone

A fine, hard 1000-grit syn-
thetic stone made from
bonded aluminum oxide;
used for honing.
Needs no
lubricant

Diamond stone
A hard synthetic stone made from micro-
scopic diamond crystals bonded to solid
steel plate; features a true, flat surface
that will not wear like other stones.

Available in a range of grite between
220 and 1200 for any 5harp— .
ening or honing task :
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BENCH GRINDERS

F rom squaring and sharpening plane
irons to polishing chisels and turning
tools, the bench grinder is a worthwhile
addition to a woodworking shop’s sharp-
ening station.

Bench grinders are classified accord-
ing to their wheel diameter. Standard 5-
to 8-inch benchtop models, with %- to
J-horsepower motors, are the most pop-
ular sizes. Larger wheels are better, as
smaller wheels can produce exaggerat-
ed hollow-ground bevels. Grinders can
be mounted on a work surface or fas-
tened to a separate stand.

Rotating around 3500 rpm, a bench
grinder removes steel faster than a sharp-
ening stone. Unfortunately, it also heats
up the tool, and you may lose the tool’s
temper. If the steel begins to change col-
or during grinding, deepening to a true
blue, the temper has been lost, and the
tool must be reground. Motorized whet-
stones and wet/dry grinders feature

IDENTIFYING GRINDER WHEELS

water-bathed wheels that turn at slower
speeds, such as 500 rpm, allowing you
to grind tools without constantly dip-
ping them in water for cooling.

Most grinders can be equipped with
optional rubber sharpening wheels, cloth
buffing wheels, and leather strop wheels
in addition to standard abrasive wheels,
which come in a variety of grits (see
below). Grinding wheels will eventually

The cutting edge of a skew chisel gets
a sharpening on a wet/dry grinder.
Because the large wheel of this type of
grinder rotates relatively slowly and is
continually bathed in water, the blade
being sharpened remains cool, which
reduces the risk of destroying its tem-
per. Standard bench grinder wheels
often rotate at speeds that are too fast
for honing many tools; as a result, the
tool’s steel can easily overheat.

STANDARD MARKING SYSTEM CHART

become dull and clogged with metal par-
ticles, and their edges may go out of
square. A wheel dresser (page 22) can be
used to true the face of a glazed wheel
and square its edges.

ABRASIVE TYPE A: Aluminum oxide C: Silicon carbide Z: Aluminum zirconium
ABRASIVE Coarse: 8, 10, 12, 14, Medium: 30, 36, 46, Fine: 70, 80, 90, 100, Very fine: 220, 240, 280, 320,
(GRAIN) SIZE 16, 20, 24 54, 60 120, 150, 180 400, 500, 600
GRADE Soft Medium Hard
SCALE ATIB SC D ISES EG R R | KT S SN N T PE QRREES SR SV W S 7
STRUCTURE Dense » Open

RSN RE/RE D S 6RI7AN S RO ] (0 5] FUR 2] SIS ARG (G
BOND B: Resinoid BF: Resinoid reinforced E: Shellac 0: Oxychloride R: Rubber
TYPE RF: Rubber reinforced S: Silicate V: Vitrified

Choosing a grinder wheel

The wheels supplied on grinders are usually too coarse for use
with finer tools. A wide variety of replacement stones are avail-
able, but selecting the right one is no simple matter. You need
to decipher the codes marked on the sides of the wheels,
describing their composition and abrasive quality. The chart
above will help you interpret these codes. (They are usually
found sandwiched between two numerical manufacturer's sym-
bols printed on the side of the stone.) If you plan to use a

Courtesy of the American National Standards Institute

wheel to grind carbon-steel tools, and then hone with a bench-
stone, buy a wheel marked A 80 H 8V. This means the wheel is
aluminum oxide (A), fine-grained (80), and relatively soft (H),
with a medium structure or concentration of abrasives (8). The
particles are bonded together by a process of heat and fusion
known as vitrification (V). For high-speed steel tools, a medium
hardness of | or J is better. If you plan to use your tools right
off the grinder, choose a wheel with a grain size of 100 or 120.
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SHARPENING BASICS

STANDARD BENCH GRINDER Spark deflector
ek Directs sparks downward
Grinding wheel and away from the operator

Medium &0-grit aluminum
oxide wheel squares and

sharpens cutting edges Eye shield

Buffing wheel
Felt or cloth
wheel polishes
bevel of cut-
ting edges

Arbor nut

Wheel cover Tool rest

Removable for ~ adjustment nut

changing grind-

ing or buffing grahti :

heelo ool res ;

i Adjustable to desired angle for it lusag
grinding or buffing; typically posi-
tioned within % inch of wheel

WET/DRY GRINDER Upper tool rest

Wat wheel Adjustable to desired

angle for grinding or
honing; typically posi-
tioned within % inch of
wheel. Features slot
for sliding angle jig

10-inch, 220-grit wheel is bathed in
water to keep tools cool during grind-
ing and honing; runs at 70 RFM

Eye shield

Lower tool rest
Adjustable to
desired angle for
grinding; typically
positioned within
% inch of wheel

Tool rest
adjustment
handles

Water
reservoir

Dry wheel s
Five-inch, 100-grit wheel used for precision
edge grinding; runs at 3450 RFM
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SHARPENING BASICS

DRESSING A GRINDING WHEEL

Truing the wheel

A grinding wheel should be trued when
ridges or hollows appear on the stone or
if it becomes discolored. You can use
either a star-wheel or diamond-point dress-
er. To use a star-wheel dresser (right),
move the grinder’s tool rest away from
the wheel. With the guard in position,
switch on the grinder and butt the tip

Star-wheel
of the dresser against the wheel. Then, / / dresser
with your index finger resting against the :
tool rest, move the dresser from side to Ve v =, 'Q\
side. To use a diamond-point dresser ‘ > 2

(below), hold the device between the index
finger and the thumb of one hand, set it
on the tool rest, and advance it toward
the wheel until your index finger contacts
the tool rest. Move either dresser back
and forth across the wheel until the
edges are square and you have exposed
fresh abrasive.

SHOP TIP

Diamond- Reversing wheel
point guards for buffing
dresser Because they opin in the
same direction as the
standard grinding wheel mount-
ed on the left-hand side of a
bench grinder, neoprene or felt
buffing wheels mounted on the
right-hand require a change of
tool position for buffing so
the tool does not catch
in the wheel. Another
solution is to reverse the right- ———
hand wheel guard to expose the rear
of the wheel (right). In this position, the
buffing wheel spins away from you instead
of towards you, so you can buff the tool at
the same angle as you do when grinding it.
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SHARPENING BASICS

A MOBILE SHARPENING DOLLY

A sharpening station is more than
just a dedicated space for sharpen-
ing. It is a way of keeping all of your
benchstones, grinding jigs, and sharp-
ening accessories clean and well-
organized. The sharpening station
shown below is essentially a sturdy
low bench with a storage shelf. The
unit is built from %-inch plywood
and 1-by-3 stock. By adding locking
casters, it becomes a mobile sharpen-
ing dolly that you can wheel about
the shop to wherever you need to

sharpen: at the lathe, the carving
bench, or near the sink.

To build the dolly, cut the base
from %-inch plywood. Make it large
enough to incorporate all your sharp-
ening gear so that it is not too clut-
tered; up to 3-by-6 feet is a good
size. Screw four corner blocks to the
underside of the base, and fasten a
locking caster on each block.

To strengthen the dolly, cut the
pieces for the skirts and legs from
1-by-3 stock. The legs should be
long enough for the top to sit at a

Locking casters

Bench grinder-

comfortable height; between 32 and
36 inches is right for most people.
Screw the leg pieces together, then
attach the skirts to the legs’ inside
faces. Fasten the shelf and the top
to the skirts. If desired, glue a water-
and oil-proof plastic laminate work
surface to the top.

Once you have built the dolly, mount
a standard bench grinder or wet/dry
grinder to the end of the bench so
that both wheels are accessible.
Secure a lapping table (inset) at the
opposite end for lapping and flatten-
ing stones. This is simply a piece of
%-inch tempered plate glass secured
with cleats to a piece of %-inch ply-
wood, fastened to the top. Have the
glass cut three times larger than your
largest bench stone.

Now mount your most commonly
used benchstones either by using cleats
or screwing their wooden storage box-
es to the tabletop; countersink the
fasteners. Other accessories could
include a vise or a portable light posi-
tioned to shine on the grinder.
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SHARPENING AND
MAINTAINING HAND TOOLS

D espite the proliferation of pow-
er tools in recent years, hand
tools are still an important part of
the modern woodworking shop.
Handsaws, chisels, and planes play
avital role in many cabinetmaking
tasks, from cutting joints and chop-
ping mortises to smoothing stock.
For some crafts, like carving and
turning, hand-cutting tools such as
gouges and skew chisels are virtu-
ally indispensable.

One distinct advantage that hand
tools offer over their electrically
powered counterparts is that they
are relatively straightforward to sharpen and maintain. With
hand tools, there are no hidden circuit boards or sealed com-
ponents, no carbide-tipped blades that must be sharpened
professionally. With most hand tools, such as saws and chisels,
what you see is what you get: a handle, often made of wood, and
a steel cutting edge. True, not all hand tools are quite this sim-
ple. Bench planes feature screws and levers for adjusting the
angle and position of the cutting edge. Still, all the parts are

The cutting edge of a drawknife is honed by an axe-
stone. Holding one handle of the tool as shown at
left and butting the other handle against the crook
of the arm exposes the entire edge for sharpening.

The simple shop-made jig shown above,
consisting of a dowel wrapped in a piece of emery
cloth, is ideal for cleaning and removing burrs
from the rounded edge of gouges.

easily accessible, allowing you to
sharpen and maintain the tool in
the shop. In fact, with a little elbow
grease and the right materials, you
can even restore a rusty old hand
plane to better condition than when
it was first bought (page 40).

Setting yourself up for hand tool
sharpening and maintenance re-
quires no great investment. All you
need are solvents for cleaning, a few
commercial devices for adjusting
blades, stones and files for honing
and sharpening—and the proper
technique. The following pages will
show you how to care for and sharpen the most commonly
used hand tools, from handsaws (page 26) and chisels and
gouges (page 30) to bench planes (page 39), scrapers (page 46),
and bits for braces and hand drills (page 55).

The work is relatively easy, but the rewards are consider-
able. Hand tools that are well sharpened and properly main-
tained will improve the quality of your projects and prolong the
life of your tools.
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HANDSAWS

harpening a handsaw is a three-step

operation. As shown on page 28, the
process begins with jointing, or filing
the tips of the teeth so that they are all the
same height. This is followed by setting
the teeth to the correct angle. This ensures
that the blade cuts straight and does not
stick in the kerf. Setting involves bending
the teeth alternately to each side of the
blade’s centerline. The final step in the
process is sharpening itself, typically
with a file.

Not all handsaws are identical. The
shape, spacing, and set of the teeth vary
according to the type of cutting the saw
will perform. The spacing between teeth
is usually expressed in TPI, or teeth per
inch. The following pages describe how to
sharpen rip saws, combination saws, and

both Japanese and Western-style crosscut

A commercial saw set bends the teeth of a combination saw to the proper angle saws. Because of their very fine teeth, dove-
with the blade clamped in a bench vise. Setting the teeth of a saw blade is a key step tail and tenon saws should be sent out to
in the sharpening procees, producing a kerf that prevents the blade from binding. a professional for sharpening.

ANATOMY OF SAW BLADES AND FILING ANGLES

Triangular
A mill file

Filing ripsaw teeth

Ripsaws have widely spaced teeth with from five to seven
teeth per inch (TPI). They also have a more pronounced set
than other saws. Both features enable them to cut quickly
along the grain. As shown above, the leading edges of rip
teeth are almost vertical. To sharpen the teeth, use a trian-
gular mill file, drawing it straight across each tooth at a 90°
angle to the blade axis.

Filing combination teeth

Combination saws are dual-purpose saws that can be used
for both rip cuts and crosscuts, although they rip more slowly
than a rip saw and cut more roughly than a crosscut saw. Com-
bination teeth slope forward and backward at the same angle
(about 60°) and both edges are beveled. Sharpen both edges
using a triangular mill file (above), tilting the handle of the
file down slightly.
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SHARPENING AND MAINTAINING HAND TOOLS

Sharpening crosscut teeth

The teeth of a crosscut saw are closely spaced—eight to 12
TPI is typical—and they have very little set. Crosscut teeth
feature sloped leading edges with bevels, which enable them
to cut cleanly across the grain. As with rip saws, the teeth are
sharpened with a triangular mill file. Hold the file at the same
angle as the bevel, which is typically 65° (above).

SHOP TP

A saw holder

Storing handsaws properly will both
eliminate clutter and keep the tools
accessible and safe from damage. The
simple device shown here can be used
to hang a saw on the shop wall in plain
view. Cut a wood scrap a little thicker
than the saw handle to the same pro-
file as the opening in the handle; use
the opening as a template. Fasten
the piece to the wall at a convenient
height, then screw a small block with
rounded ends to the piece as a turn-
buckle. Make the turnbuckle shorter
than the width of the handle opening,
but longer than the height. Leave the
screw slightly loose so that you can
pivot the turnbuckle vertically to
secure the saw to the wall.

Sharpening Japanese crosscut teeth

Japanese saws, which cut on the pull stroke, have tall, narrow
teeth with very little set. Also, the teeth are beveled on lead-
ing and trailing edges, and on the tips. All edges should be
sharpened with a feather file held at about a 60° angle to the
blade (above).
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SHARPENING AND MAINTAINING HAND TOOLS

Carriage bolt
?with wing nut

Aisy7

A BENCH VISE SAW HOLDER
Secured in a vise, the simple jig
shown at left will hold a saw at a
convenient height for sharpening.
Make the jaws from two pieces of %-
inch plywood about 10 inches long and
7 inches wide. Then saw two %-inch-
thick strips and glue them along the
inside faces of the jaws, flush with
the top end; the strips will grip the saw
blade. Fasten the two jaws together
near the bottom end, screwing a strip
of %-inch plywood between them.
Finally, bore a hole for a carriage
bolt through the middle of the jaws
and install the bolt with a washer and
wing nut.

To use the jig, secure the bottom end
in your vise. Loosen the wing nut, slip a
saw blade between the jaws, and tight-
en the nut to hold the saw securely.

SHARPENING A HANDSAW

Jointing the teeth

Mount the saw teeth-up in a vise with
a wood pad on each side of the blade for
protection. Install a flat mill bastard file
in a commercial saw jointing jig. Hold the
jig flat against the side of the blade and
pass the file back and forth across the
full length of the teeth (right). This will
flatten all of the teeth to the same
height. A few passes should be sufficient.
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SHARPENING AND MAINTAINING HAND TOOLS

Setting the teeth

With the saw still in the vise, adjust
a saw set to the same TPI as the blade.
Starting at either end of the blade, posi-
tion the first tooth that is bent away from
you between the anvil and the punch
block. Squeeze the handle to set the
tooth (right). Work your way down the
length of the blade, setting all teeth that
are bent away from you. Then turn the saw
around in the vise and repeat the process
on the remaining teeth.

Funch block

Filing the teeth.

Refer to the appropriate illustration
on page 26 or 27 for the proper file and
filing angle for the saw you are sharpen-
ing. For the crosscut saw shown at left,
hold a triangular file at about a 65° angle
to the blade with its handle tilted down
slightly. As you file the teeth, work from
one end of the blade to the other, filing
all the teeth that are set in one direction.
Then turn the saw around to sharpen the
remaining teeth.




CHISELS AND GOUGES

hisels and gouges must have razor- Well-sharpened blades are essential

sharp edges to work properly.  for turning chisels and gouges. Dull
Sharpening a standard woodworking  cutting edges not only produce poor
chisel is simple; all you need isa combi-  results; they are also more difficult to
nation sharpening stone. For most chis-  control and dangerous to use. This sec-
els and gouges, you will have tohoneand ~ tion of the chapter explains how to
polish the cutting edge as well as pro-  sharpen and refurbish a wide range of
duce the correct bevel angle for the blade.  chisels and gouges.

Even the most rusted and pitted blade can
be renewed with steel wool, mineral spirits,
clean rags, and a bit of elbow grease.

M

ortise chisel

Cranked-neck
paring chisel
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Roughing gouge
(turning)

Spindle gouge
(turning)

‘ Straight gouge
; @F‘\ (carving)

S

V-parting tool
\ (carving)




SHARPENING AND MAINTAINING HAND TOOLS

REPLACING A CHISEL OR GOUGE HANDLE

Turning the new handle

Turn a new handle for a chisel or
gouge on the lathe. Cut a blank from a
dense, strong hardwood like ash or hicko-
ry. The grain should run the length of the
blank. A piece that is 1% to 2 inches
square and a few inches longer than the
finished length you need will yield a suit-
able handle. Mount the piece between
centers on the lathe and turn it to a
smooth cylinder using a roughing gouge.
Buy a brass ferrule for the handle. Then Ferrule
use a parting tool to turn a tenon on one
end of the blank to accommodate the
ferrule. Measure the inside diameter of
the ferrule with dial calipers (right) and
size the tenon to fit tightly.

Dial calipers ;

Mounting the ferrule and the blade

Remove the handle from the lathe,
set it end-down on a work surface, and
tap the ferrule in place with a mallet (far
left). Next, remount the handle on the
lathe and shape it with a skew chisel and
spindle gouge. Once you are satisfied with
the handle’s shape and feel, bore a hole
in the tenon end to accommodate the tang
of the blade. Bore the hole on the lathe
with a Jacobs chuck attached to the tail-
stock; make sure the hole is centered in
the blank. The hole’s diameter and depth
depend on the type of tang. For a round-
section, untapered tang, the hole should
be 2 to 3 inches deep and equal to the
tang diameter. For a square-section,
tapered tang, drill two holes as you would
counterbore for a screw and plug: Make
the top half the same diameter as the tang
1% inches from the tip and the bottom
half the same width as the tang % inch
from its tip. Insert the blade into the han-
dle and rap the butt end of the handle
with a mallet (near left).
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SHARPENING AND MAINTAINING HAND TOOLS

SHARPENING A STANDARD CHISEL

Microbevel

Polishing and flattening

the back side of the blade
Saturate the fine side of the stone and,
holding the chisel blade flat on the stone,
bevel-side up, move it in a circular pattern
(right) until the flat side of the cutting
. edge is smooth.

Honing the cutting edge

The two-step procedure shown on this
page can be used to sharpen any standard
chisel, such as a firmer, paring, or mortise
chisel. Start by honing a secondary bevel
on the forward edge of the existing one—
called a microbevel (inset)—then polish and
flatten the back side of the blade. To form
the microbevel, lay a combination stone
coarse-side up on a work surface between
two cleats secured with screws. Saturate
the stone with the appropriate lubricant,
if necessary, until it pools on the surface.
Holding the blade with the existing bevel
flat on the stone, raise it about 5° and slide
the cutting edge along the stone in long,
elliptical passes (left). Apply moderate
pressure until a microbevel forms. Turn
the stone over and make a few passes on
the fine side.

v
7
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SHARPENING A ROUGHING-OUT GOUGE

GOUGE-SHARPENING JIG

The jig shown at right will hold a gouge so that
the blade contacts the grinding wheel at the
correct angle. The dimensions in the illustration
will accommodate most turning gouges. Cut
the base and guide from %-inch plywood. Screw
the guide together and fasten it to the base with
countersunk screws from underneath. Make the
guide opening large enough for the arm to slide
through freely.

Cut the arm from 1-by-2 stock and the tool
support from %-inch plywood. Screw the two parts
of the tool support together, then fasten the bot-
tom to the arm flush with one end. For the V-block,
cut a small block to size and saw a 90° wedge out
of one side. Glue the piece to the tool support.

To use the jig, secure it to a work surface so
the arm lines up directly under the grinding wheel.
Seat the gouge handle in the V-block and slide
the arm so the beveled edge of the gouge sits
flat on the grinding wheel. Clamp the arm in
place. Then, with the gouge clear of the wheel,
switch on the grinder and reposition the tool on
the jig. Roll the beveled edge across the wheel
(right, bottom).

Grinding the cutting edge

Sharpen a roughing-out gouge on a bench grinder equipped
with a medium grinding wheel and a felt wheel. Position the
guard and turn on the machine. Holding the blade between the
fingers and thumb of one hand, set the cutting edge on the tool
rest and advance it until the bevel lightly contacts the grinding
wheel. If you want to change the bevel angle of the cutting edge,
adjust the tool rest to the desired angle. With your index finger
against the tool rest, roll the blade on the wheel (left) until the
entire edge is ground. Keep the bevel flat against the wheel at
all times. Continue, checking the blade regularly, until the cut-
ting edge is sharp and the bevel angle is correct. To prevent the
blade from overheating, occasionally dip it in water if it is car-
bon steel, or remove it from the wheel if it is high-speed steel
to let it cool down.

V-block
Guide 1% x1% x2%"
(top) %" x 1%" x 9"
(sides) %" x 1%" x 9"
Arm
%' x 14" x 12 %"

Tool support

(back) %" x 2" x 2 %"
(bottom) " x 11" x 2 %"
%'x 3" x 13 /"
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AL

SHOFP TIF

Shop-made honing guides
and rust removers
The inside edges

of gouges can be
difficult to hone

and strop if you do
not have a slipstone
or strop with the cor-
rect shape. You can make
a gouge-honing guide by wrap-
ping a dowel with 600-grit sand-
paper (near right). For stropping,
simply fold a strip of leather to fit

the inside edge of the gouge (far right).
You can also use these jigs to clean rust

or pitting from an old blade.

Polishing the cutting edge

Shift to the grinder’s felt wheel and
move the tool rest out of the way. Hold -
a stick of polishing compound against
the felt wheel to impregnate it with abra-
sive. Grip the handle of the gouge in your
right hand and hold the blade between
the fingers and thumbs of your left hand.
Then, with the gouge almost vertical,
set the bevel flat against the wheel.
Lightly roll the blade from side to side
against the wheel to polish the bevel. A
slight burr will form on the inside edge
of the tool. To feel for the burr, run your
finger gently across the inside edge of
the blade. To remove it, roll the inside
face of the blade against the wheel until
the burr rubs off. Avoid overbuffing the
blade; this will dull the cutting edge.
Test the tool for sharpness by cutting a
scrap across the grain. The blade should
produce a clean shaving.
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A SPINDLE GOUGE

7O

/
D Tool rest

Sharpening on a bench grinder

Position the guard properly and turn
on the grinder. Holding the blade between
the fingers and thumb of one hand, set
the blade flat on the tool rest and advance
it until the blade lightly touches the stone
(left). Adjust the tool rest to create the
desired bevel angle. Roll the cutting edge
on the wheel and pivot the handle from
left to right while keeping the bevel flat
on the grinding wheel at all times (inset).
Continue rolling the blade and moving
the tool handle from side to side until the
edge is sharpened, stopping frequently
to check the grind and cool the tip. Hone
the cutting edge and remove the burr by

hand, as shown below, or use the grinder's

felt wheel (page 34).

Flat benchstone

Convex
slipstone

Honing the cutting edge

Once the bevel has been sharpened on the grinder,
use a flat benchstone to polish the tool to a razor-sharp
edge. Saturate the stone with oil, then roll the outside
bevel across the abrasive surface (above) to hone the
bevel on the cutting edge.

Removing the burr

Use a convex slipstone matching the curvature of the gouge
to remove the burr that forms on the inside of the cutting edge.
Lubricate the slipstone if needed and hone the inside edge until
the burr is eliminated.
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SHARPENING A CARVING GOUGE

Direction of
movement

Whetting the outside bevel

Set an oilstone on a plywood base, screw cleats to the base
around the stone to keep it from moving, and clamp the base to
a work surface. (The leather strop is used to polish the outside
bevel in step 4). Saturate the stone, then set the outside bev-
el of the gouge flat on it. Starting at one end, move the blade
back and forth along the stone with a rhythmic motion, simul-
taneously rolling the tool so the entire bevel contacts the sharp-

ening surface (above). Avoid rocking the blade too far, as this
will tend to round over its corners and blunt the cutting edge.
Continue until the bevel is smooth and a burr forms on the
inside edge of the blade. You can also carry out this step on a
grinder, as shown on page 33, but if you use the machine be
sure to adjust the angle of the tool rest to match the bevel
angle of the gouge.

—

Honing an inside bevel

Once you have sharpened the gouge’s
outside bevel, use a conical slipstone to
hone a slight inside bevel on the blade and
to remove the burr formed in step 1. Put a
few drops of oil on the cutting edge of the
gouge. Then, holding the stone on a work
surface, move the blade back and forth
along the stone making sure that you keep
the cutting edge well away from your fin-
gers. Continue until the burr is removed and

an inside bevel of approximately 5° forms.
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SHARPENING AND MAINTAINING HAND TOOLS

Polishing the inside bevel

Use a folded piece of leather to strop
the inside bevel of the gouge. Spread some
polishing compound on the leather and
fold it so its edge matches the inside curve
of the gouge. Draw the blade along the
leather repeatedly to polish the inside bev-
el (left). This can also be done using the
felt wheel of a bench grinder.

Polishing the outside bevel

Spread some polishing compound on the strop and use the
same rolling technique shown in step 1 to polish the outside
bevel (above). Check the inside bevel; if a burr has formed,

repeat step 3. You can also use a bench grinder and a felt
wheel impregnated with polishing compound (page 34)

for this task.
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SHARPENING A V-TOOL

Whetting the outside edges
Sharpen each side of a V-tool sepa-
rately. Set up and saturate an oilstone as

you would to sharpen a carving gouge {F‘a’
(page 36). Hone one outside bevel of the  [” 7T}

V-tool as you would a chisel (page 32),
moving the blade back and forth along
the length of the stone and keeping the
bevel flat on the stone. Repeat on the
other side of the V (right). Stop working

when you have removed the rough marks
from the ground edge and a small burr

forms on the inside of the edge.

)

Removing the hook

When you sharpen the outside bevels of a V-tool, a hook of
excess metal will form at the apex of the V (inset). This hook
must be ground away before you hone the inside bevel in step
3. Holding the tool on the stone, roll the corner across the sur-
face (above). Move the tool from end to end along the stone
until you wear away the hook and an outside bevel forms at
the apex of the V, forming one continuous beveled edge. This
process will create a burr in the center of the inside edge,
which is removed in step 3.

Honing the inside bevel

To remove the burr formed in steps 1 and 2, and hone an
inside bevel, use a triangular slipstone that matches the angle
of the V-tool blade as closely as possible. Clamp the stone
securely in a bench vise and saturate it with oil. To avoid crush-
ing the stone, do not overtighten the vise. Draw the end of the
blade’s inside edge back and forth along the stone (above),
applying light downward pressure until the burr is removed
and a slight inside bevel forms. To finish, polish the edge with
a leather strop (page 37) or the felt wheel of a grinder (page 34).
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BENCH PLANES

good-quality bench plane can be

costly, but there is no reason why it
should not last a lifetime—or two. This
section shows how to care for a plane,
and includes information on sharpen-
ing and adjusting the tool. You can save
yourself some money<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>