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HAND TOOLS SHARPENING 101

INTRODUCTION

Sharp tools are necessary for safe and efficient working, just because a tool is shining and polished
does not mean that it is sharp.

There are several methods, jigs and tools available to help you sharpen and kedyagd tools in
first class condition and it does not have to cost you a lot of money to achieve this.

When starting out and learning about sharpening tools, mistakes will always happen, but that is a
part of the learning process, the next time you wik make the same mistake.

We will take you through mainly sharpening flat bladed tools today, such as chisels and plane blades
when you have mastered these, then the same principles apply to most other tools with curved
(such as gouges) and complex edgegli as router bits).

When using a sharp hand tool and seeing the end results will give you a sense of well being and
achievement you will also enjoy the work more and relieve stress. Some of the biggest advantages
are health and safetg No noise from mahines and no fine dust to breathe in

Methods of sharpening hand tools.

There are large number of sharpening systems on the market today, some cost from a few cents up
to many thousands of Euros.

1. Silicon carbide papefWet & Dry)

The lowest cost sharpening systawailable today is carborundum or Silicon carbide paper
water, oil and a piece of plate glass.

1  The glass (minimum of 6 mm) provides you with a perfectly flat and true surface.

1  TheSilicon carbide papgarovides you with the cutting or grinding medium.a@es P100, 180,
400, 1000, 1500 are commonly used

1  The water provides the lubrication when sharpening

The oil provides the protection to the tool after grinding and sharpening.

Oil Stones

N =

The moist commomatural oil stone today are Arkansas, but these expensive and difficult to
find. The common oilstones today are manmade, which are basically an aluminium oxide
abrasive bonded together.

Manmade oil stones are too aggressive for polishing and honing of hand tools used in the wood
shop, but are well stéd to outside or coarse finished tools.
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Oil stones as there mane suggests must be used with thin oil or kerosene as a lubricant, be
warned it can get messy and a potential fire math the oil/kerosene soaking into wood or

your bench very easily.

3. Water Stones

Nearly all watestones available today are manmade and are available in a large selection of
grit/grain sizes starting at 120 all the wap to 8000, but for our use 600, 1000 and 4000 will be

sufficient to meet our everyday needs.

Water stones are lubricated with water, the stones are soaked, even stored in water and water
is sprayed onto the stone during use.

4. Diamond abrasives and blocks

Recently in the last few years the use of diamonds for sharpening tools has become more
accessible to the average woodworker.

These can take many forms from paste to files, blocks witbrdnt grades. Do not be fooled
by cheap versions available on the marketplege2 i £ AGRALF Y2y Ré LINR RdzO{
really get what you pay for in this area.
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5. Grinding Machines

These are broken down into twmain categories, High speed and Low speed.

5.1.

5.2.

High speed

Bench Grinders are commam most workshops, with common speed from 1200 rmp to
3500 rpm. These machines have been around a long time and rgoate with asilicon
carbide wheel/$60 grit and 20 grit (grey in colour) these are fine for sharpen High speed
(HSS) drill bits (120 grit) or sharpening the blades on your lawn mower (60 grit), but for
hand tool sharpening they are too coarse/aggressind easily cause burning of the tool,
which removes the temper.

—p
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By changing the grinding wheels to a friable (solid substance to be reduced to smaller
pieces with little effort) usually white, blue or pink in color, the tools bgraunddo not
build up as much heat, therefore maintain their tempering

Low speed

Lowspeed grinders have been around for thousands of years, basically a large wheel like
stone turned byhand;today electrical versions are available which turn at alffuto 120

rmp. Theseormally come with a wet stone, that sits in a bath of water and there is no
chance of overheating the blade, therefore almost impossible to lose the temper of the
blade.
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The stones are normally about 200 to 300 grit, plus the slow rotation means thidt ra
removal of a large amount of material is not possiké¢her grinding wheels are available
for this systenmup to Japanese water stone 4000 grit

5.3. Jigs

It is common today usgrinding jigs with grinding machines, these serve two main
purposes

i. Setting thecorrect angle and profile.
ii. Repeatability, helping tget exactly the same angle and profile every time, thus
removing less material from the tool.

These jigs take many forms, some are available from the manufactures of the grinding
machines, others from @ companies and the most common drememade with ideas
from individuals, magazines, clubs and the internet.
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5.4. Belt/Disk sanders

Belt sanders for sharpening tools are quite recently introduces into the market. New
configurations are being developeceklyc these machines are designed for tool
sharpening and come with basic jiggou could use your stationary belt sander in the
workshop, with a homemade jig, but be careful of the direction of the belt, it must be
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moving away from the tool, otherwisewill dig-in and could be extremely dangerous. You
also have to be careful of the grit size of the sanding belt/disk selected.

A word of WARNING

There are a lot of sharpening systems and jigs in the market place, some are excellent,
some are a wastef money. Before you spend all your hard earned money on any system
talk to friendsand colleagues, try to use the systems they are using and see if you are
impressed.

At the end of the day, the only system that is really important is you. If you uiatershe
requirements of sharpening tools, what is needed to sharpen and keep sharp the tools you
will have a better understanding on how these systemosk?

Repeatabilityreliability, vibration free, sturdy construction, the most exyséve is not
always the best.

Blade Angls

Bladeangles can vary from 20° to 90° depending upon the tool and the type of wood being
cut.

For chisels the conventional angles vary from 20°(soft wood, such as pine) to 35° (hard
woods such as oak) , thegle selected also depends on the type of cut being made 20° for
paring and 35° for chopping (mortise).



19.09.2009 Tony Maund & Kari Koski

20° Good for soft woods

4 25° Good for hard & soft woods
e more Durable

T 30° Good for hard woods
] Durable, but harder to push

35° Excellent for Hard wood

The lower the angle (20°) the easier the wood is to cut, but the cutting edge is easily dulled.
The higher the angle (35°) the harder it is to cug Wood, but the cutting edge lasts much
longer

For plane ironsBevel Dowrblades)the cutting anglevaries with the angle of tha ¥ NR 3 ¢
For Bevel Up bladdsis a combination of the blade angle and thed that gives you the

final angk. Combination angles of 30° to 60° are common, but angles up to 80 or 85°
maybe necessary for difficult grained woods such as burls.

We also have to consider the bevel of the tool. Hollow ground, flat ground and convex
(rounded), but in all these cas#te back of the tool is always perfectly flat

7
d \\
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150mm wheel

Concave/Hollow ground is used for paring chisels and plane bl&tEs. paring chisels can
also be ground flat, if a grinding wheel is not available.

Cttd 2N O2ydSE | NB dzASR F2NJ OK2LILIAYIE 2N Y2
Secmdary Bevels

These can be found on both chisel and plane blades and have some advantages.

They can temporarily change (increase) the cutting angle for more difficult woods. Or
provide a longer lasting cutting edge, whilst maintain the lower profilemiraary bevel.
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Plane Bladeg Back bevel

99% of the blades we use will always have fiaesurface and one bevelled surface, there
is an exception, this is called the back bevel and is used on hand planes to
quickly/temporarily change the cuttingngle of the plane (increasejithout having to
change the main bevel.

A 5° back bevel will make a significant difference to the way the wats]this can be
increased in 5°increments until to achieve the desired resditss should only be used as
atemporary solution, if you work a lot with difficult woods, it worth investing in additional
planes or additional bladgor your existing plane.

Primary Bevel

\

7

Back Bevel
=5°
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TIME TO GET YOUR HANDS DIRTY!

Silicon Carbide Pap€iVet & Dry)& Glass

We will start the demonstration with the mo$tasicand cheapesbf sharpeningnethods
available, there is no excuse from now on to have a dull or not sharp tool in your
workshop.

So we will start with the glass, first ensure it is clean, not cracked or broken and that the
edges have been sanded (®8f) so as not to cut yourself.

Find a flat surface to place the glass on and fix it so it does not move about. Remember we
are using water, so the top of your table saw is not such a good idea.

If we are taking a totally new tool (chisel/plane bladejdruseor repairing a damaged
blade, then we may need to start with a lower grit paper, maybe P100 or P180, but if we
are just tuning up an existing tool, then P400 or 1000 may be the starting point.

If your glass is large enough, then several gradediadsicarbide paper may be attached
at the same time, which will speed up the sharpening and honing process.

With the silicon carbide paper attached, we need to flatten the back of the blade first. This
is essential to achieve a fully sharp blddeceptfor back bevels on plane bladed)e

start with P180 until we achieve a uniform scratch patter for the first 25mm of the cutting
end, you can continue along the whole length if you wish. We then work through the
grades 400, 1000, 1500 until we get a puodid back.

This task should never have to be repeated again, unless the tool is damaged or the
occasional touctup.

We can now move oto the bevel Using only the silicon carbide paper method, we can
only achieve a flat or convex bewvgf you have accesto a grinding machine then we can
set the angle using this first.

Select the grade of paper you need to start with spray some water onto the paper. Hold
the chisel firmly in both hands and place the flat of the bevel against the paper, carefully
without rocking left to right or back to front, move the chisel backwards and forwards
along the paper.

Continue this action until you have a uniform scratch pattern on the entire bevel or (hollow
ground) the leading and trailing edge of the convex surface.

Repeathe step above for each of the grades of paper
You can test the sharpness of the blade by paring a piece of end grain wood such as pine.

The above method is the most basic available and if all else fails you can still sharpen you
tools almost anywhere
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To help, especially if you need to change the angle of the cutting edge, honing jigs are
I @FAfFo0fS FNBY |o62dzi mne (G2 wmnne 6@2dz 3SH 4K

18 @SNBAZY Tpe DSNAAZY

We will now repeat the above procedure, but using a honing jig, you will natenmach
easier it is to maintain the correct cutting angle.

This particular jig (Veritas) has the ability to create a micro bevel, which can be quite useful
on harder pieces of wood.

Whetstonesor Water Stones

Water stones, as the name suggests are used in conjunction with weifater stones
should be immersed in water for a minimum of 0 minutes before using them, however
most woodvorkers tend to keep then immersed in water at all times, sd thay are
immediately ready to use(Plastic food boxes with lids are good forthidote: This does
not applyto Shapton®&eramic stones.

Water stones must be regularly flattenaahd kept perfectly flat for optimum results
Several methods of flatténg the stones are available

1 Glass andilicon carbide paper
1 Two water stones rubbed together
1 Metal lapping plate with abrasive powder.

There are a lot of water stones in the marldce, quite often they are referred to as

Japanes Water stones, but you are not limited using Japanese stones you could also look
at Shapto®) Norton® or ceramic stones. There iwgof information on these stones on

the internet¢ pricescanvary®Y nne Q@ e T2 N lcthéske sr@dnSjora G 2y S
investment for serious wood workers

Grits can varyrom 120 to 1500G; but for most applications a set of 220000, 4000 &
8000will give you enough grades to produce high quality sharpeniigy also make dual

9
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grit stones for exampl220/1000, 10004000and4000/800Q soyou only have to buy 2
blocksfor about120< (Amazon)

Using the water stones is very similar to using the Glass#indncarbidepaper
demonstrated above. Basically the samksand methodsapply. There is an additional
ai2yS O t ts®rieé, whichiidbhsiEalgNd soft chalk like stone, which is rubbed
onto the finishing stone, this provided a fine paste, which petithe blade ThisNagura
stone can be used withng make éwater stones Japanese or westerabout 1% -H )€

Machine Grinding & sharpening

Wewill not be writing about this, as there is very good information either provided with
the machine or the jig you buy on how to use it correcilye will be demonstration the

use of the machines and you will be altb practice/use these machine and jigs to sharpen
your own tools.

10
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Hand Plane ¢ Bevel UR/ersus DOWN

Why are some planes set with the bevel down and asheith the bevelip? The majority

of older hand planes are all set with the bevel down, but newer hand planes on the market
from Lie Nielsen and Veritégr examplealso have a large selection of hand planes with

the bevel up.

The bevel angle on a traditial hand plane is setby tifrog¢ 6 4SS AGSY ¢ Ay (K
of a hand plane), where as the angle of a bevel up hand plane is set by a combination of
the bed and blade angle.

Bevel Down

The exception and there is nearly alyg an exception, is that when you have a back bevel
ground on your bladeAs can be seen from the drawing below a shallow back bevel
increases the cutting angle significantly.

The cutting angle is the combination of the Frog angle and the back bevel(@8gk 45° =
60°)

11
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15.0°

Bevel Down with Back Bevel

12
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Bevel Up

As can be seen from the drawings above, to alter the cutting angle of the traditional hand
plane is very difficultyou mustalter the angleof the frog(or cut grind a back bevel)

To alter the angle of the Bevel up hand plane, just alter the angle of the bMdst
people who have bevel up planes will also hagelection of replacement blades forugck
changes.

Another advantage to bevelp planes is the ability to easityuicklychange thet Y 2 dzii K¢ 2 NJ
opening near the blade. Reducing the mosike has the advantage of giving a smoother
finish and reducing tear out.

Bevel dowrcan also be adjusted, but this involves moving the frog fodaaThis can be
quite tricky to get the adjustment correct even on the highest quality hand planes

Why change the cutting angle?

Generallyspeaking

1 Low cutting anglgcirca 30 35°) is used for cuttingnd grain.

1 Standard cutting angle (circa 4®0°) is useddr cutting long grairand smoothing.

f  High cutting angle (circa 5580°) is used for cutting difficult long2 NB RdzOS & G S| |
2 dz{reversing grain, bustcetera).

14
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Scrapers

Scrapers are thin, flat pieces of steel. They may be rectangular, or some of the edges may be curved.
For scraping hollow surfaces curved scrapers of various shapes are necessary. Convenient shapes
are shown in Fig. 150. The cutting power of scrapers depends upon the delicate burr or feather along
their edges. When properly sharpened they take off not dust but fine shavings. Scrapers are
particularly useful in smoothing cross-grained pieces of wood, and in cleaning off glue, old varnish,
etc.

Fig. 150. Moulding-Scrapers.

There are various devices for holding scrapers in frames or handles, such as the scraper-plane, the
veneer-scraper, and box-scrapers. The veneer-scraper, Fig. 151, has the advantage that the blade
may be sprung to a slight curve by a thumb-screw in the middle of the back, just as an ordinary
scraper is when held in the hands.

Fig. 151. Using a Veneer-Scraper.

In use, Fig. 152, the scraper may be either pushed or pulled. When pushed, the scraper is held firmly
in both hands, the fingers on the forward and the thumbs on the back side. It is tilted forward, away
from the operator, far enough so that it will not chatter and is bowed back slightly, by pressure of the
thumbs, so that there is no risk of the corners digging in. When pulled the position is reversed.

15
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Fig. 152. Using a Cabinet-Scraper.

One method of sharpening the scraper is as follows: the scraper is first brought to the desired shape,
straight or curved. This may be done either by grinding on the grindstone or by filing with a smooth,
flat file, the scraper, while held in a vice. The edge is then carefully draw-filed, i.e. e., the file, a
smooth one, is held (one hand at each end) directly at right angles to the edge of the scraper, Fig.
153, and moved sidewise from end to end of the scraper, until the edge is quite square with the sides.
Then the scraper is laid flat on the oilstone and rubbed, first on one side and then on the other till the
sides are bright and smooth along the edge, Fig. 154. Then it is set on edge on the stone and rubbed
till there are two sharp square corners all along the edge, Fig. 155. Then it is put in the vice again and
by means of a burnisher, or scraper steel, both of these corners are carefully turned or bent over so
as to form a fine burr. This is done by tipping the scraper steel at a slight angle with the edge and
rubbing it firmly along the sharp corner, Fig. 156.

Fig. 153. Sharpening a Cabinet-Scraper: 1st Step, Draw filing.

- "I

—

Fig. 154. Sharpening a Cabinet-Scraper: 2nd Step, Whetting.

16
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Fig. 156. Sharpening a Cabinet-Scraper: 4th Step, Turning the Edge.

To re-sharpen the scraper it is not necessary to file it afresh every time, but only to flatten out the
edges and turn them again with slightly more bevel. Instead of using the oilstone an easier, though
less perfect, way to flatten out the burr on the edges is to lay the scraper flat on the bench near the
edge. The scraper steel is then passed rapidly to and fro on the flat side of the scraper, Fig. 157. After
that the edge should be turned as before.

17
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Fig. 157. Re-sharpening a Cabinet-Scraper: Flattening the Edge.

18
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Hand Planes

Reprint from Handwork In Wood by William Noyes

The plane is a modified chisel. The chief difference in action between a chisel and a plane in paring is
this: the back of the chisel lies close down on the surface of the wood that is cut, and acts as a guide;
whereas, in the plane, the cutter is elevated at an angle away from the surface of the wood, and only
its cutting edge touches the wood, and it is held and guided mechanically by the plane mechanism. In
other words, a plane is a chisel firmly held in a device which raises the cutter at an angle from the
work, regulates the depth of the cut, and favours the cutting rather than the splitting action. An
illustration of a chisel converted into a plane is the adjustable chisel-gage, Fig. 99.

- r A

Fig. 99. Adjustable Chisel-Gage. Fig. 100. Wooden Bench-Plane.

The plane has developed as follows: it was first a chisel held in a block of wood. This is all that
oriental planes are now, simply a sharpened wedge driven into a block of wood. When the hole works
too loose, the Japanese carpenter inserts a piece of paper to tighten it, or he makes a new block. The
first improvement was the addition of a wooden wedge to hold in place the "plane-iron”, as the cutter
was formerly called. In this form, the cutter or plane-iron, though still wedge-shaped, was reversed,
being made heavier at the cutting edge in order to facilitate fastening it in the wooden plane-stock by
means of the wooden wedge. Then a handle was added for convenience. Then comes the cap, the
object of which is to break back the shaving and thus weaken it as soon as possible after it is cut.
Until a few years ago, this was all that there was in a plane, and such planes are still common, Fig.
100. Finally there appeared the iron plane, Fig. 101, with its various mechanical adjustments. The
following are the parts of the Bailey iron plane:4

Footnote 4: The numbers and names in italics are those given in Stanley's Catalogue, No. 34. Some
of these names, as "plane-iron," are survivals from the days of the wooden plane and are obviously
unsuitable now.

19
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Fig. 101 Section of Jack Plane.

1. Cutter, or bit, or blade, or plane-iron.
2. Cap, or plane-iron cap, or curling iron.
3. Cutter screw, or plane-iron Screw.
4. Clamp, or lever cap, or wedge.

5. Clamp screw, or cap screw.

6. Frog.

7. Y Adjustment.

8. Brass set screw, or brass adjusting nut.
9. Lever (for lateral adjustment).

10. Frog screw.

11. Handle.

12. Knob.

13. Handle bolt and nut.

14. Knob screw, or Knob bolt and nut.
15. Handle screw.

16. Bottom, or sole.

17. Toe.

20
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18. Heel.
19. Throat.
20. Thumb piece, or clamp lever, or cam.

The fore-plane, 22" to 26" long, and the jointer, 28" to 30" long, are large planes, similar to the jack-
plane, except that the cutting edge is straight. They are used for straightening and smoothing long
pieces.

The smooth-plane, 5%" to 10" long, is a short plane, similar to the jack-plane, except that the cutting
edge is straight. It is used for smoothing.

These four planes, the jack-plane, the fore-plane, the jointer, and the smooth-plane, are essentially
alike, and directions for the use of one apply to all.

There are two chief adjustments in the Bailey iron plane: the brass set-screw, see 8 in Fig. 101, which
regulates the depth of the cut, and the lever, 9, which moves the cutter sidewise so that it may be
made to cut evenly. The skilful worker keeps constant watch of these adjustments. It is well to form
the habit of always sighting along the sole before beginning to plane, in order to see that the cutter
projects properly, Fig. 102. It is a common mistake among beginners to let the cutter project too far.

r "I

Fig. 103. The Order of Planing a Board.

21
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It is important to know which is the best order of procedure in planing up a board. There are often
reasons for omitting the planing up of one or more surfaces, but it is wise to form the habit of following
a regular order, and the following is suggested as a good one:

1. Working face. Plane one broad side flat and smooth. Finish with the plane set to cut line shavings.
Test with try-square. Mark this face with a distinct pencil mark, A, Fig. 103.

2. Working edge. Plane one narrow side straight and square with the working face. Test with try-
square, pressing the block of the try-square against the working face. Mark the working edge with two
distinct pencil marks, B, Fig. 103.

3. End. First mark the width on the working face with the marking-gage, C, 1-2, Fig. 103. Chisel off the
corner, a, of the piece outside this gauged line. True and smooth this end with the plane, making it
square with both working face and working edge, D, 2, 3, 4, Fig. 103.

4. Length. Measure the length from the finished end, D, 2-3-4, score across the working face, D, 5-6,
and working edge, D, 6-7, using a sharp knife point and the try-square. Saw just outside this line, D,
5-6-7, with the back-saw, cut off the narrow corner, D, b, beyond the gauged line and plane true, E,
Fig. 103.

5. Width. Plane to the centre of the gauged line, E, 1-2. Test this edge from the working face, F, Fig.
103.

6. Thickness. Mark the thickness with the marking-gage all around the piece, F, 8-9-10. Plane to the
centre of the gauged line, G, Fig. 103. Test this face for flatness.

In a word, the order to be followed is graphically represented in H, Fig. 103. The surfaces are
numbered consecutively in the order in which they are to be planed.

The advantages of this order are these: by planing the working face first, a broad surface is secured
to which the others may be made true. By planing the ends before the width is planed, the danger of
splitting off fragments can be avoided by chiselling the corner of the unfinished edges, C, a, and D, b,
Fig. 103, into a buttress. By planing the ends and the width before the thickness is planed, a dressed
face is secured all around for gauging the thickness. In following this order all measurements and
markings are made on a dressed face.

There are various principles involved in the action of the plane. The effect of the flat sole is to regulate
the cut of the cutter. If the surface be uneven, the cutter will not cut at all, or but little, in passing over
low places, since the toe and heel of the sole will then be resting on higher places; but when the
cutter reaches a high place a shaving will be taken off. Hence it follows that the longer the plane, the
straighter will be the surface produced. The length of the plane used is determined by the length of
the wood to be planed, and the degree of straightness desired.

The part of the sole directly in front of the cutter presses firmly down on the wood and so prevents the
shaving from splitting far in advance of the edge. It follows that the narrowness of the mouth in a
plane is an important factor in the production of smooth surfaces. This can be regulated by adjusting
the toe in the block-plane, and by moving the frog in the jack- and smooth-planes.

A recent improvement in jack-, smooth-, and fore-planes consists of an adjustable frog, by means of
which the throat can be narrowed or widened at will by means of a set-screw in the rear of the frog
without removing the clamp and cutter. It is made by Sargent and Company. The Stanley "Bed Rock"
plane has a similar but less convenient device.

The splitting of the wood in advance of the edge is also prevented by the breaking of the shaving as it
hits against the cutter or its cap. Hence the advantage of bending up and breaking or partly breaking
the shaving as soon as possible after it is cut. This shows why the cap is set close to the edge of the
cutter. Another reason is that it thereby stiffens the cutter and prevents "chattering." If a thick shaving

22
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be desired the cap has to be set farther back. In a smooth-plane '@z inch is enough;inajack-p| ane a
inch is often desirable. The following are the planes in common use:

Fig. 102. Sighting Along the Sole of Jack-Plane.

The jack-plane, Fig. 102, 14" to 15" long, is the one used where a considerable amount of material is
to be taken off to bring a piece of wood to size, and therefore the outline of the cutting edge instead of
being straight is slightly curved or "crowned" so that in planing the surface of a board it makes a
series of shallow grooves, the ridges of which must afterward be smoothed off by another plane. Also
for beginners whose hands are not strong it is sometimes wise to grind the cutter with some "crown",
in order to take off narrow shavings, which require less strength. For school use, where the jack-plane
is used for all purposes, the cutter is usually ground almost straight and only the corners rounded as
in the smooth-plane and the fore-plane.5

Footnote 5: In whetting a plane-bit, a slight crown may be given it by rubbing a bit harder at the ends
of the edge than in the middle. Strop in the same way as a chisel.

If there be any "wind" or twist in the board, this should be discovered first of all. This may be done
roughly by sighting across the broad side of the board, Fig. 104, and more accurately by the use of
"winding sticks," see Fig. 205, p. 113. Or the surface may be tested with the plane itself by tilting the
plane on its long corner edge, and resting it on the board, while the worker looks between the board
and the plane toward the light. It is evident that the plane must be turned in various directions to test
for wind, and that a board only as long or as wide as the plane is long can be tested in this way. The
try-square or any straight edge may be used for the same purpose, Fig. 105. If there be any wind in
the board, this should at once be taken out of one face by planing down the high corners.

23
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. A - -
Fig. 105. Testing from Edge to Edge.

Fig. 104. Sighting for Wind.

In starting to plane, the worker should bear down on the knob at the front end of the plane. When the
plane is well on the board, he should bear down equally on both knob and handle, and as the plane
begins to pass off the board he should put all the pressure on the handle end, Fig. 106. By taking
pains thus, a convex surface will be avoided, the making of which is a common error of beginners. On
the return stroke, the plane should be lifted or tilted so that the cutting edge will not be dulled by
rubbing on the wood. This is especially important on rough and dirty boards, as it saves the cutting
edge, and in fine work, as it saves the work. If the plane tear the wood instead of cutting it smooth, as
it should, it is because the planing is "against the grain". This can often be avoided by noticing the
direction of the grain before beginning to plane. But even if it be not noted beforehand, a stroke or two
will show the roughness. In such a case, it is necessary simply to turn the wood around.

Fig. 106. Planing an Edge.

The accuracy of the work as it progresses should frequently be tested, and the eye should constantly
be trained so that it can more and more be depended upon to detect inaccuracy, Fig. 107. As each
surface is trued, it should be carefully smoothed with the cutter set to cut fine shavings.
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