
Tool Setup and Fettling 

 

Objectives 
 

By the end of this session you will:  

 

 Be able to lap a new blade to bring it to optimum cutting 

performance. This is different to the run of the mill grinding 

and honing. 

 Understand the construction of a conventional Bailey style 

plane. 

 Be able to renovate an older plane or chisel to peak 

performance. 

 Be able to identify the factors which affect a tool’s 

performance and recognise the feel of a tool that is well 

setup and fettled. 

 

A Note on flatness! 
 

If you have read the handout on tool sharpening you may have 

noticed an emphasis on flatness. In this handout that emphasis 

will be developed into an obsession! We will spend a lot of time 

trying to achieve flatness over relatively large areas ie chisel and 

plane iron backs and plane soles. To achieve this we need some 

form of reference surface, how do we know if the reference 

surface is flat and that that flatness has been transferred to the 

tool? There is a danger of going round in circles, and that way 

leads o insanity! In the end we have to compromise and say 

“that is as close as I can get”. 

 

The reference surface I use is 10mm float glass resting on a 

1200mm  x 300mm x 54mm block of MDF laminated from three 

pieces of 19mm MDF.  Before laminating I checked the boards 

for flatness and also checked during glue up. Tools can be 

flattened by rubbing them on abrasive sheets glued to the glass 

using spray mount. The flat surface of the glass can also be used 

as a register plate to check for flatness.  

 

I use this system rather than lapping on the honing media 

(waterstones etc) firstly because it can provide a larger surface 

to rub on and also I do not have to worry about the surface 

being worn uneven. 

 

A good straight edge is also useful. I use a 600mm Groz certified 

straight edge (from Axminster). Keep it just for checking tool or 

machine bed flatness store it in a protective case when not in 

use, to avoid damaging the edge.  



 

Working a surface to make it flat is known as lapping. 

 

New Chisels 
 

Most chisels, except for the most upmarket ones such as Lie 

Neilsen or Blue Spruce, will not cut properly straight from the box. 

Firstly they will be covered with lacquer and secondly the back 

(ie the flat side) will not be flat. When dealing with sharpening we 

discussed the importance of maintaining a flat back on chisels, it 

is with this initial fettling that this flatness will be established, to be 

maintained with subsequent honings. Look at the back of a new 

chisel, you will see a series of machining marks, looked at 

microscopically they would appear like the ridges in corrugated 

card board, when these corrugations come to the edge they 

make it ragged. Also the process of grinding the bevels on the 

other side may have distorted the flatness of the back. If the 

back is not flat the burr created when honing will not be 

removed cleanly when you polish the back. 

 

So we need to lap the back of the chisel. This is achieved by 

rubbing it on abrasive fixed to our reference surface. I use half 

sheets of silicon carbide wet and dry abrasive on a piece of glass 

about 300mm x 200mm. Start with 120grit. Check the glass is 

clean and free of contamination or lose particles which may 

distort the surface, also check the back of the abrasive before 

fixing with spray mount. 

 

Place the chisel flat on the surface with the fingers on the top, 

with the handle sticking out to the side and with steady pressure 

rub back and forth. The important thing here is to keep the tool 

flat on the surface and not to abrade the skin off the ends of 

your fingers. Keeping the tool diagonal to the direction of 

movement helps. For wider chisels it is possible to stick a small 

block of wood to the back of the chisel to act as a handle. Some 

recommend a strong magnet as a handle, but this will tend to 

make the magnet and chisel become encrusted with iron filings. 

For narrow chisels it can be better to work only on the end of the 

plate taking short strokes with the chisel in line with the direction 

of movement. 

 

After working for a few minutes look at the back, you should see 

a flat abraded area, usually in the middle towards the end with 

areas around still showing machine marks. You need to keep 

working until the abraded area extends right across the end and 

about 15 mm back. Occasionally clean off the filings by passing 



a strong magnet in a plastic pot across the surface, this will pick 

up the filings on the outside of the pot or use a vacuum cleaner 

 

As the abraded area increases check for flatness with a straight 

edge. Sometimes a high spot can form in the middle, this may 

occur if the chisel is not being kept flat on the abrasive or 

possibly the abrasive is not fixed to the plate correctly and is 

riding up in front of the tool. Check the seating of the abrasive 

and possibly change the orientation of the blade so it is in line 

with the direction of movement. 

 

Low spots will show as unabraded areas. By adjusting the position 

of the fingers it is possible to bias the cut to concentrate on the 

high spots. It is tempting to bias to apply pressure on the 

unabraded area. This is counter productive, concentrate on the 

high (abraded) spots until  they extend across the whole of the 

end of the chisel. 

 

Occasionally you may wish to flatten a chisel that does not have 

machine marks, it’s just out of true. In this situation marking the 

back with felt tip and regular checking with a straight edge will 

help to highlight the low spots. 

 

Once you have created a satisfactory flat area the process now 

is simply to work down through finer and finer abrasives removing 

the courser scratches from the previous stage at each stage. 

These stages should be quicker than the initial flattening. Go from 

80 to 120, 240,320, 600. Changing the angle of the chisel at each 

stage will help to highlight remaining scratches from the previous 

stage. Occasionally the finer surface will reveal remaining 

scratches form  earlier stages, go back to repeat the previous 

stage rather than try to remove them with the finer grade.  

 

After the 600 grit you could progress to 1200. Alternatively you 

could now go on to whatever honing method you use. It is 

possible to achieve a mirror like polish either on a fine water 

stone eg an 8,000 or 10,000 or using a polishing paste, wax or 

powder. The Tormek dressing paste or Autosol can be used on a 

piece of MDF. 

 

The chisel should now be ready to hone in the normal way 

described in the Sharpening handout. 

 

Old Chisels 
 

Old chisels can often be returned to their former glory by a little 

TLC. This is assuming the tool has a good blade length, is not bent 



and is made with good steel. A simple  way to check the quality 

of steel is to grind it on a dry grinder if the sparks produced are 

light as opposed to more orange coloured the steel is of poorer 

quality. A rough rule of thumb is that the older the tool the more 

likely the steel will be good. 

 

 

  
 

Look at the end, is it seriously rounded on the back? If so you will 

not be able to create a flat right to the end. Work the back on 

the 80 grit as described above, after a short period check the 

extent of flattening. You should be able to assess how easy it will 

be to flatten the rest of the back. Serious pitting from rust may 

mean many hours of lapping to remove them. The chisel 

pictured shows high spots on either side, there is also some pitting 

in the middle, the end is also seriously rounded both top and 

bottom. As an exercise I will try to flatted it but I am not too 

optimistic!.  If the chisel seems worth trying grind the end back on 

a dry grinder to remove the rounding. Be  

careful not to burn the steel, douse the tool regularly. The tool 

should be held horizontally on the tool rest, thus creating a flat on 

the end. Now grind a 25° bevel, this is probably quicker on a dry 

grinder. Grinding the bevel now prevents distortion of the back 

compared to grinding after flattening. 

 

The back can now be worked as above. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the final picture the chisel 

n the left is the pitted one I 

worked on, you can see it is 

still a little pitted and requires 

further work (life’s too 

short….) the one on the right 

is also renovated and shows 

some pitting higher up but 

this will not affect it’s 

performance 

 

Plane Construction 



 

The plane is a complex jig for holding a blade at the optimum 

angle for cutting. The most common plane used in the west is the 

Bailey pattern, familiar as Record and Stanley planes. See the 

diagram for the “naming of parts”.  More expensive planes of this 

pattern are likely to require little attention other than lapping and 

sharpening the blade. But if you have a standard Record or 

Stanley or similar you will probably need to fettle it to get the best 

out of it. 

 

     Parts of a Plane 

 

A   -   Cap iron lever 

B   -   Frog 

C   - Blade Iron 

D   -   Chip breaker or 

back iron 

E   -  Cap Iron 

F -   Cap iron 

retaining screw 

G  -   Blade assembly 

retaining screw 

H  -   Knob screw 

J  - Knob 

K - Handle screw 

L - Handle 

M - Blade angle adjustment lever 

N    -    Blade depth adjusting mechanism 

O -    Blade depth 

adjusting wheel 

P -    Frog set 

screws 

Q -    Frog 

adjusting screw 

R -    Sole 

 

To produce a perfect cut there are four critical factors: 

 

 The blade must be exquisitely sharp and firm  

 The shaving must come away easily 

 There must be positive contact between the sole of the 

plane and the timber surface 

 The bedding of the blade to the plane body must be 

positive 

 

Even if the first two points are fulfilled any deficiency in the latter 

areas can lead to vibration and “chatter” which affect the 



quality of the cut. So when initially setting up a plane or checking 

it for under performance the following areas need to be 

attended to: 

 

1. The seating of the frog 

2. The blade 

3. The chip breaker 

4. The profile of the mouth 

5. The flatness of the sole   

 

When fettling from scratch it is convenient to work in the order 

specified as the seating of the frog/blade assembly can have an 

effect on the sole. 

 

 

The seating of the frog 

 

On Record and Stanley planes there are four seating points 

between the frog and body. LN and Clifton planes have a 

bedrock system where the frog and body seat on a single large 

surface which gives greater stability. 

 

Any discrepancy in the four seating points can lead to vibration, 

sometimes the frog can be felt to rock on its seating, so it is 

important to ensure they are locating fully.  

 

 Strip the plane down by removing the frog and handle. 

Inspect the seating points to check they are flat and free of 

dirt, varnish etc. If the body surfaces are irregular it is very 

difficult to get a file or measuring tool to them, they may have 

to be scraped. Irregularities on the frog can be dealt with 

using a 6” file.  

 Thinly apply engineers blue to the seating surfaces on the 

body. I find cotton buds good for this. Alternatively felt tip pen 

can be used. 



                

 
 Offer up the frog to the body and press into position. When 

the frog is lifted away the high spots will be blued. 

 The aim is to have as much of the surfaces as possible blued, 

thus indicating a snug location. Using a 6” fine file remove the 

high spots while keeping the surfaces flat 

 

                     

 
 

 Clean away any filings and retry. 



 By repeating this procedure, occasionally cleaning off and 

renewing the blue(felt tip) you should get a good seating, aim 

for at least 75-80% of the surface blued. When the frog is 

offered up it should feel firmly positioned. 

 

Inspect the top surface of the frog, on older models this surface is 

continuous, later models have a relieved surface. The surface will 

probably have machining marks on it. To give a positive but 

reduced friction seating, lap the surface on the glass plate as we 

did with chisels. This can only be done on the lower surface as 

the blade adjusters protrude higher up. 

 

 

 

The Blade 

 

The standard blade on Record 

and Stanley planes is 2.1mm thick 

chrome vanadium steel. The 

performance of the plane can be 

improved by fitting a thicker 

harder steel blade. The thicker blade will not flex so much thus 

reducing chatter, the harder steel will hold an edge longer. I 

have experience of two types of replacement: 

 

 Hock blades. These are 2.5mm thick in either high 

carbon steel or A2 cryogenic steel. The A2 will hold an 

edge longer but takes longer to sharpen. 

 Clifton hammer forged high carbon 3mm blade. Thicker 

but I do not think it holds an edge quite as long as the 

Hock. You may have to widen the mouth slightly to fit 

this blade. 

 

Any new blade and many used blades will need lapping to get 

the back flat, just as we did for chisels. For new blades this will be 

to remove machining marks, for used blades it may be to flatten 

the back after is has been honed on worn stones. Plane blades 

can be difficult to hold without flattening the ends of your fingers 

on the abrasive. Make up a plate to hold the blade, this consists 

of a piece of 6mm mdf  about the same size as the blade with a 

strip of 1.5mm ply super glued to it, the strip is designed to fit 

snugly into the slot in the blade. This can be placed on top of the 

blade giving additional finger space 



  

 

 

 

 

 

 

 

 

 

 

The procedure is the same as for chisels, using the same methods 

to overcome any problems. Start with 80grit and work until you 

have even abrasion across the full width of the blade and to the 

very end (3-6). Check with a straight edge occasionally. When 

you are satisfied that the back is flat and free of machine marks 

progress up through the grits(7 is 600 grit) to a final polishing with 

Autosol or Tormek paste (8) 
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    7. 8. 

 

The Chip Breaker (CB) 

 

The function of the CB is 

to break the fibres of 

the shaving as it comes 

away from the cutting 

edge.  This is 

dependant on the CB 

seating correctly on the 

back of the blade, 

shavings also come 

away more easily if the 

CB is smooth. 

 

 Start by creating a 

flat edge on the 

underside of the 

CB. Hold the CB 

just under the 

horizontal and rub 

it on a diamond 

stone (abut 320 

grit) or abrasive on 

glass (a water 

stone would do 

but will be worn 

quickly). Offer the 

CB up to the blade 

back to check the 

seating until the 

flat of the CB sits 

firmly on the back 



with no irregularities. 

 

 Turn the CB over and work the top curve of the breaker, 

this should have a smooth even curvature. Work up the 

grade of stone until the curve is polished, finally polish on 

abrasive paste or the leather wheel on a Tormek. 

 

 

 

 

 

 

C
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u

pply a two part chip 

breaker which is 

intended to reduce 

flexing of the blade, 

thus reducing chatter.  

 

 

The profile of the mouth 

 

To understand the 

importance of the mouth profile we need to think about the way 

in which the plane cuts.  As the plane is pushed forward the 

sharp blade cuts through the fibres of the timber, but the angle 

of the blade is such that it would want to cut deeper into the 

fibres if it was not prevented, especially if planing against the 

grain. The design of the plane prevents this, the chip breaker on 

the top of the blade acts to break and weaken the fibres of the 

timber as the shaving comes away. This action is enhanced if the 

blade is set very close to the front of the mouth so that the fibres 

are forced up between the chip breaker and the mouth. 

However this means that there is little clearance between the CB 

and the mouth front shavings can become jammed. By slightly 

angling the profile of the front of the mouth the space for 

escaping shavings can be  increased. 

 



 

 Check that  the line of the front of the mouth is square with 

the plane side, if not scribe a square line as close to the 

mouth front as 

possible. 

 Carefully place the 

plane in a vice at an 

angle of approx 60 

degrees. Using a thin 

file held horizontally 

carefully file an angle 

on the front of the 

mouth ensuring that 

you do not widen the 

mouth or go beyond 

the scribed line. 

 Using a small diamond slip stone or wet and dry wrapped 

round a steel rule polish the filed surface. 

 

 

Flatting the sole 

 

It is important that the plane sole is perfectly flat both along the 

length and across the width. If the sole is not flat in length it will 

not maintain positive contact with the wood surface causing it to 

flex minutely in use, thus affecting the smoothness of cut. If it is 

not flat across the width accuracy is lost a well as smoothness.  

 

Having said that, there are four critical points along the length of 

the sole that are important, the front, just in front and just behind 

the mouth and the back. It is not quite so critical if there is a slight 

dip between the front and the mouth and the back and the 

mouth as long as the four critical points are level. 

 

Use a good straight edge to assess the flatness of the sole.  If it is 

level great, you have got out of a great deal of work. If it is 

concave in both directions OK. If it is convex then you may have 

a lot of work to do. A convex sole will have a hump at some 

point along its length, the problem is that while lapping the sole it 

will tend to rock on that hump thus accentuating the curve. 

 

Start lapping using wet and dry paper on glass as described in 

the section on lapping chisels. What grade to start on depends 

on how bad the sole is. The lower the grade the more scratches 

you will have to remove later but the faster the levelling effect. 

Generally I would start on 80 grit, but have used 60 grit. 

 



 

 

Holding the plane low down on the body rub it back and forth 

on the abrasive, mark the sole with felt tip before starting if you 

wish. After a few minutes inspect the sole, you should get a good 

idea of where the high spots are and how much work will be 

involved. Check with the straight edge. You can now assess 

what needs to be done.  

 

 If the sole has a hump in it (it’s convex) you need to 

remove the hump to prevent rocking. There are four ways 

of doing this: 

 

  Rubbing with course abrasive wrapped round a 

wooden block, the least aggresive option. 

 Filing away the high spot with a fine file, this may leave 

course scratches requiring much sanding to remove 

 Scraping the spot with a hard steel scraper, I do not 

have any experience with this tool.  

 Using a belt sander to remove metal from the high spot, 

very aggresive, beware (I over did it in the example). 

Whichever option you use remember that you only need 

remove a very small amount of metal to make a big 

difference. You have been warned! 

 

 
 

 If the sole is convex, but has serious high spots these could 

be filed to remove the majority of the metal, beware of 

creating a convex surface. 

 

Having dealt with any serious irregularities, return to lapping the 

sole on the wet and dry. This could take some time, allow at least 



a couple of hours. Once the sole is flat across the sole all along 

the length and at least flat at the four critical points you can 

progress through the finer abrasives. Ensure that you remove all 

the scratches from the previous grade before progressing to the 

next. Finish 

with 600 

grit. Finally 

polish with 

Autosol or 

equivalent. 

 

If you wish 

you could 

work the 

sides of the 

plane in a 

similar way, 

but this is 

not 

necessary. 

If the edges 

of the sole seem a little sharp arris them over with a fine file, 

otherwise they may dent leaving grooves in your planed surface. 

 

 

 

  

 

 

Setting up a plane 

 

The 

important 

part is the 

fitting 

and 

positionin

g of the 

frog. As 

said 

before 

the plane 

cuts best 

when 

there is a 

fine gap 

between 



the blade and the front of the mouth. To achieve this locate the frog in 

position, with the locating plate engaging with the frog adjusting screw 

at the back. Lightly tighten the clamping screws. Offer up the blade 

and chip breaker (with the chip breaker set to less than 1 mm from the 

edge of the blade). Check the mouth, is the gap about 1to 0.5 mm? Is 

it the same width all the way across? If not remove the blade assembly 

and make fine adjustments to the frog positioning then retry. When you 

are satisfied finally tighten the clamping screws. When working 

softwood it is occasionally useful to widen the gap to allow slightly 

thicker shavings through. 

 

Now try out you plane, I hope you are impressed! 
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