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WOODWORKING ASSOCIATION OF PRETORIA 
 

 

Machining of Wood 
PREPARATION OF WOOD: FROM ROUGH TO SMOOTH, STRAIGHT AND SQUARE 

 

Paul Roberts 
 

SYNOPSIS 
This Technical Note describes the process of machining of wood from rough stock until it is smooth, 
straight, square and stable.  The notes will be used for the mentorship training scheme that the 
Woodworking Association of Pretoria has instituted.  It will be placed on the Association’s website 
www.ptawoodworkers.com .  The author would welcome feedback and comments. 
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1. Purpose of the document 
The Woodworking Association of Pretoria (WWAP) runs a Mentorship scheme as described on its website 
www.ptawoodworkers.com to guide inexperienced members in various facets of woodwork.  This 
document relates to the preparation of wood particularly for cabinet making.    

 Accurate machining of wood is fundamental to the quality of woodworking; 

 Rough timber to be cut/planed to size and also to be stable; 

 Rough timber – cupped, twisted, bowed → convert to flat, square straight. 
The remarks in this note apply equally to hand or machine wood preparation.  The references deal with 
both approaches.  It should be stressed that there is always more than one way of undertaking 
woodwork and the choice of technique will depend on the availability of equipment and personal 
preference.  A list of references is provided and content is not repeated.  The author would welcome 
comments on this technical note which will be considered when making future updates. 
 
2. Quantification of wood requirements 
The first step in any woodworking project is to decide on the design of the item and to quantify the wood 
requirements.  The illustrations used in this note are based on an oak staircase which I made for my 
Knysna holiday home and two Morris chairs which are currently under construction.  Both projects 
required considerable amounts of wood and hence commensurate wood preparation. 
 
2.1 Design plans 
Accurate design plans are needed for the detailed planning of the project and quantification of material 
requirements.  Remember paper is cheaper than wood!  The design plans are also important in 
establishing the aesthetics of the item.  Models (Fig 4) and mock-ups (Fig 2) are also useful tools.  In 
South Africa the metric system is used mostly for woodwork and dimensions will be in mm.  There may 
be occasions when imperial units are used in the case of plans bought from the UK or USA.  The design 
plans [10, 12, and 13] may be sourced from the internet, hand drawn plans or those prepared on a 
computer (eg AutoCAD and SketchUp).  Examples of plans for the Morris chair are given in Annexures A 
and B. 

 
Fig 1: SketchUp 3-Dimensional view of the Morris chair 

 

http://www.ptawoodworkers.com/
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Fig 2: Mock-up of the Morris chair to test 

ergonomics 

 
Fig 3: Oak staircase in Knysna 

 
 

 
Fig 4: Model of a coffee table 

 
2.2 Cut-list 
A cut-list [9, 11] is prepared from the design plans and is an essential step for the procurement of the 
timber as well as subsequent machining.  It needs to be carefully checked against the design plans to 
ensure that all the components are accounted for and that the number of items and components is 
correct.  An Excel spreadsheet is an excellent way of preparing a cut list.  A pro forma spreadsheet is 
provided in electronic form together with this note and the references.   
 
The preparation of wood is normally undertaken in two phases namely: 

 Rough machining (paragraph 4) to expose the grain and to flatten the various components; 

 Final machining (paragraph 7). 
Provision is made in the cut-list for both phases as item sizes and numbers may differ. 
 
A simplified cut-list is shown below for convenience.  Computer software often has inbuilt cut-list 
preparation facilities.  Note that in some instances some of the project components are made by 
resawing the timber eg on a bandsaw (see paragraph 6).  The cut list spreadsheet can easily be extended 
to calculate the volume of wood (including wastage factor) and determining the cost of timber using the 
unit prices from the timber merchant.  Annexure C gives an example of the completed spreadsheet for 
the Morris chair. 
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Typical Cut-list 

Item 
ID 

Part Name Wood Final Dimensions Rough Dimensions Remarks 

No T W L No T W L 

A            

B            

C            

            

            

ID=Item Identification No=Number of items T=Thickness W=Width L=Length 
Note that the number of items can vary between the rough and final columns as provision is made for 
nested items which are cut from the larger machined plank eg by bandsaw. 
 
2.3 Wood defects 
Timber suffers from various defects as a result of the harvesting and drying processes.  You need to study 
the wood carefully in order to overcome such problems.  Typical defects are shown below together with 
the remedial measures to be applied during machining. 
 

 

 

Bow 
Bow occurs along the length of a board on the face 
side.  If the bow is severe it is best to cut the board 
into smaller sections before machining. 

 

 

Cup 
Cup occurs across the face of a board.  If lumber is 
badly cupped, rip it into narrower sections; you will 
end up with thicker stock after edge-jointing and 
planing. 

 

 

Twist 
Lumber with a slight twist will give you fits if not 
removed prior to cutting joints or gluing panels 
together.  If it is severely twisted, cut lumber into 
shorter and/or narrower sections for better yield. 

 

 

Crook 
Crook is a bow along the edge.  You will end up 
with waste along both edges when ripping it 
straight and parallel.  See Fig 14. 

Fig 4: Common wood defects and machining strategies 
(After Rogowski (6) with a few additions by Paul Roberts) 

 
Study the timber carefully and make notes on each piece of the stock to optimise usage.  The orientation 
of the annular rings is an important parameter and a tip is given below on how to make them more 
visible. 
 
 
 
 
 
 
 

TIP 

 
Apply wax on end-grain to highlight the grain and make it more visible. 
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2.4 Rough dimensioning 
Rough dimensions are shown in the cut-list and allow for 

 Wood movements after first machining due to internal stresses; 

 Bowing (lengthwise); 

 Cupping (across grain); 

 Machines – e.g. snipes from planer/thicknesser; 

 Wood characteristics; 

 Typical allowances for additional material for final machining are: 
o Thickness: – allow + 3 mm 
o Width: allow + 5 – 10 mm + saw kerf (usually 3 mm) for ripping from a wider board. 
o Length: end splits: Allow 50 to 100 mm and planer snipe. 

 
2.5 Wastage 
Make allowance for some wastage of stock when procuring timber due to errors or defects in planks, 
grain colour.  As a rule of thumb allow 20 to 30% extra for wastage.  Long items result in more waste. 

 
3. Purchasing wood 
The selection of suitable wood for the project requires a good knowledge about wood, its properties and 
grain characteristics.  The types of timber cuts are shown below and the categories relate to the angle of 
the annular rings compared to the face of the plank. Refer to References [1, 4, and 5]  
 

 Select planks at the timber yard yourself rather than simply ordering a required quantity; 

 Inspect planks for problem areas; 

 Some wood suppliers may allow you to plane a little area to inspect the grain.  Take a small plane 
along and ask permission! 

 
 

The type of cut and where in the tree the piece is cut, play vital 
roles in the potential for cup, twist and bow. 

 
Fig 5: Types of timber cuts (After Ref [5]) 

Flat-sawn 

Quarter-sawn 
Rings 600 to 900 

Rift-sawn 
Rings 300 to 600 
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4. Tools and equipment 
The following typical tools and equipment are used for wood preparation: 

Tools: 

 Squares; 

 Straight edges; 

 Vernier callipers and carpenter rule/tape; 

 Winding sticks to test twist;  

 Marking items (permanent markers, pencils and chalk). 
Equipment 

 Planer/thicknesser (handplanes) 

 Circular saw/s 

 Bandsaw 
Special care should be taken with the selection of the proper blade for the specific activity.  For instance 
it is well worth the time and effort to install a rip blade for longitudinal cuts as it is far more efficient than 
a cross-cut or universal blade.  Blade sharpness is obviously critical for all woodworking operations. 
 
5. Rough machining 

 Machining of wood is easier with shorter lengths and less wasteful.  However, do not make the 
lengths too short and take safety considerations into account; 

 Inspect timber – number each piece.  Often an identification number at the end is a good place as 
it is only trimmed off right at the end of the machining operation; 

 Determine optimal cutting configuration to reduce wastage.  If necessary, prepare a special table 
and/or diagram to indicate the source of the item and relate it to specific planks.  An example is 
given in Annexure D where this is done in a spreadsheet.  The spreadsheet is also available.; 

 Trim rough ends (radial arm saw handy here); 

 Mark appropriately with pencil, chalk or permanent marker.  The marking convention I developed 
can be useful in certain instances (e.g. table tops) to obtain matching grain and to keep the same 
grain orientation for the whole table (see later text and photographs below). 

 Note that the length of pieces should not be too small and often one can combine several pieces 
for safety purposes for simultaneous machining.   A rough guide is that no piece should be less 
than 250 – 300 mm to prevent jamming in the thicknesser and to ensure that both rollers in the 
thicknesser can engage with the wood.   This is important especially for thicknessing (see specific 
machine specifications). 

 
Fig 6: Rough marking on the ends of planks 

prior to planing and ripping (resawing) 
 

 
Fig 7: Markings on ends of planed items 

ID numbers and grain (surfacing) direction 
(•) shown 
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5.1 Wood and equipment care 

 Inspect the wood before marking; 

 Ensure no nails, staples, stone, sand or chips.  Clean off dirt and other debris before machining; 

 I use carpet strips in the workshop to protect ends when placing timber on the floor after a 
machining operation; 

 Badly cupped widths – rip lengthwise (band saw) and if necessary reglue after machining.   (Re-
engineered – can convert wood to quarter sawn which is very stable); 

 Maintain marking of individual ripped items.   Batch process all items for a particular operation to 
save time. 

 
5.2 Rough lengths 

Decide on the arrangement of the various items from each plank.  Cross-cut the plank using a suitable 
saw (eg Fig 12) and mark the ends as indicated in Figs 6 and 7.  Some of the cross-cut items may then 
require ripping and further cross-cutting. 
 

5.3 Initial surfacing 

 Gauge work – test with a straight-edge lengthwise and across width; 

 Generally start surfacing with any cupped surface first (Fig 8); 

 Winding sticks can be useful to assess twist; 

 Grain direction – estimate or see how initial cuts behave and change the direction of surfacing as 
required; 

 My marking convention of grain direction is shown in Fig 8; 

 
Fig 8: Marking of grain (surfacing feed) direction  

(Note that the planer safety guard was removed for the photograph) 
(Surface with the cupped face down) 

 
(The dot indicates the feed direction for surfacing and represents the sharp point of an arrow.   For 
thicknessing the feed direction will be from the opposite end as the blade direction is opposite to that for 
surfacing.   Knowledge of grain direction is essential for re-glues and re-machining.) 

 Surface until at least 75% of area is surfaced and can withstand forces in the thicknesser without 
flexing (Fig 14). 

 Thickness of cut – depends on wood type/grain (0.5 – 1 mm possibly 2 mm for soft wood). 
 

5.4 Initial thicknessing 

 Measure wood thickness (eg with vernier calliper’s) and sort in categories of 1 mm; 

 Stack in correct order and orientation for the thicknesser; 

 Start with thickest and progressively thickness till all can be processed; 

 Thickness to about 1- 3mm from final thickness; 
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 While thicknessing can turn the plank over once a plane upper surface obtained to plane off 
approximately equal amounts for stability and moisture content on both faces. 

Leave the planed stock for several days for initial stresses to relax and wood to acclimatise to ambient 
moisture content before undertaking the final machining.  Monitor any movements/deformations. 
 
5.5 Initial edging 
Various approaches can be followed with edging depending on the initial straightness of the rough plank.   
These are: 

 Use the surfacing table (jointer) for an initial straight edge.   This can at times be very difficult for 
longer lengths because of bowing; 

 I have found that the simplest and most accurate is to use a portable saw with a sawing guide, 
(e.g. Festo).   This provides an accurate straight edge for further ripping and obtaining a second 
edge parallel to the first on a table saw; 

 Long sleds/guides on a table saw Reference [14] 

 A router could also be used in conjunction with a suitable straight guide. 

 If the wood requires further ripping this can be done at this stage for the rough dimensions.   It 
will be found that for narrow sections (e.g. those used in door frames) that bowing occurs when 
the wider board is ripped, hence the need for additional material in the rough dimension; 

 Once one straight edge has been machined, use a table saw to trim off the other edge. 
 
6. Resawing 
Often one requires thin sections and it is wasteful to plane away excess stock.  Resawing on a bandsaw or 
circular saw provides a solution.  The former has the advantage that the kerf width is small and hence the 
loss of wood is lower.  In addition band sawing is capable of far greater cut depths than most circular 
saws used by hobbyists.  Lonnie Bird [Reference 15] gives a good overview of resawing techniques.  The 
essential aspects of resawing techniques are: 

 A sharp and preferably a coarse (3 tpi) wide blade; 

 Tune up and adjust the saw for proper guide clearance, squareness of the blade to the table and 
use a high blade tension; 

 Use suitable guides/fences as per the reference and Fig 20. 

 Cut slowly and do not strain the bandsaw.  Cut boards 2-3 mm thicker than needed. 
 
Fig 21 shows some 3 mm thick minger veneer made for the Morris chair.  It was not possible to plane the 
wood to final thickness after resawing due to tear-out by the planer and hence use was made of a drum 
sander for final thicknessing. 
 
7. Final machining 
The final machining is done several days after the rough machining as mentioned previously.  It can also 
be done in smaller batches just before jointing operations. 
7.1 Final surfacing and thicknessing 
During the final machining process the cuts should be thinner than those for the rough machining in 
order to obtain as smooth a surface as possible.  Refer to Annexure E for some technical information on 
the surface roughness from machining.  Consideration could be given to sharpening blades or installing 
sharp blades for the operation. 

 After a few days, check the straightness and flatness of the machined stock and mark 
appropriately; 

 Resurface if necessary due to cupping or bowing/twisting; 

 Thickness to final dimension; 

 Machine edges on jointer; 

 Rip or thickness to final width and plane with a jointer; 

 Joining planks – reference off opposite surface of adjacent boards when glue jointing to offset 
any errors in the fence setting to obtain a flat surface. 
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7.2 Final lengths 

 Do not cut items to final length until just before the fitting and jointing process to ensure a tight 
fit. 

 Cross-cut items accurately to final lengths which is part of the jointing process. 
 
Jointing should be undertaken as soon as possible after final machining while the stock is still square and 
flat. 
 
8. Safety considerations 
Safety considerations must always play an important part of all woodworking.  Particular safety issues to 
bear in mind during wood preparation work are: 

 Use push sticks as necessary; 

 Do not look into the thicknesser slot; 

 Use sharp blades; 

 Wax on jointer/thicknesser surfaces reduce drag forces; 

 Care must be taken with the use of gloves which could be worn to obviate splinters and cuts with 
rough timber.  The gloves, if used, should be tight-fitting; 

 Dust protection; 

 Splitter for ripping to prevent sawn items from binding on the blade; 

 Eye/ear protection; 

 Suitable safety shoes, particularly when handling large and heavy planks 
 

 
Fig 9: Safety equipment 

 
 

 

 
Fig 10: Push sticks and sled for surfacing 

small items 
 

9. Conclusion 
Many woodworkers consider that the preparation of wood and its machining to be hard work and rather 
boring.  However, the process provides many rewards in: 

 Revealing beautiful grain; 

 Gaining a sense of achievement when overcoming defects and internal stresses in the wood and 
creating stable components; 

 Providing a great understanding and love of wood and its properties. 
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PHOTOGRAPHS OF MACHINING OPERATIONS 
 

 
Fig 11: Oak planks delivered from Silverton 
Houthandelaars and ready for machining 

 

 
Fig 13: Rough marking on the ends of planks 

prior to planing and ripping (resawing) 
 

 
Fig 16: Rough thicknessing complete and ready 

for machining the edges 

 
Fig 12: Rough cross-cutting to length with a 

radial arm saw 
 

 
Fig 14: Surface till about 75% of area is done 

 

 
Fig 15: Planks surfaced and sorted in thickness 

order (see markings) 
 

 
Fig 17: Trimming a straight edge on a crooked 

plank using a tracked circular saw  
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Fig 18: Ripping the parallel edge prior to 
ripping the plank in two for two items A 

 

 
Fig 20: Resawing  

 
 
 
 
 
 

 
Fig 19: Planks ready for cross-cutting to rough 

lengths 
 

 
Fig 21: 3 mm thick veneer for Morris chair legs 

 

 
Fig 22: Rough-machined items for two Morris 

chairs.  (Note useful trolley on castors) 
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ANNEXURE A:  Morris chair: Front Frame and Leg Detail 
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ANNEXURE B: Morris chair: Components 
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EXAMPLE OF A CUT-LIST ANNEXURE C

CUT-LIST PROJECT: MORRIS CHAIR (2 OFF) DATE: 15.3.2017

Item

ID

Part Name Wood No T W L No T W L ΣL Plank Remarks Wood 

Volume

m3

A Front Leg Minger 4 60.0 60.0 630 12 22 65 650 7,800 Laminate to quartersawn 0.01115400

B Back Leg Minger 4 60.0 60.0 630 12 22 65 650 7,800 Laminate to quartersawn.  Same as A initially 0.01115400

C Front Stretcher Minger 2 30.0 171.0 594 3 22 180 630 1,890 Resaw and laminate 0.00748440

D Back Stretcher Minger 2 30.0 100.0 594 3 22 110 630 1,890 Resaw and laminate 0.00457380

E Lower Rail Minger 4 30.0 180.0 614 6 22 190 650 3,900 Resaw and laminate 0.01630200

F Upper Rail Minger 4 30.0 100.0 614 6 22 110 650 3,900 Resaw and laminate 0.00943800

G Side Slat Minger 16 20.0 65.0 208 8 22 70 450 3,600 2 per plank as short 0.00554400

H Arm Minger 4 25.0 120.0 900 8 22 130 1000 8,000 Four laminates and glued over a bowed jig 0.02288000

I Cleat Minger 4 20.0 25.0 530 4 22 30 600 2,400 0.00158400

J Corbel-Front Minger 4 30.0 40.0 450 6 22 50 500 3,000 Resaw and laminate 0.00330000

K Corbel-Back Minger 4 30.0 40.0 380 6 22 50 450 2,700 Resaw and laminate. Nest J&K to save wood 0.00297000

L Backrest Post Minger 4 30.0 45.0 750 6 22 50 800 4,800 Resaw and laminate. Nest J&K to save wood 0.00528000

M Top Back Slat Minger 2 40.0 100.0 470 4 22 110 520 2,080 Shaped 0.00503360

N Back Slat Minger 8 40.0 65.0 470 16 22 70 520 8,320 Shaped 0.01281280

O Pivot Pin White oak 4 25.0 25.0 120 1 30 30 550 550 25 dia 0.00049500

P Support Pin White oak 4 25.0 25.0 107 1 30 30 500 500 25 dia 0.00045000

Q Spacer White oak 4 8.0 40.0 40 1 4 50 600 600 Laminate like ply to prevent cracking. 40 dia 0.00012000

V Veneer-Legs Minger 8 3.0 60.0 595 8 5 70 670 5,360 595 for A and 530 continuous for B 0.00187600

W Seat Frame-F&B Minger 4 22.0 70.0 555 4 22 75 570 2280 Measure chair when assembled before sizing frame 0.00376200

X Seat Frame-SidesMinger 4 22.0 70.0 605 4 22 75 620 2480 0.00409200

Webbing 50.0 9 24.2

Webbing clips 40 TOTAL Volume (m3) 0.12245160

Note: Rough Planed Minger stock is about 22 thick

Length (m) of 22x230

Note final thicknesses may have to be reduced by 

about 1 to 2 mm.  Measure up and decide when final 

planing.  Compare also with Dries' dimensions in his 

cut-list.

Final Dimensions (mm) Rough dimensions (mm)
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FINAL LAYOUT OF COMPONENTS PER PLANK ANNEXURE D
 Each cell has a length of 100 mm and a thickness of about 50 mm Copy insert to indicate ripping = = = = = = = = = = = = = = = QS= Quarter sawn

Average timber length is 3 500 mm Scale when printed is about 1:20 Cross-cut line Indicates cross-cut plank

Defect such as major knots

Plank 

No

Wood Thicknes

s Req'd 

Actual

Width 

Req'd 

Actual

Length 

Req'd 

Actual

0 50
0

1
 0

0
0

1 
50

0

2
 0

0
0

2 
50

0

3
 0

0
0

3 
50

0 REMARKS

A 1 570 A 1 570 Waste 3140+6

1 to 3 Beech 50 160 3 500 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3146

54 160 3 500 A A

4 Beech 50 160 3 500 A 1535 E 1 000 E 1 000 3140+6

53 170 3 550 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3541

A

5 Beech 50 170 3 500 B 745 B 745 B 745 B 745 I 490 3490+12

53 170 3 550 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3482

B B B B

6 Beech 50 170 3 500 D 670 D 670 E 1 000 E 1 000 3340+18

52 180 3 500 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3349

D D

7 Beech 50 170 3 500 F 1 550 G 660 H 700 Waste 3360+9

52 180 3 500 2916

F, G. H from same plank & QS

8 Beech 50 210 3 500 C 670 C 670 I 490 J 700 J 700 Waste 3230+12

53 220 3 550 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3242

C C

9 Poplar 25 170 3 500 K1 700 K1 700 L1 475 L1 475 L1 475 L1 475 3300+15

28 130 3 680 = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 3315

K2 K2 L2 L2 L2 L2 Edge jointing with to get width
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ANNEXURE E: Machining surface finish 
 
The quality of surface finish varies considerably from machine to machine.  The sharpness of the blades is 
obviously an important parameter.  An information bulletin by Weinig provides some useful information 
on planers.  A planer causes small surface ripples on the wood which are a function of the number of 
cutters and the feed speed. 
 

 
Fig D-1: Surface ripples from a planer 

 

 
Fig D-2: Surface quality finishes for different applications 

 
For high quality cabinets we require at least a tolerance t of a maximum of 0.005 mm. 
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The pitch mark of the ripples can be calculated from the formula: 

 

SZ = v x 1000 / n x z 
 

Where: v= Feed speed in m/minute 
  n= spindle speed in rpm 
  z= number of knives 
 
Although a planer may have two or more cutting knives, often there is only one which is effective in 
producing the final finish due to uneven blade wear or slight errors in installation.  Use rather n=1 as a 
conservative approach.   
 
The only variable which can be controlled during surfacing is the feed speed, v.  This means that a good 
surface quality finish is only obtained with conventional tools at a relatively slow feed speed of around 8 
to 12 m/min.  I suggest that you experiment with the surfacer and test finish versus feed speed. 
 
The thicknesser has usually a fixed feed speed and hence you have no control over surface finish as for 
surfacing.  Final smoothness can be obtained by handplaning with a sharp blade and/or sanding. 
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