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Summary 
Product quality control is performed by a majority of sawmills, but to varying degrees of intensity.  It is 
more often done at the end of the process, generally in the planing mill once the products are ready for 
shipping. It is rarely based on standardized statistical quality control procedures specific to key sawmill 
processing stations.  The general objective of this research project is to establish quality control 
procedures to ensure optimal operating efficiency of sawmill equipment at every major step in the 
manufacturing process.  The results are presented in the form of a series of guidelines for specific 
procedures at target processing stations.  These guidelines are intended for sawmill quality controllers and 
those in charge of process optimization.  They are an excellent source of information for setting up a 
process control program. 
 
This report covers the edging and resaw station. The guidelines cover the following points:   
 
• Equipment fine tuning: this section provides a checklist of essential elements to ensure the equipment 

is running properly.  Special attention is paid to the infeed, scanning and position systems on the 
machine. 

 
• Optimization of operations: this part addresses the role of the operator (in manual and optimized 

systems) and focuses on clarifying optimization parameters, an understanding and mastery of which 
are crucial to optimal machine operation. 

 
• Quality control: this section suggests simplified daily control procedures for critical equipment areas.  

The goal is to ensure top performance of the edging and resaw station.  
 
• Finally, the last section of the document provides a performance evaluation procedure for an 

optimized edger along with a comparison with industry standards. 
 
• Included in the appendices are forms for the various proposed procedures. 
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1 Objectives 
Product quality control is performed by a majority of sawmills, but to varying degrees of intensity.  It is 
more often done at the end of the process, generally in the planning mill once the products are ready for 
shipping. It is rarely based on standardized statistical quality control procedures specific to key sawmill 
processing stations.  The general objective of this research project is to establish process control 
procedures to ensure optimal operating efficiency of sawmill equipment at every major step in the 
manufacturing process. 
 
This report covers the edging and resaw station and details appropriate test and maintenance procedures. 
It outlines the operator’s role with regard to both manual and optimized systems, and then clearly explains 
optimization parameters, a thorough understanding and mastery of which are crucial to optimum machine 
operation.  A daily control procedure is also provided for the key scanning and positioning systems.   
 
 

2 Introduction 
Edging is an operation that consists of removing wany edges to produce a square-edge piece with two 
90˚parallel edges whose width dimensions meet market requirements. The resaw operation involves 
reducing the thickness of the boards to minimize wane and produce boards of uniform thickness.   
 
We have combined the edging and resaw operations in this report, because they both involve reman 
operations on boards from primary breakdown.  Also, these two operations are often physically combined 
in sawmills, occasionally on the same machine, or on two machines in succession1. 
 
Boards directed to the reman station can be grouped into two categories.  First, there are the slabs 
generated by the twin band and circular saw headrigs.  These slabs have to be reprocessed to produce 
standard widths and lengths.  The second type involve pieces from which defects such as wane have to be 
partially or completely removed to produce boards with the greatest possible value in keeping with 
dimension parameters and quality standards.  
 
In modern sawmills, the pieces that fall into this second category are generally those that are directed to 
the edger or resaw station as a result of a decision made by the optimized trimmer system. If not, the 
decision to send these pieces back to the reman equipment is made by an operator stationed at the outfeed 
to the bull edger.  The operator, or the optimization system, has to decide on the final width of the piece, 
along with its length, thickness and quality.  Various options may exist, and the final decision will depend 
in principle on an assessment of the monetary value of each option.   
 
There are different types of edgers.  One of the most common is the two saw edger, which has one fixed 
blade and another that can be moved sideways depending on the size of the piece to be edged. There are 
also edgers with three circular saws, including one fixed blade, which are used to cut two pieces from 
larger slabs.  Other pieces of equipment have two to three movable saws, some of which can position the 
saws on the diagonal to edge pieces without having to position them. Another type is the chipper edger, 
which uses chipper heads to square the pieces. In manual operations, there is also (although it is rare) a 
pocket edger, consisting of pairs of fixed blades set differently along a single log.  In front of each pair of 

                                                      
1“Edging” will at times be used in this report in a broader sense of the term to designate both the edging and resaw 
operations.  Also, the expression reman machines or equipment will sometimes be used to designate the combined 
edging and resaw machines.  
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saws, there is an infeed system consisting of two fixed guides forming a channel.  These infeed systems 
are fairly accurate because the cutting tools do not need to be adjusted from one piece to the next. 
However, because the machine removes the same amount of wood from both sides, the operator cannot 
position a piece in terms of its wane.  
 
Many sawmills now have optimized edging systems in place. About 60% of the edgers in British 
Columbia and Alberta sawmills are optimized2.  Productivity for optimized systems is in the order of 25 
to 40 pieces per minute, whereas manual stations process on average 10 to 15 pieces per minute.  In this 
report, we will look primarily at optimized edgers, because the topics discussed are more relevant to such 
edgers.   
 

3 Team 
Pierre Goulet, Research Scientist, Lumber Manufacturing Technology 
Pierre Bédard, Research Scientist, Lumber Manufacturing Technology 
Jean McDonald, Research Scientist, Lumber Manufacturing Technology 
 
 

4 Equipment Fine Tuning 
An optimized edging and resaw station includes the following: 
 

• Infeed system  
 
Sorts and loads the pieces one by one directing them into a lug.  Also includes conveyor system that 
transports pieces through the process. 

 
• Scanning system 
 
Connected to a computer system (optimizer) that analyzes the data and determines cutting solutions.  
•  
• Positioning system 
 
May include stop plates that move the pieces and positions them as prescribed by the optimizer.  

 
• Trim saws  
 
Set of fixed or mobile saws.  The edger and resaw might also be equipped with cutter heads rather 
than saws. 

 
4.1 Infeed System 
Table 1 lists actions required periodically to ensure proper operation of the infeed system. 
 

                                                      
2 Forintek Canada Corp, Lumber and Value-Added Products, Ottawa, Industry Canada, 2001, p. 28, “Technology 
Roadmap” collection. 
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Table 1 Maintaining infeed system 
 
Verifying Alignment of Feeder Lugs (in the case of transverse scanners) 
Purpose Ensure lugs are aligned and parallel in relation to laser heads, otherwise they could adversely affect optimization 

and scanning 
Tool Piano wire, straight ruler 
Method Install piano wire tightly using inner wall of optimizer housing as reference point.  Align the first lug at one end 

then check to see that all the lugs are properly aligned, measuring the distance between the wire and each lug 
with a ruler.  

Frequency Once monthly 
Comments Generally, a ⅛ inch difference in alignment between the optimizer housing and the farthest lug is considered 

acceptable, whereas more than ¼ inch is considered unacceptable. A quick way to test the alignment would 
simply be to eyeball it by placing a calibration bar on the lugs. 

Verifying Loader Efficiency 
Purpose Ensure the loader is working properly 
Tool None.  Visual observation 
Method Visually check to see that loader movement sequence is operating smoothly.  A video camera would be useful 

for scrutinizing the movement of pieces on the loader.  Loader problems could stem from mechanical or 
electrical problems, or could be linked to the automatic controller.   

Frequency To be determined based on results of productivity tests.   
Comments Loaders developed in recent years operate with an efficiency of about 99% without any designated operator. 

This efficiency rating is achieved with pieces that have no major defects such as excessive bowing or wany 
edges.  Older systems require an operator.  To further enhance efficiency, the pieces upstream from the loader 
have to arrive side by side, not stacked or askew.  

Verifying Vibration Level of Infeed System under Scanner 
Purpose The vibration level has a direct impact on the accuracy of the measurements taken by the scanner, and must be 

at a minimum.  Jerky movements that occur when the boards are running through the scanner must also be 
eliminated because they will prevent the boards from travelling along normally on the chain, and hence cause 
reading errors.  

Tool None.  Visual observation 
Method Visually check for jerky movements.  A video camera could be useful for observing the movement of boards 

through the scanner. Only a weak vibration should be felt on touching the structure.   
Frequency Once weekly, or as necessary 
Comments Jerky movements are often caused by chain failure or poor chain tension.  They could also result from a defect 

in the base on which the chain is sliding; for example, welding debris could push the chain up.  To minimize 
vibration, manufacturers recommend installing the scanner on a base that is independent from other upstream 
and downstream conveyors.  Boards can also continue to move as they pass through the scanner if the 
positioning rolls are too close to the scanner. 

Inspecting Condition of Moving Parts 
Purpose Ensure that there is no excessive wear on high-use parts, particularly chains and nylon plates.  
Tool Micrometer 
Method Visually inspect various components and measure wear on key parts, comparing actual dimensions with original 

dimensions. 
Frequency Once monthly, or as needed. 
Oiling and Greasing 
Purpose Prevent premature wear on parts. 
Tool Oil can and grease gun 
Method Lubricate parts as needed, according to manufacturer’s instructions.  
Frequency As necessary. 
Comments Apply oil carefully on chains that run above the scanning heads to ensure no oil falls on the lower heads.  
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4.2 Scanning System 
For optimized reman equipment, there are two different scanning methods: transverse and lineal.  
 
In transverse scanning, the board travels laterally through a scanner that spans the length of the board.  
This scanner consists of a set of scan heads with multiple lasers (diodes), generally 23 per head.  The 
transverse system generally takes readings every inch.   
 
For lineal scanning, the board travels lineally through a scanner.  Lineal scanners consist of two cameras, 
one on each side of the board, which read the lines produced on the sides of the board by laser diodes.  A 
number of points are thereby collected to reproduce a profile of the board.  Lineal systems normally take 
readings every four inches, although an increasing number of systems can now be configured to scan 
every two inches.  
 
Tables 2 and 3 outline a regular maintenance and monitoring schedule for the components on each type of 
scanner (transverse or lineal). Since the scanner is the “eyes” of the optimizer, these components need to 
be in absolutely perfect condition for the system to make appropriate decisions.  
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Table 2  Laser maintenance on transverse scanners 
 
Cleaning External Reading Elements 
Purpose Remove any dirt on the surface of the reading elements to prevent interference with scanner 

measurements.  Air jet cleaning can be used to remove dust and wood debris, whereas cleaning with 
alcohol is needed to remove traces of resin.  

Frequency and Procedure Clean laser heads and photoelectric cells frequently.  Cleaning frequency may vary depending on 
mill dust levels.  
 
Air jet cleaning should be done frequently, at least 4 times per shift.  Most scanners now have a 
built-in automated air jet cleaning system, although operator intervention may still be required at 
times.  It is vital to ensure the air in the air jet is clean (free of oil, dust or water), and for this an 
efficient air filtration system is needed.  If no filtration is available, it is preferable to avoid using air 
jet cleaning.   
 
Cleaning with a clean cloth and a little rubbing alcohol (isopropyl alcohol) should be done on a 
regular basis, at least once per shift, on the upper and lower heads.  This should be done more 
frequently if warranted by the amount of debris or resin accumulated, especially on lower heads.  
Use a dry cloth to remove any light film on the lenses.  

Verifying Lasers 

Purpose Check condition of measuring devices. 
Frequency and Procedure This test should be done once per shift.   According to the manufacturer’s instructions, check the 

condition of each laser by testing its performance and intensity.  A static test, which involves 
placing the calibration bar under the lasers, is generally used.  
 
If a laser beam seems to be off, try to correct the problem by cleaning the corresponding heads.  If 
the problem persists, check to see if the calibration bar is broken at that spot.  Chipped paint can 
also cause a problem.  Replace the bar by turning it.  A poorly adjusted deflector can also result in 
poor readings (See Deflector Alignment below).   
 
If none of these adjustments solves the problem, the laser should be deactivated, and if too many 
lasers have to be deactivated on the same head, the head will have to be changed. (See Section 
4.2.1.) 

Deflector Alignment 

Purpose Ensure laser beams are directed without interference onto the surface of the pieces. 
Frequency and Procedure This test must be done once weekly.  With an infrared detection card, make sure the rays are centred 

on the hole of the plate of each deflector.  
 
Like the calibration bar, the plate has to be properly painted, because a lack of paint could make a 
beam bounce back.  It is essential to use a paint recommended by the manufacturer, since a glossy 
paint will only make the situation worse.  
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Table 3 Laser maintenance for lineal scanners 
 
Cleaning External Components  
Purpose Clean surface of reading elements frequently to prevent interference with scanner measurements.  
Frequency and 
Procedure 

Clean laser heads with a clean cloth and a little rubbing alcohol (isopropyl alcohol).  Use a dry cloth 
to remove any light film that forms on the lenses.     
 
Remove any debris on the infeed conveyor that may interfere with the readings.  
 
Cleaning frequency may vary depending on dust levels in the mill, but should be done at least once 
per shift. 

Cleaning Internal Components 
Purpose Clean internal components of reading elements on a regular basis to prevent interference with scanner 

measurements. 
Frequency and 
Procedure 

Clean inner surface of reading elements, and when necessary, camera lenses and laser diodes with a 
clean cloth and a little rubbing alcohol (isopropyl alcohol).  Use a dry cloth to remove any light film 
that forms on the lenses. 

Verifying Readings 
Purpose Check condition of measuring devices. 
Frequency and 
Procedure 

This test must be done once per shift. Apply a static test (conveyor off) by placing a board or 
calibration tool of known dimensions under the lasers.  
 
If the measurements seem to be inaccurate, try to correct the problem by thoroughly cleaning the 
laser heads.  If the problem persists, follow the manufacturer’s instructions for calibrating the 
scanners. 

 
4.2.1 Accuracy of Laser Readings 

Each scanner has its own accuracy level, which varies according to whether thickness, width or length 
measurements are being taken.  There is a difference between the theoretical accuracy and actual accuracy 
of scanning systems.  Theoretical accuracy is determined using stationary pieces of wood.  Although 
accuracy levels may vary among manufacturers, transverse scanner tolerances3 of 0.010 inch over the 
thickness of the board, 0.020 inch over the width, and 0.125 inches over the length for certain systems and 
0.500 for others are more commonly found in industry. For lineal scanning systems, tolerances in the 
order of 0.040 inches over the thickness and width, and 1.000 inch over the length of boards are common.  
 
Under normal operating conditions, that is, with moving boards, the accuracy of thickness and width 
readings can be affected by chain vibration and board speed.  Systems generally comply with theoretical 
accuracy for length measurements.   
 
The procedure described in Table 4 is used to check if the laser readings are within the manufacturer’s 
tolerances.  This test should be undertaken at least weekly.  It generally involves running the calibration 
bar under the reading heads and checking the measurements on the computer screen. 

                                                      
3 Tolerance is the maximum allowable difference in relation to actual dimensions. 
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Table 4  Method for evaluating the accuracy of transverse scanner readings 
Preparing Calibration Bar 

Ensure that the calibration bar is in perfect condition.  Clean the bar with alcohol to remove any traces of resin or 
dust. There should be no chipped paint.  The bar thickness and width should be known, and should be accurate to 
0.010 inches.   

Scanning Bar 
The scanning system should be completely accurate and well maintained (see Table 2).  The speed of the calibration 
bar as it passes under the scanner should be as close as possible to normal production speed, even though it is 
generally impossible to achieve actual production speed for fear of damaging the bar. Reset the screens and have a 
directory ready to save data.  Scan the calibration bar 5 times and save the data measured by the lasers at each 
reading. 

Results Analysis 
Retrieve the thickness and width measurements taken by the lasers. Determine any differences in the values between 
these measurements and the bar dimensions.  See the sample data sheet in Appendix III. 
 
With the differences in values, calculate the mean deviations in relative and absolute values. Compare with the 
standard scanning system tolerances indicated in Table 5.  See below for an interpretation of the results.  
 
 
Tolerances for dynamic measurements vary among manufacturers.  Given normal industry operating 
conditions, the tolerances that are generally met are indicated in Table 5.  
 
To analyze the results of the accuracy test, first check whether the deviation between the scanner 
measurements and the dimensions of the calibration bar is lower than that indicated under the “Individual 
Measurement” column in Table 5.  If the deviation is higher, record the number of the malfunctioning 
lasers.  Also, check whether the mean deviation in absolute value is lower than that indicated in the Mean 
Deviation column.  If not, then a comprehensive calibration as per the manufacturer’s instructions will be 
required.  
 
Table 5 Standard tolerances for transverse scanning systems 
 
 Individual Measurements Mean Deviation 
Thickness ± 0.020 inch ± 0.010 inch 
Width ± 0.064 inch ± 0.032 inch 
 
In addition to the above tests and maintenance procedures, it is recommended that the condition of the 
lasers be checked frequently by examining the images of the boards shown on the optimizer screen.  
These images show the profile of each board during scanning in real time, so it is possible to immediately 
identify any defective lasers should a major problem arise.   
 
The accuracy of a transverse scanner is tied to scanning frequency: the higher the frequency the more 
accurate the reading will be.  Table 6 gives the results of tests conducted on scanning stations with 
different reading frequencies.  Scanning accuracy is directly proportional to scanning density.  When 
scanning density increases from 16 to 32 measurements per inch, accuracy doubles while the variation in 
thickness readings decreases from 0.028 to 0.015 inches.  The same ratio is observed for width readings.  
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Table 6 Effect of scanning frequency on measurement accuracy4 
 
 
 16 measurements/inch 25 measurements/inch 32 measurements/inch 

Thickness 0.028 0.019 0.015 
Width 0.064 0.039 0.031 
 
Most optimizer systems have alarms that you can program to go off if a laser is obstructed during the 
passage of a certain number of successive pieces.  The alarm shuts down the infeed chain, and the 
operator receives a message on the display system indicating the number of defective lasers that need to 
be cleaned. If the problem persists, the best option is to deactivate the laser, proceed with production and 
then apply the maintenance procedure outlined in Table 2 as soon as possible.   
 
Over time, the number of deactivated lasers could become significant, and steps should be taken to 
change the entire head.  Specifying a maximum tolerable number of deactivated lasers before replacement 
of the head is required would be difficult, as the number depends on the facility and the mill’s desired 
performance level.  Spacing between lasers is an important factor in this decision.  Lasers spaced 4 inches 
apart would tolerate a much smaller number of deactivated lasers than lasers one-inch apart.  In addition, 
two deactivated lasers in a row would result in a significant loss of information for the optimizer, a 
situation that should not be tolerated.  The location of the defective head in the scanner could also 
influence the decision to change the head since the loss of information at the end of boards could prove to 
be more problematic than the loss of information from the centre of the board. The timing of head 
replacements could be determined through daily monitoring at the scanning station, as specified in Table 
9. The effect of deactivated lasers on the readings would be readily apparent, allowing the mill to respond 
to the situation in a timely manner. 
 
Ambient light intensity is another major factor affecting scanner precision.  Essentially, it is direct 
sunlight that should be avoided.  It contains all the wave lengths in the visible spectrum and can therefore 
interfere with the images read by the laser heads. Light from fluorescent and incandescent lighting 
fixtures is far less of a problem for image quality. However, excessive lighting from such sources would 
force the scanning system to adjust the intensity of the laser heads to maximum, which can cause 
premature wear on the lasers. These factors should therefore be considered when positioning light sources 
near equipment.  
 
4.2.2 Encoders 

The encoder is a very significant part of the scanning system. It is a position sensor with a rotary shaft 
that turns when the conveyor to which it is coupled is in motion.  The mechanical movement of the shaft 
is transformed into electrical impulses. A complete turn of the disk inside the encoder issues a fixed 
number of impulses.  The ratio of impulses to inches of conveyor movement indicates the exact position 
of the conveyor at any moment.  
 
Information on the position of the conveyor is used on the one hand to index the lugs and hence 
synchronize the treatment of each board.  On the other hand, it positions the measurements taken by the 
scanner to recreate the shape of the boards. In the case of transverse scanners, the information provided 
by the encoder is used by the system to reproduce the thickness profile based on the fact that each scanner 
reading corresponds to a move along the width of the board.  As for lineal scanners, the encoder provides 
the position of sections along the longitudinal axis.  
                                                      
4 Pierre Bédard and Jean McDonald, Trimmer Optimizer Efficiency, Phase I, Forintek Canada Corp, 2001, p. 9. 
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To ensure proper encoder operations, the following elements should be checked on a regular basis: 
 
- Check whether the coupling between the conveyor and encoder is tight enough.  A loose chain or belt 

will lead to irregular rotary motion, which will in tern lead to false scanner measurements.  Note that 
when chains are relatively new, they need to be adjusted more frequently.  

  
- Calibrating the encoder:  This is done by way of the optimizer interface, which verifies the condition 

of the encoder on the basis of the number of impulses obtained from the pre-established conveyor 
movement unit.  
 

- Another element to be considered is stretching.  With wear, infeed conveyor chains will stretch 
thereby increasing the actual distance between lugs. This can lead to inaccurate width measurements 
in the case of transverse scanning systems. 

 
4.3 Positioning System 
Although positioning mechanisms on edgers vary from manufacturer to manufacturer, there are 
essentially two main types:  transverse and lineal.  The positioning system is related to the way in which 
the boards are scanned, either transversely or lineally.  Positioning a board essentially requires two lateral 
movements, i.e., translation and alignment, whatever the type of equipment.  
 
Positioning concepts can be fairly complex. But the most important thing is to fully understand how the 
system operates. In this report, we will provide an overview that can be used to determine fairly quickly 
whether the equipment is properly fine tuned. The methods discussed here will need to be adapted to the 
particular system at the sawmill.   
 
4.3.1 Transverse System 

The transverse positioning system generally consists of clamps or stop plates that move to get the boards 
moving. A simple, fairly quick test involves running a few square-edged 2x6 boards (without any wane or 
other defects that could downgrade the piece) and forcing edging to a 2x4 by modifying the parameters. 
To do this, remove all 2x6 items from the list of products in the optimizer, which will force edging to a 
2x4.  At each end of the board, on the upper face, mark a reference line along the centreline.  Then run the 
boards through the system to have them scanned, positioned and edged.  
 
In principle, if the system is working well, the resulting 2x4s should be cut out of the middle of the 
original 2x6s. The reference marks should therefore appear along the centerline at equal distance from the 
edge of each 2x4.  If the difference to the edge is greater than 1/16th of an inch, that is a sign that there is a 
problem with the positioning system.  
 
Another point that can be readily verified is the zero setting on the servocontrols.  To verify this, you need 
to force the arbitrary displacement of each clamp or stop plate, say for example, by a distance of three 
inches. Next using an electronic calliper, check whether the actual displacement is exactly what was 
requested. A significant difference probably indicates there are mechanical or electronic problems.  
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4.3.2 Lineal System 

Lineal positioning systems have the distinctive feature of positioning boards while they are in movement. 
The system consists of photocells combined with one or more encoders that determine the position of the 
board as well as the forward movement of the conveyor.  Also included are a set of presses used to 
position the board laterally and align it with the cutting tools.  
 
A simple system test is to take some square-edged boards (no wane or other defects that would 
downgrade the piece) and mark a reference line along the centre line at each end on the top of the board. 
Then paint the edge on each side. The board-cutting tool clearance parameter needs to be adjusted to a 
very low value5 (for example, 0.060 inch).  The pieces are then run through the system, by placing them 
on the conveyor on a definite slant so that the positioning system has to work to get the board into 
alignment. When the boards come out of the edger, they should not have been touched by the saws or 
knives. If they have been, the edges will be discoloured.  This is an indication that there may be problems 
with press sequencing or the other components.  
 
Another very rapid test, the same as the one used for the transverse system, is to deliberately change the 
positioning for a previously marked board (on the top face at both ends along the centre line).  Send the 
board through the scanning, positioning and edging systems, then check to see whether the distance 
between the cut sides and the reference lines is equal.  A difference greater than 1/16th of an inch between 
the reference and the edges indicates a problem with the positioning system.  
 
 

5 Optimization 
In addition to ensuring the mechanical components of the edging and resaw stations are operating 
efficiently, considerable importance should be placed on the parameters used to optimize these stations. A 
thorough understanding of how the optimizer system operates is needed to obtain optimum results from 
the trimming station and ensure that it operates as required with the right parameters.  

 
It is strongly advisable to assign a person to these stations, in addition to the operators, who has a 
complete understanding of the system including the scanning and optimization systems and the 
parameters used.  Also, changes to the optimizer parameters and system should be logged.  
 
The entire sawing process must be well under control. Good control over timber dimensions and surface 
quality makes it easier to set optimization parameters.  Excessive variation in dimensions may lead to   
defects in scanning, which operates on the basis of differentials between data gathered by the upper and 
lower heads, because any surface variation might be interpreted as wane.  A large knife mark or torn 
fibre, for example, could be interpreted as wane. Sawmills with excessive cutting variations need to set 
extremely permissive wane parameters, which will lead to losses in yield.   
 
5.1 Operator’s Role 
Operators in manual facilities clearly play a very important role in the process because they have to make 
fast decisions on the amount of wood to be removed. For operators to perform their job accurately and 
efficiently, the edger has to be designed in such as way that the operators know the position of the saws in 
relation to the board they have to process.  Laser beams generally used to trace the saw cutting lines on 
                                                      
5 This parameter, which is used to position the cutting tools (saws or knives), is used by the optimization system for 
pieces that do not require edging. 
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the wood perform this function well.  Operators also need to know the standard grading rules for wane, 
and should be provided with a list of product prices or priorities so that they can make decisions in terms 
of the value of the pieces.   
 
In the case of optimized edging and resaw stations, the operators’ main role is to ensure pieces are fed 
properly into the system, intervening whenever the loader places two pieces together on the lugs or when 
pieces are askew.  They can also remove substandard pieces that cannot be turned into lumber or are 
likely to get jammed in the machine. In the case of resaws, operators need to ensure that each piece is 
positioned wane-side up.  Bowed pieces need to be facing down to provide more stability.  
  
Finally, for both manual and optimized stations, operators need to fully understand how the machine 
works so that they can unblock the machine whenever necessary, and advise maintenance personnel 
appropriately whenever a mechanical problem arises.  

 
5.2 Optimization Parameters 
Optimization parameters have to be fully understood, particularly those involving wane evaluation.  Most 
optimizer systems apply the “piece within a piece” concept.  Minimum thickness and width 
measurements are defined and used to identify flat and wany surfaces in each section.  These minimum 
dimensions are established so that dry and planed boards comply with wane and omission rules. The 
calculations are as follows: 
 
On the basis of target planed dimensions, that is, the dimensions at which the piece is sold, the first step 
involves calculating the dimension prior to planing but after drying (Dim1): 
 

(Dim1) = target planed dimension + planing allowance 
 
The planing allowance corresponds to the minimum quantity that will be removed during planing, 
generally at least 0.064 inches. If the piece is sold rough green, Dim1 will be the minimum dimension 
based on the optimizer parameters.  If the piece is dried, shrinkage has to be accounted for: 
 

shrinkage) %(1
1M

−
=

DimnsioninimumDime  

 
Take for example, a board with a nominal thickness of 2 inches sold planed dried at 1.5 inches.  Given a 
planing allowance of 0.064 inches and 3% shrinkage, the minimum dimension is calculated as follows: 
 

inch 1.612
)03.0(1

)064.0500.1(M =
−
+

=nsioninimumDime  

 
Optimizers use minimum dimensions for calculating wane.  They calculate the amount of wane present 
for a piece with minimum dimensions.  Figure 1 shows how the amount of wane is calculated and 
illustrates the “a piece within a piece” concept.  The “piece within a piece” segment, corresponding to the 
minimum dimensions configured by the optimizer, is shown in grey on the diagram.   
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Wane on the edge of pieces is defined as the maximum amount between measures e1 and e2.  The 
percentage of wane in terms of thickness as evaluated by the optimizer is: 
 

100 x 
 thicknessminimum

e2)(e1,max sson thickne  wane% =  

 
Wane on the width of the piece corresponds to the sum of measurements L1 and L2.  The percentage of 
wane is therefore  
 

100 x 
 widthminimum
L2)  (L1on width  wane% +

=  

 

 
 

Figure 1 “Piece within a piece” concept used by trimmer optimizer 
  
Note that the “piece within a piece” is centred horizontally (width-wise) in relation to the rough 
dimensions of the piece, but not vertically (in terms of thickness).  Newer generations of optimization 
software, however, include a parameter for the planing allowance on the lower (stationary) head.  
 
Generally, two types of wane can be configured in optimizer systems:  basic wane, over the length of the 
piece, and secondary wane or the equivalent.  Under NLGA rules, the equivalent wane rules allow basic 
wane tolerances to be exceeded if the equivalent wane is equal to or less than the maximum allowable 
surface for basic wane.  Equivalent wane is nonetheless limited length-wise and is generally applicable to 
¼ the length of the piece.  (See NLGA Standard Grading Rules for Canadian Lumber, paragraphs 121 – 
studs and 124 – structural light framing).  
 



Process, Operational and Quality Control Procedures –   Edging and Resaw Station 

 
 

 
 
  13 of 32 

 

The following wane rule parameters apply for a specific quality of a particular product:  
 
Basic wane:   25% of thickness; 25% of width; over 100% of length. 
Secondary wane: 50% of thickness; 33% of width; over 25% of length. 
 
Some systems provide wane rules for the ends of pieces.  These rules generally apply to the first six 
inches at each end, but this length is adjustable.  The amount of wane is therefore restricted with a view to 
improving the appearance of the lumber bundle.  This is more critical for green-raw wood, which is not 
trimmed again in the planing stage.  Special care is required when applying special rules because wane at 
the end of pieces is extremely common and a parameter limiting this type of wane could readily become 
the most important parameter in grading. This practice has proved extremely costly in certain cases that 
were observed, because many pieces were downgraded for purely aesthetic reasons associated with end 
wane rules.  
 
The price list for items produced by the edger and resaw is another critical aspect of optimizer parameters.  
This list should be carefully compiled since trimmer decisions and the return of pieces for edging and 
resawing are based on listed prices.   
 
Ideally, the price list should reflect market prices and decisions optimized to extract the most value for 
each board. However, this approach could well lead to decisions being made that defy common sense and 
are not in the sawmill’s best interests.  For example, if the edger has three saws, the sawmill needs to 
ensure that the price does not favour cutting 2x6s into 2x3s.  The price list should lead to the right 
decisions.  With this in mind, it would be preferable to use values that represent market prices but have 
been modified to account for the mill’s production priorities.  Strictly volume-based optimization is 
possible but not recommended, because it would generate solutions well outside the optimum value and 
would make it difficult to differentiate between the various grades of a product and to promote better 
quality. The price list should be updated regularly to ensure it corresponds to current priorities.  
 
Most optimization systems offer options that consider the value of woodchips and the cost of returning 
pieces for edging and/or resawing in the quest for the optimum solution.  The value assigned to 
woodchips must be given careful consideration.  Given that woodchips produced from edging and sawing 
waste are of lesser quality than normal woodchips, the woodchip value used must take into consideration 
the percentage of good woodchips produced.  For example, if only 50% of trim waste ends up as 
merchantable woodchips, the chip value parameter should be equal to 50% of the selling price.  It has 
been suggested that tests be conducted on woodchips made from trim waste to determine the right rate for 
chips that conform to standard.  Most mills prefer not to assign a value to woodchips for determining the 
optimum solution so as to avoid favouring woodchip production.  
 
Many of today’s optimization systems are equipped with an edger/resaw simulator, which records the 
geometry of a bundle of boards as viewed by the scanner. This bundle of boards can then be simulated 
and the optimized decisions previewed, thereby facilitating the assessment of the impact of optimizer 
parameter changes on production.  
 
5.2.1 Interactions with Trimmer 

Reman and trimming operations are inextricably linked. They both affect the width, thickness, length and 
grade of the final product.  The decision to send pieces through the edger and resaw system is generally 
made by the optimized trimmer, or by an operator in charge of sorting pieces at the outfeed to the sawing 
lines.   
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One problem frequently encountered in sawmills equipped with optimized trimmers and edgers is the 
boards falling into an endless loop, with the trimmer optimizer sending the boards to the edger, and the 
edger optimizer deciding they do not need to be edged and sending them back to the trimmer.  A board 
can stay in the loop for some time.  This problem is generally caused whenever the parameters set for the 
various optimizers are very different. Or it could result from a difference in laser spacing on the trimmer 
and the edger, which could lead to a poor interpretation of the length of the defects. One way of avoiding 
this type of problem is to make sure similar optimization parameters are used at these two stations, while 
applying stricter wane rules on the trimmer (about 5% stricter).  This will ensure that the pieces sent by 
the optimized trimmer are in fact edged.  
 
An easy, fast way of testing this is to have a closer look at a few of the boards that have been returned for 
edging or resawing by the trimmer optimizer. Send these boards through the optimized edger and see 
what solution is suggested.  Comparing the solutions made by the optimizers will indicate whether there 
is a problem with the parameters in use. 
 
5.2.2 Edger and Resaw Productivity 

The edger/resaw station is a critical point in the sawmilling process and sawmills are often required to 
take edger capacity into account when determining the number of boards directed to this station.  In a 
manually operated system, overloading the operator with too many boards could lead to poor decisions 
simply because the operator will have less time to assess each board.  A balance has to be struck between 
productivity and maximizing the value of each board. It is understood that limiting returns to the edger so 
as not to overload the system means there will be a loss in value on certain boards. Analyses have shown 
that a sawmill that has no constraints on edger capacity and that returns 20%  to the edger will lose about 
$2.50 per cubic metre of logs if it limits edger returns to 8%.  The capacity of the edger or resaw queue is 
another essential element to be considered in designing a sawmill, because this will have a major impact 
on flow as well as the sawmill’s yield.  
 
Edger productivity therefore needs to be maximized. To do so, it is recommended that edger downtime be 
tracked by the operators, specifying cause and duration.  With this information, recurrent problems can be 
addressed.  If the frequency of downtime triggered by the loader operator, for example, increases 
continuously from one shift to the next, it is likely that there is a mechanical problem.  A form similar to 
the one in Table 8 could be used to track downtimes.  It is suggested that this monitoring be ongoing, 
although periodic monitoring, involving for example measurements three times per week, could also be 
valid.  This downtime form is designed to simplify the data that needs to be recorded.  Operators do not 
need to enter the exact duration of the downtime, just check the box corresponding to the cause of the 
downtime and its approximate duration. Table 7 provides explanations on the causes of the types of 
downtime listed.  
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Table 7  Causes of downtime 
 
Wood Shortage  
The edger is running but the lugs are empty because there is a shortage of wood.  The edger is not at fault here, but 
rather a part of the system upstream that has gone down.  Where feasible, the cause of a wood shortage should be 
identified (for example, 20 minutes downtime on one of the sawing lines).  Note that it is not necessary to record the 
occasional empty lug, just instances where there are a number of consecutive empty lugs over a period of at least 1 
minute. 
Pieces that are Askew or Blocked 
Downtime is recorded when the operator has to stop the line to reposition a poorly positioned or blocked piece.  The 
cause of the shutdown is classified according to the zone where the problem occurred.  The shutdown is recorded for 
the infeed if the problem occurred upstream from the reman machine. Shutdowns are recorded for the edger if the 
blockage occurs in the trim saws.  Finally, the downtime is recorded for the outfeed if the problem occurs after the 
piece exits the trim saws.   
Intervention of Loader Operator  
The loader could miss and cause two pieces to be loaded together onto a lug, or a piece could go askew during 
loading.  
Laser Obstructed 
Optimizers can shutdown the system if one of the lasers becomes obstructed.  Often wood debris is the cause of the 
problem, which is quickly resolved with a blast of air from the air jet.  
Mechanical Breakdown on Loader 
The most common breakdowns are broken air pipes and synchronization problems. 
Mechanical Breakdown on Edger 
This includes downtime for changing saws, saw motor problems, changing cylinders, valve breakdowns and 
hydraulic oil leaks.  
Mechanical Breakdown on Feeder System  
This includes downtime caused by a breakdown associated with conveyors or chains that transport material during 
the process. 
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Table 8 Log of edger downtime 
 

Duration of Downtime (in minutes) 
Reason for Downtime < 2 < 4 < 6 < 8 < 10 < 15 < 20 < 30 < 60 > 60 

Wood shortage 
          

Infeed 
          

Machine 
          Piece 

blocked or 
askew 

Outlet 
          

Operator intervention at 
loader 

          

Obstructed laser / laser 
cleaning 

          

Mechanical breakdown on 
loader 

          

Mechanical breakdown on 
reman machine 

          

Mechanical breakdown on 
infeed system 

          

Other shutdown (specify) 
          

Total (min) 
          

 
 

6 Daily Quality Control Procedures 
The procedures described in this chapter were developed for daily monitoring.  They are relatively simple 
procedures that can be completed in a timely manner and do not require much in the way of human 
resources because they can be done by a single person.  They have, however, been devised for a process 
that is generally well controlled and that does not generate significant variations in the results caused by a 
lack of edger maintenance.  To perform this daily quality control procedure, it is essential that the edging 
station be properly maintained and fine tuned on a regular basis, as recommended in Section 4.  
 
Table 9 and Table 10 present a method for verifying the scanning station and the positioning system.  
These tests are designed to be done consecutively using the same specimens to minimize the time 
required. However, since they can be done separately, the instructions are provided independently and 
therefore contain some repetition.   
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The first method described in Table 9 is used to verify the accuracy of the scanning system by evaluating 
whether the reason given by the scanner to edge or resaw a piece corresponds to the optimization 
parameters.  If scanner accuracy falls outside acceptable limits, refer to Section 4 to fine tune all the 
components that could affect the laser readings.  This test should ideally be done once per shift.  A sample 
should contain a minimum of five pieces, although more could be used depending on the amount of time 
one wishes to spend on the test.   
 
Table 9  Daily control of scanning station 
 
Selecting Sample 

Select a sample of five or more pieces containing wane.  Select pieces with different types of wane (wane on one 
end, on both ends, in the centre, etc.).  The samples should not contain any other defects (such as holes or 
mechanical defects) that might affect the scanner reading.  

Preparing and Measuring Sample 
Number the pieces on both faces and draw an arrow indicating the original orientation of the piece.  No 
measurements are required prior to scanning.   

Scanning Specimens 
Reset the optimizer screen and have a directory ready to save data.  Scan the pieces in sequential order.  The feed 
speed should be the same as normal production speed. Print out the optimizer’s solutions for each piece to 
determine the dimensions and assessed grade and the reason for the decision. Recover the pieces before they reach 
the edger. 

Measuring Specimens after Scanning 

Referring to the printout, confirm the location of the defect and reason for the edging decision. Using an electronic  
calliper, verify whether the measurements taken by the scanner in support of its decision corresponds to actual 
measurements. If all the data correspond, the solution is appropriate, if not then a scanning error has occurred.  
Take notes on the type of error and on the points that the scanner did not seem to evaluate properly.  Record the 
percentage of right solutions obtained.  

Analysis of Results 
Indicate the percentage of good solutions on the control chart (see Figure 2) kept at the scanning station.  The 
scanning station can be considered under control if an 80% success rate has been achieved.  
 
If the rate is below 80%, select another sample of 5 pieces, and run through the above procedure again.  If the 
success rate remains under 80%, the scanning system is not considered to be under control.  

 
Figure 2 provides an example of a control chart for monitoring the scanning station. A sample containing 
a certain number of pieces is evaluated every day. Each point recorded on the graph corresponds to the 
percentage of specimens for which the optimizer’s solution was consistent with the actual measurements 
of the piece.  A point is plotted at 100% if all five specimens in a 5-piece sample were properly evaluated 
by the scanning system, and another at 80% if 4 out of the 5 specimens were properly evaluated, and so 
forth.  
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Figure 2  Typical control chart for monitoring scanning station 
 
For the first three days in this example, the optimizer decisions were all deemed in compliance, whereas 
thereafter the proportion of compliant decisions ranged between 80% and 100%. As of the 14th day, 
however, a problem is evident because the proportion of compliant decisions fell to 60%, then 40% and 
than fluctuated between 20% and 60% in the next few days.  On the 23rd day, the proportion of compliant 
pieces rose above 80% and the problem therefore appears to have been corrected. Corrective action, 
however, should be taken as soon as the proportion falls below 80%. 
 
It would be very difficult if not impossible to set up a single daily control procedure for all the various 
types of positioning systems. The appropriate control procedure will depend on board movement and saw 
positioning information available from the optimization system. Table 10 outlines a method developed for 
a transverse scanning system that positions the boards with clamps. It applies to systems that provide the 
information needed to compare the edged board in relation to the sides of the original piece. This method 
can be adapted in terms of the type of information available and type of positioning.  The objective of this 
daily control procedure is to ensure that edging and resaw operations are carried out correctly according 
to the solution issued by the optimizer. Although we will not specifically discuss lineal positioning 
systems in this report, the procedure proposed herein can be adapted to a lineal system.  
 
Figure 3 illustrates the information the optimizer needs to provide to apply the procedure in Table 10.  
The example involves a 2x6 board that needs to be edged to produce a 2x4 because of excessive wane on 
the left side. The dotted black line indicates the centerline of the feed chain. The saws are centred in 
relation to this chain, and the clamps hold the board in position on the chain. The system provides the 
positioning of the two clamps: the first clamp, P1, is 2.236 inches from the centerline whereas the other 
clamp, P3, is 2.272 inches from the chain.  For the 2x4 to be perfectly centred within the 2x6, the two 
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clamps would have had to be at 2.925 inches from the centerline of the chain, because the 2x6 measures 
5.850 wide (so 5.850 divided by 2 equals 2.925). 
 

 
Figure 3 Edging solution provided by optimizer 
 
 
 
 
 
 
 
 
 
 
 
 
 

P1 

P3 
Positioning of clamps as specified by 
optimizer 
 
P1: 2.236 inches 
 
P3: 2.272 inches 
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Table 10  Daily control procedure for positioning device and edger 
 
Selecting Sample 
Choose a sample of five or more pieces containing wane.  Select pieces with different types of wane (at one end, 
both ends, in the centre, etc.). The pieces should not have too much wane, and should not contain any other defect 
(i.e., holes or mechanical defects) that might affect the scanner reading.  

Preparing Sample 
Number the pieces and place an arrow indicating the original orientation of the piece. No measurements are required 
prior to scanning. 
Scanning 
Scan each piece individually. Stop the piece before the clamps take hold of it.  Print out the optimizer solution and 
note the centre line of the resulting piece in relation to the edges of the existing piece. (See example in Figure 3.) 

Measuring Sample before Edging 
Using and an electronic calliper and a marker pen, place a mark on the piece opposite the clamps, to indicate the 
centerline of the optimized piece (the centre of the chain corresponds to the centre of the piece).  Be careful not to 
move the piece during these operations. Start the line again and let the piece go through the edger.  Retrieve the 
piece at the edger outfeed. 
Measuring Sample after Edging 
Using an electronic calliper, measure the distance between the marks and the centerline of the edged piece.  The 
convention is that measurements left of centre give positive deviations whereas measurements right of centre give 
negative deviations.  Repeat these steps for the other pieces in the sample.  

Analysis of Results 
Calculate the average of the distances obtained using absolute values (disregard the sign) for all the sample pieces 
and enter this value on a control chart (using model in Figure 4). Prepare a chart for each positioning clamp.  The 
accuracy of the positioning device can be considered under control if the average falls within the control limits.  
These limits should be established using standard process control procedures.  As a starting point, we suggest a limit 
of 0.25 inches.  If the average does not meet the standard, select another sample of five pieces, and repeat the 
process.  If the average still fails to fall within the limit, the positioning mechanism is not under control and steps 
should be taken to determine the cause.  
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Monitoring Positioning and Edging Operation
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Figure 4 Typical control chart for monitoring positioning device 
 
Figure 4 provides an example of a control chart for monitoring the accuracy of the positioning device 
using data gathered from the daily control procedure described in Table 10. The upper control limit 
established was set at 0.250 inches for this procedure, which is in keeping with normal positioning 
operations. This type of control chart is recommended for each positioning clamp.  If ever there appear to 
be significant deviations involving a specific clamp, there is a strong likelihood that the problem is 
specific to that clamp.  If however two clamps are giving substandard results, the problem may well 
involve press sequencing inside the machine.  
  
 

7 Performance Evaluation 
The fine tuning and tests described in the previous sections of this report would allow a sawmill to ensure 
proper operation of an optimized edging station provided the procedures are carried out on a regular basis.  
It is nonetheless recommended that the performance of the edging station be evaluated at regular 
intervals, for example, every four months.  “Performance” refers to the results obtained after edging an 
actual sample as compared with the theoretical optimum results that might be obtained from test 
specimens.  The tests are intended to verify the overall efficiency of the edging station in terms of both 
the scanning system as well as the positioning and edging operations.  
 
The test outlined in Table 11 is drawn from "Performance Evaluation Guide for Optimized Sawmill 
Edgers" produced by Jean McDonald and Pierre Bédard. Those readers who would like more detailed 
information on the procedure are invited to refer to the reference document. This method is used to 
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evaluate the overall performance of a edger optimizer.  A significant number of pieces, about 40 to 50, are 
required for the test to be valid.  Although it is feasible for a single person to conduct the test, it would be 
preferable for two people to be involved because a fair amount of time is needed to do all the 
measurements. The performance testing should be done on equipment that is in good working order.  The 
fine tuning of the edger components should therefore be done in advance (see Section 4).  
 
Table 11  Evaluating efficiency of optimized edgers 
  
Selecting Sample 
Randomly select a sample of from 40 to 50 pieces containing wane.  The pieces should not contain any other defect 
that might affect scanner readings.  Visually determine the ratio of pieces with wane to those without wane so that 
the final results can be weighted.  

Verifying Optimization Parameters 
Understanding how the optimization parameters operate is essential.  Pay special attention to the way the software 
calculates wane.  To facilitate the evaluation of the pieces, limit the number of parameters used for the decisions.  
For example, the “chips value” option, and the “two-piece edging” option could be deactivated in the system.  Save 
the new parameters in a file that will be used during the testing.  Prepare a summary of the main optimizer 
parameters and the order of product priority. 

Preparing and Measuring Specimens 
Number the pieces and draw an arrow indicating the direction in which the piece should enter the edger. Evaluate 
the pieces according to the optimizer parameters (see method described in Appendix I) and select the optimum 
solution in keeping with established order of priorities.  Using an electronic  calliper, measure the exact amount of 
wan on each sample. Record the dimensions and quality of the optimum solution (see sample form in Appendix II).  
Scanning and Trimming Specimens 
Reset the optimizer screen and have a directory ready to save data.  Ensure that the system parameters are the same 
as those measured.  Scan and trim the pieces in small groups in sequential order.  The feed speed should be the same 
as normal production speed.  Print out the optimizer solutions after each sequence.  Save all test data. After edging, 
recover all specimens for the final evaluation.  
Measuring Specimens after Scanning 
Check whether the optimizer solution on the print-out is the same as the optimum solution applied to the piece. If so, 
the scanner evaluated the piece correctly.  If there is a difference, measure the piece again to determine where the 
error occurred. Verify whether the optimizer solution was carried out correctly, by measuring the piece as necessary 
to evaluate it against the machine parameters (see sample form in Appendix II).  

Analyzing the Results 
Determine the overall efficiency of the scanning system by comparing the optimal solution produced by the 
parameters with the solution generated by the scanner. Determine the overall efficiency of the edging station by 
comparing the nominal volume and the value of the solutions established in the evaluation of the pieces according to 
the parameters with the nominal volume and the value of the actual edged pieces. Weight the results taking into 
consideration the percentage of pieces with defects that are likely to be detected by the optimizer. Refer to Table 13 
to compare the efficiency of the trimmer with industry averages.  

 
7.1 Comparison with Industry Averages 
To assess the relative efficiency of the edger system, it is useful to have some points of comparison.  
Table 12 presents average efficiency results from tests conducted by Forintek on optimized sawmill 
edgers, using the above methodology. The results are expressed in terms of the maximum potential 
nominal volume, or in terms of optimal value.  The table notes efficiency after scanning, which 
corresponds to scanner efficiency, whereas efficiency after edging reflects the overall efficiency of the 
edger. 



Process, Operational and Quality Control Procedures –   Edging and Resaw Station 

 
 

 
 
  23 of 32 

 

 
Table 12  Comparative results for optimized edgers6 
 

Industry Performance  
A B Average 

Error frequency (%) 44.0 20.0 32.0 
Efficiency in terms of volume (%) 

After scanning 96.3 98.7 97.5 
After edging 92.9 96.3 94.6 

Efficiency in terms of value (%) 
After scanning 97.3 98.6 98.0 
After edging 92.7 97.4 95.1 
 
 

8 References 
Performance Evaluation Guide for Optimized Edgers. Jean McDonald and Pierre Bédard. January 2003.  

                                                      
6 The industry results are derived from a study of two optimized edgers equipped with scanning system at 4-inch 
intervals.   
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Appendix I 
 

Board Evaluation Procedure using Optimizer Parameters  
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This procedure is used to evaluate rough green lumber using the same technique applied by a trimmer 
optimizer.  Trimmers apply what is commonly known as the “piece within a piece” concept.   
 
To determine the length and best grade of a piece as evaluated by a trimmer optimizer, the minimum 
dimensions specified by the optimizer parameters are applied. These dimensions can vary from mill to 
mill.  The table below provides typical minimum dimension values used by sawmills.  
 
Table 13 Typical parameters for a trimmer optimizer 
 

Nominal 
dimensions Grade

Minimum 
thickness 

(in)

Allowable 
wane - 

thickness

Thickness 
without wane 

(inch)

Minimum 
width (in)

Allowable  
wane - width

Length 
without wane 

(in)
1x3 Utility 0.800 88% 0.100 2.650 50% 1.325

1x4 Utility 0.800 88% 0.100 3.650 50% 1.825

2x3 No 2 1.600 33% 1.072 2.650 33% 1.776
2x3 #2 equivalent 1.600 66% 0.544 2.650 50% 1.325
2x3 Stud 1.600 33% 1.072 2.650 50% 1.325
2x3 Stud equiv. 1.600 50% 0.800 2.650 75% 0.663
2x3 #3 equivalent 1.600 88% 0.200 2.650 75% 0.663

2x4 No 2 1.600 33% 1.072 3.650 33% 2.446
2x4 #2 equivalent 1.600 66% 0.544 3.650 50% 1.825
2x4 Stud 1.600 33% 1.072 3.650 50% 1.825
2x4 Stud equiv. 1.600 50% 0.800 3.650 75% 0.913
2x4 #3 equivalent 1.600 88% 0.200 3.650 75% 0.913

2x6 No 2 1.600 33% 1.072 5.650 33% 3.786
2x6 #2 equivalent 1.600 66% 0.544 5.650 50% 2.825
2x6 Stud 1.600 33% 1.072 5.650 50% 2.825
2x6 Stud equiv. 1.600 50% 0.800 5.650 75% 1.413
2x6 #3 equivalent 1.600 88% 0.200 5.650 75% 1.413

 
The “piece within a piece” evaluation principle involves determining whether the piece, when 
broken down into minimum dimensions, contains a sufficient quantity of wane-free wood (also 
called the quantity of good wood), both in terms of thickness and width.  
 
The first evaluation is designed to determine whether the piece has the minimum thickness of 
good wood.  These measurements are taken at key places that could trigger downgrading.  The 
diagram in Figure 4 shows the measurements that need to be taken.  In this example, a 2x6 piece 
with actual raw dimensions of 1.700 inches by 5.750 inches is examined. An electronic calliper 
is positioned horizontally to measure the minimum width of the piece (5.650 inches in our 
example).  It is essential to carefully centre the calliper horizontally in relation to the geometric 
centre of the width of the piece, and to refrain from distributing the wane equally on both sides. 
Use a second calliper to measure the thickness and corresponding quantity of wane-free wood 
needed for the desired grade.   
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Figure 3  Evaluation of minimum thickness without wane 
 
In the example in Figure 3, the calliper is open at 0.544 inches corresponding to a #2 grade piece 
according to the equivalence rule. The minimum thickness for wane-free wood has therefore been met 
across the entire final width of the piece.  
 
The second step involves determining whether the piece has the minimum width of good wood.  This is 
done by taking two callipers open to the dimension corresponding to the minimum thickness of the piece.  
As illustrated in Figure 4, the two A points represent the width of the wane-free wood if the piece is 
planed to the minimum thickness. Since the example involves a 2x6 that we want to turn into a #2 piece, 
the required width would be 3.786 inches (see Table 13).  However, given that the width is 3.650 inches 
between the two A points, the piece cannot be graded as # 2 grade.  
 
Figure 5 and Figure 6 show examples of pieces that are evaluated by a trimmer optimizer.   
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Figure 4  Evaluation of minimum width of wane-free wood 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5  Verification of minimum wane-free thickness 
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Figure 6  Verification of minimum wane-free width 
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Appendix II 

Optimized Edger Evaluation Form 
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Pre- and Post-Edging Solutions according to Parameters  
 

Date:                                   
 

 Controller:____________________________ 
 
 

OPTIMAL SOLUTION PRIOR TO 
EDGING POST-EDGING SOLUTION  

Piece # 
Th Wi Le Qu Comments  Th Wi Le Qu Comments 

           

   

   

 
Actual length:                  

           

  
 

 

   

 
Actual length: 

           

   

   

 
Actual length: 

           

   

   

Actual length: 
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Appendix III 

Sample Measurement Sheet for Scanner Test  
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Measurement Sheet for Scanner System 

  
Dimension (thickness or width) : thickness                       
Reference dimension (calibration bar) :2.000 inches 
Tolerance: 0.020 inches 
 

 

Readings Deviation in relation to Bar Dimensions 

Laser# 1 2 3 4 5 1 2 3 4 5 

Mean 
Deviation 

 

 Mean 
Deviation 

in 
Absolute 
Readings 

1 1.998 1.996 2.000 1.896 2.001 -0.002 -0.004 0.000 -0.104 0.001 -0.022 0.022 
2 1.999 1.999 1.986 2.078 2.000 -0.001 -0.001 -0.014 0.078 0.000 0.012 0.019 
3 2.012 2.014 1.968 1.887 2.017 0.012 0.014 -0.032 -0.113 0.017 -0.020 0.038 
4 1.999 2.021 1.950 2.030 2.067 -0.001 0.021 -0.050 0.030 0.067 0.013 0.034 
5 2.000 1.976 2.038 2.031 2.024 0.000 -0.024 0.038 0.031 0.024 0.014 0.023 
6 1.995 1.998 2.000 1.999 1.994 -0.005 -0.002 0.000 -0.001 -0.006 -0.003 0.003 
7 1.895 2.025 2.000 1.997 2.006 -0.105 0.025 0.000 -0.003 0.006 -0.015 0.028 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 
… … … … … … … … … … … … … 

Mean 
Deviation      -0.015 0.004 -0.008 -0.012 0.016 -0.003  

Mean 
Deviation 

in 
Absolute 
Values 

 

     0.018 0.013 0.019 0.051 0.017  0.024 


