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Abstract 
 It is generally acknowledged that tree-stem taper can significantly affect lumber recovery during 
breakdown,  and that rapid tree growth, particularly after stand thinning, results in stems with more 
pronounced taper when harvested. Taper has always been a challenge for sawmills and many have 
debated which log breakdown method to choose so as to minimize its impact on lumber recovery.  The 
introduction of optimized positioning tables has quieted these debates, since this technology has 
facilitated the optimal positioning of each two-sided cant (hereafter “cant”) prior to breakdown.  
However, positioning optimization is limited when secondary breakdown equipment consists of a canter 
followed by a bull edger.  In fact, the restrictions on cant offsetting and opening of the canter heads have 
an even greater negative impact on logs with extreme taper, since the fibre in the tapered section is 
processed into chips.  
 
 Some in the industry have developed and implemented a breakdown method called “bottle sawing”. Our 
study recommends a variation of this method, known as “half-bottle sawing”,  which maximizes recovery 
of lumber from the log’s tapered section by limiting taper to one side only.  One of the canter heads 
remains in the same position during breakdown but at about one third of the log length, the second head 
opens up to a width equivalent to a nominal 1 or 2 inch piece.  The Optitek breakdown simulator was 
used to determine whether this method results in greater lumber recovery than current sawmill methods.  
Two groups of logs were selected on length basis (16 and 12 foot logs), with each group further broken 
down by taper class (light, average and heavy). 
 
 Results show that half-bottle sawing is best for mills processing logs that are 12 foot long, or more, on 
lines featuring cant positioning tables in front of the canter, regardless of taper class.  The half-bottle 
method yields more lumber pieces from the tapered section of the log by opening up one of the canter 
heads, so long as the log is adequately secured in the breakdown system.  Monetary gains, ranging from 
6.5 to 8.9% for 16 foot logs, and ranging from 4.0 to 5.1% for 12 foot logs, were achieved by using the 
half-bottle sawing method rather than the optimized canter breakdown method.  We noted that longer logs 
generated higher gains, but that heavier taper does not translate into higher gains. 
 
Half-bottle breakdown is therefore an attractive alternative to a breakdown line with a positioning table in 
front of a canter.  Nevertheless, the best breakdown system for lumber recovery is one that includes an 
optimization table in front of a bull edger, because such a system has fewer positioning restrictions. 
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1 Objectives 
• To evaluate the effect of log taper on lumber recovery for various breakdown methods. 
• To determine and quantify the benefits of half-bottle sawing.  
• To identify which parameters constitute practical or mechanical limitations. 

 
 

2 Introduction 
It is well known that tree-stem taper can significantly affect primary breakdown lumber recovery. Taper 
depends on a number of factors, including species, growth rate and stand density. For the past ten years, 
Forintek scientists have clearly shown that an increased growth rate, particularly after stand thinning, 
results in stems with a greater amount of taper when harvested (Middleton et al. 1994; Zhang and Chauret 
2001). These two studies, and others by Forintek, have shown a direct relationship between tree spacing 
and the amount of taper. This relationship is observed in all the species studied, namely black spruce, red 
spruce, white spruce, balsam fir, lodgepole pine, and Western hemlock. Comparable studies showed 
similar results in other parts of the world, including European studies of Norway spruce (Selling et al. 
2001). Since trees from plantation stands generally have higher growth rates than those from natural 
stands, we can expect that future harvests will include trees with greater taper.  
 
This will certainly have an impact on sawmills that will have to process logs from plantation trees. Log 
taper has always been a challenge for sawyers. The 1970's and 1980's saw many debates on how to 
process logs to minimize the impact of taper on lumber recovery. In an analysis using the BOF computer 
program, Hallock et al.(1976) compared various breakdown methods, including secondary full taper 
breakdown and half, or split taper, sawing. This study concluded that full taper sawing was superior to 
split taper sawing by a factor of 0.7 to 1.5% in terms of lumber recovery.   However, more recent New 
Zealand studies, based on real log breakdown in mills and virtual breakdown using simulations, 
concluded differently (Cown et al. 1988, Park 1995, Todoroki and Budianto 2001). In comparing split 
taper and full taper sawing for logs from radiata pine stands, they noted an increase in value, in $/m³, of 
8 to 10% in favour of split taper sawing.  However, these New Zealand studies addressed only primary 
breakdown, not secondary breakdown.  Moreover, these breakdown methods used carriages, which are 
completely different from those used by typical North American softwood sawmills. 
 
 In any case, with the arrival of optimized positioning tables, this debate became much less relevant since 
such equipment optimized the alignment and translation of each cant before breakdown by a bull edger.  
Hallock et al. (1976) noted that optimization of positioning for each log increased lumber recovery by up 
to 6.6%.  However, optimization of the cant position is somewhat limited  when the secondary breakdown 
consists of a canter/canter-bull line, as is the case for several Quebec mills that process small and 
medium-sized logs.  Indeed, there are limits to the offsetting that can be applied to a cant when it is 
processed by a canter.  If the piece is positioned too much to one side, the canter head that eats into more 
of the wood than the other will tend to pull the piece towards it, which will destabilize the cant and create 
lumber size variation.  Similarly, even when the piece is perfectly centered, the heads must be opened 
enough to allow the knives to touch enough wood. Therefore, the heads must be opened to fit the small 
end of the log, which is generally the first end loaded into the machine. 
 
 In the case of a line composed of a canter/positioning table/canter/bull edger, logs that have significant 
taper are at an even greater disadvantage, since the fibre in the taper is automatically converted into wood 
chips.   This explains why the bottle sawing method was developed and used by some in the industry.   
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However, a litterature review did not reveal any previous studies dealing with this subject.  This method 
consisted of opening the canter heads at the small end of the log to a specific width that corresponded to 
the same opening size used for conventional, half taper sawing.  However, at approximately one third of 
the log length, the heads opened further.  Sawing continued, with a larger opening, which allowed the 
method to recover more lumber in the tapered section of the log. 
 
 The method recommended in this study, a variation known as half-bottle sawing, maximizes lumber 
recovery in the tapered section of logs by limiting the taper to one side only.  One of the canter heads 
remains in the same position during the entire log breakdown, while the second head opens up at 
approximately one third of the length of the log, to a size corresponding to a 1 or 2 inch piece (nominal 
dimensions).  Figure 1 is a schematic illustration of this sawing method.  
 

 
 
Figure 1 Half-bottle sawing method 
 
 The main objective of this project is to assess the potential gains that could be achieved with this method 
and to quantify these gains in terms of log characteristics (log length, taper class). 
 
 

3 Methodology 
3.1 Use of a simulation program 
 
 Our study relied on simulation software developed by Forintek known as OPTITEK,  which precisely 
and very realistically simulates stem bucking and log breakdown based on a three-dimensional 
description of the log. It can simulate virtually any sawing process currently used in industry. Further 
more, it is adaptable and can simulate all the variations in breakdown systems, including mechanical 
limits or positioning errors.  It can be used to simulate breakdown production given product dimensions, 
wane criteria, and product value.  
 
Simulation using OPTITEK requires three sources of raw data:  a representation of the raw material, a 
definition of the processing steps, and the product characteristics. Together, these three data elements are 
used to model a sawmill. 
 
3.2 Simulation data sources 
 
3.2.1 Raw material data 
 
To determine the log samples needed for this study, we turned to the tree lengths measurement data bank, 
which Forintek staff has compiled over the years based on sawmill performance studies and resource 
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analyses. This data bank now contains information on over 4000 tree stems from Eastern Canada, and 
covers the main species processed, namely, balsam fir, black spruce, white spruce and jack pine. 
 
All stems in the data bank were measured in three dimensions, either manually or by scanner, which 
ensures a very faithful representation of the tree shape. The 3D measurement method consisted essentially 
of measuring the stem diameter at regular intervals, in the vertical and horizontal axes. Measurements of 
the position in space of each section were also taken. Thus we obtain the precise geometry of the stem 
shape, including sweep, crook, ovalness, and taper. 
 
We only used part of the log data bank to limit the number of samples and thus to conduct subsequent 
simulations within a reasonable time period. However, we made sure that stems were chosen at random, 
but that each species was well represented. 
 
3.2.2 Log samples with specific tapers 
 
The next step was to compile samples of logs by simulating stem bucking, using the Optitek software, 
into two lengths: 16 and 12 foot logs.  A true length of 200 inches was applied to the 16 foot bucking and 
a true length of 150 inches was applied to the 12 foot bucking.  Each group of logs was then separated 
into three distinct groups according to taper criteria. For example, Group A contains logs having an 
average taper of 1 cm/m. To obtain this, we applied a minimum taper of 0.85 cm/m and a maximum taper 
of 1.15 cm/m. We also wanted to recreate a log group with a taper that came close to the average found in 
most Eastern Canadian sawmills. Group B contains logs having slightly more taper, around 2 cm/m. The 
minimum and maximum taper criteria applied to this group were 1.8 cm/m and 2.2 cm/m, respectively.  
Group C, which contains the logs with the most taper, was compiled by simply applying a minimum taper 
criteria of 2.3 cm/m. This minimum could not be increased because this would have given too few sample 
logs.  
 
Tables 1 and 2 list the average characteristics of 16 and 12 foot logs included in each group. Notice that in 
both cases, the groups included approximately 200 logs for Groups A and B, but only 43 16 foot logs, and 
95 12 foot logs for group C. In compiling these samples, we tried to ensure that the groups had relatively 
similar shape characteristics for future comparison purposes.  Thus, the average sweep of all these groups 
is very close to 1.00 cm/m and excessively curved logs (with sweep greater than 3 cm/m) were 
systematically excluded. Consequently, the influence of sweep was minimized. Similarly, to minimize the 
influence of log diameter when comparing groups, we set a target of an average diameter of 17 cm, and 
the average diameters varied between 14.8 and 18.8 cm. In all cases, the maximum diameter was 22.9 cm. 
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Table 1 Characteristics of 16 foot log samples 
 
 Group A Group B Group C 
Sample size 237 196 43 
Average small-end diameter (cm) 16.0 17.5 18.4 
Average large-end diameter (cm) 21.4 28.0 32.4 
Average sweep (cm/m) 1.00 1.01 1.00 
Average taper (cm/m) 1.05 2.07 2.75 
Average volume per log (dm³) 144 191 213 
 
Table 2 Characteristics of 12 foot log samples 
 
 Group A Group B Group C 
Sample size  209 171 95 
Average small-end diameter (cm) 14.8 16.9 18.8 
Average large-end diameter (cm) 18.7 24.9 29.7 
Average sweep (cm/m) 1.02 1.03 1.00 
Average taper (cm/m) 1.03 2.10 2.86 
Average volume per log (dm³) 88 125 155 
 
Average taper for 16 foot logs is 1.05 cm/m for Group A, 2.07 cm/m for Group B and 2.75 cm/m for 
Group C. Average taper for 12 foot logs is 1.03 cm/m for Group A, 2.10 cm/m for Group B and 2.86 
cm/m for Group C. As for sweep, log selection was based on minimum and maximum taper criteria so 
that taper within a given group was relatively consistent, as can be noted in table 3. 
 
It should come as no suprise that the average volume per log vary so much from one group to another. 
Although the small end diameters were relatively similar, the large end diameters were much greater for 
logs with greater taper, and consequently, the volumes of these logs were higher. For the purposes of 
analysis, results will be compiled per volume unit (fbm/m³, $/m³), which will then allow for comparisons 
between groups. 
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Table 3 Taper statistics for sample logs 
 
 16 foot logs 12 foot logs 
 Group A Group B Group C Group A Group B Group C 
Average taper (cm/m) 1.05 2.07 2.75 1.03 2.10 2.86 
Least taper (cm/m) 0.89 1.88 2.40 0.89 1.88 2.40 
Greatest taper (cm/m) 1.20 2.39 3.88 1.20 2.37 5.02 
Standard deviation 0.08 0.14 0.32 0.09 0.15 0.45 
 
3.2.3 Log sample with typical taper 
 
Moreover, another sample of logs was compiled independently from the others using existing data on logs 
scanned in the Saguenay-Lac St-Jean region.  We used this sample to compare to the groups previously 
described, which were compiled with specific characteristics in mind, including taper. This sample 
represents a more typical distribution of logs with varying taper, sweep and diameters such as you would 
find on a typical sawmill line processing random length lumber. This sample included 227 logs, most of 
which were between 14 and 16 feet long. Table 4 describes the main characteristics of this sample. 
 
Table 4 Log sample characteristics with typical taper 
 
Sample size 227 
Average diameter, small end (cm) 14.7 
Average diameter, large end (cm) 20.8 
Average sweep (cm/m) 0.71 
Average taper (cm/m) 1.25 
Least taper (cm/m) 0.46 
Greatest taper (cm/m) 3.04 
Standard deviation 0.45 
Average volume per log (dm³) 119 
 
3.2.4 Processing methods 
 
For the purposes of the study, we used the Optitek software to build a virtual sawmill. A typical sawmill 
line was configured to process logs with diameters varying between 3 and 9 inches at the small end. 
Industry standard parameters were used to determine breakdown equipment, dimension targets, kerf size 
and sawing patterns. Note that we did not simulate optimized log rotation, or alignment or translation 
optimization, at primary breakdown. Primary breakdown was simulated using a canter in combination 
with a twin band-saw. The following openings (or sawing patterns) were defined: 
 

1. 0-3-0 
2. 0-4-0 
3. 0-6-0 
4. 2-4-2 
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The middle number represents the cant thickness, while the other two numbers indicate whether or not 
there were slabs to process. For example, 0-6-0 indicates that there were no slabs and that the central 
cant’s nominal thickness was 6 inches. For secondary breakdown, the Optitek software was configured to 
represent three different methods at the bull edger.  
 

1. Breakdown with a positioning table in front of a secondary breakdown canter. 
2. Half-bottle cutting method 
3. Breakdown with the positioning table in front of a bull edger 

 
These three types of breakdown methods are used in curve sawing. Saw tooth thickness in all cases was 
0.130 inch. The largest cants yielded up to a maximum of four pieces of 2 inch nominal thickness. The 
specifics of each type of breakdown are listed below. 

 
3.2.4.1 Breakdown with the positioning table in front of the secondary breakdown canter 
 
The secondary breakdown configuration in this case consisted of a positioning table, a canter and a bull 
edger, in that order. Because positioning occurs before the canter, the translation scanning parameter was 
limited to within 0.250 inch from centre in order to minimize the difference between the two leftover 
slabs, which the canter heads convert into chips. The following parameters were used to represent the 
optimized positioning: 

 
• Initial position: centered (half taper) 
• Alignment scan by intervals of 0.5 degree, from -1.0 to +1.0 degree 
• Translation scan by intervals of 0.250 inch, from -0.250 to +0.250 inch 

 
Obviously the slab material cannot be recovered since the canter heads immediately process it into chips. 

 
3.2.4.2 Half-bottle sawing method 
 
In this case, the secondary breakdown configuration also consisted of a positioning table, a  canter and a 
bull edger. The optimization parameters were the same as those for the breakdown with the positioning 
table in front of the canter, namely:  

 
• Initial position : centered (half taper) 
• Alignment scan by intervals of 0.5 degree, from -1.0 to +1.0 degree 
• Translation scan by intervals of 0.250 inch, from -0.250 to +0.250 inch  

 
The difference is that in the half-bottle method, we allowed one of the canter heads, in our case the right 
one, to open up after the log had advanced some 4 feet into the heads (Figure 1). This allowed us to 
recover, in some cases, an extra 1 or 2 inch piece of lumber. 

 
3.2.4.3 Breakdown with the positioning table in front of the bull edger 
 
In this case, no canter was used. Cant positioning occurs immediately in front of the bull edger. The 
following parameters were used to model position optimization: 

 
• Initial position: centered (half taper) 
• Alignment scan by intervals of 0.5 degrees, from -1.0 to +1.0 degrees 
• Translation scan by intervals of 0.250 inch, from -0.750 to +0.750 inch 
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• Recovery of the right slab to be sent to the edger/resaw if it shows potential 
• The left slab is automatically sent to the chipper.  

 
3.2.5 Target production specifications  
 
The products must be defined in the simulator by indicating, for each one, its true rough dimensions, its 
nominal dimensions, the wane criteria that determine its grade, and the monetary value of each defined 
product. Table 5 describes all dimensions used for this study, which were the same for all three 
breakdown methods.  
 
Table 5 Target dimensions used 
 

Nominal Dimensions (in) Target Dimensions  (in) 
1 0.937 
2 1.710 
3 2.750 
4 3.750 
6 5.875 

 
Table 6 lists the lumber prices used to evaluate potential mill revenues. It is based on an average lumber 
prices sold in 2004 in the Great Lakes markets.1 Prices are in Canadian dollars, FOB mill, for dry dressed 
lumber. 
 
Table 6 Lumber price list 
 
Product 5’ 6’ 7’ 8’ 9’ 10’ 12’ 14’ 16’ 

1x3 300 300 349 349 -- 405 405 405 405 
1x4 300 300 317 317 -- 355 355 355 355 

No.2 and Better 
2x3 279 279 294 331 -- 315 381 427 456 
2x4 310 310 361 419 475 459 459 459 459 
2x6 310 310 310 440 466 442 442 442 442 

No.3 
2x3 -- -- -- 310 -- 310 310 310 310 
2x4 -- -- -- 372 -- 372 372 372 372 
2x6 -- -- -- 310 -- 310 310 310 310 

 
 

4 Results and analysis 
Simulation results were first separated by log length (16 or 12 foot), then by taper class (Classes A, B, 
and C, with C being the class with greatest taper). In each category, we compared the results from the 
breakdown with a positioning table before the canter, the half-bottle sawing method and breakdown with 
                                                      
1 Source : Indec 2004. CIFQ 
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a positioning table in front of a bull edger. For clarity, the method names will be abbreviated. The method 
using the positioning table in front of the secondary breakdown canter will be known as the “optimized 
canter method”, while method with the positioning table before the bull edger will be known as the 
"optimized bull edger method". 
 
4.1 16 foot logs 
 
Tables 7, 8 and 9 list the results of simulated breakdown of 16 foot logs for taper classes A, B, and C, 
respectively. Each table allows for comparison of the results for each of the three breakdown methods 
studied.  
 
Table 7 Comparison of simulation results for 16 foot logs, Class A taper 
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (Fbm/m³) 220 239 248
Percent of log recovered as lumber (%) 43.3 46.8 48.3
Percent of log converted to chips (%) 52.3 49.4 45.5
Percent of  log as sawdust (%) 4.4 3.8 6.2
Percent of 1 inch boards (%) 8.2% 1.8% 0.8%
Percent of shorts (< 10 ft) 1.3% 6.9% 5.9%
Average lumber price $/Mfbm 442 443 441
Lumber value ($/m³) 97.39 106.07 109.31
Value gain versus optimized canter -- 8.9% 12.2%
 
 Table 7 indicates that the half-bottle sawing method produces greater gains than the optimized canter 
method. It generates lumber volume recovery of 239 fbm/m³ versus 220 fbm/m³, which is an increase of 
8.6%, and an even greater lumber value recovery of 8.9% ($106.07 versus $97.39/m³). As expected, the 
half-bottle sawing method produces slightly more shorts (pieces under 10 feet long) than the other 
method, namely 6.9% versus 1.3 % for the optimized canter and 5.9% for the optimized bull edger 
methods. The optimized bull edger is superior to the two other methods in lumber recovery (3.8% better 
than the half-bottle sawing method) and in lumber value (3.1% better than the half-bottle sawing method). 
 
Table 8 Comparison of simulation results for 16 foot logs, Class B taper 
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (fbm/m³) 210 228 232
Percent of log recovered as lumber (%) 41.4 44.8 45.4
Percent of log converted to chips (%) 53.9 50.7 48.2
Percent of log in sawdust (%) 4.7 4.5 6.4
Percent of 1 inch boards (%) 4.8% 2.1% 0.6%
Percent of shorts (< 10 ft) 1.6% 5.5% 3.9%
Average lumber price $/Mfbm 442 441 441
Lumber value ($/m³) 92.77 100.59 102.31
Value gain versus optimized canter -- 8.4% 10.3%
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Note that according to tables 8 and 9, an increase in average log taper results in a noticeable decrease in 
lumber recovery. For example, for half-bottle sawing, lumber recovery decreased from 239 fbm/m³ for 
Class A to 228 fbm/m³ for classes B and C. Note that there is little difference in breakdown simulation 
results between classes B and C, from which we can deduce that the negative impact of increased taper is 
not linear.  Furthermore, the gains made in using the half-bottle sawing method for Class B taper are 
comparable to the gains made for Class A: lumber recovery improved by 8.6 % and the value improved 
by 8.4%.  
 
The breakdown method that incorporates a positioning table before the bull edger is still superior to the 
two other methods, both with Class B and Class C taper logs. However, the differences between it and the 
half-bottle method are slightly less for these groups: a 1.8% increase in lumber volume and 1.7% in 
lumber value for Class B, 2.2% in lumber volume and 2.6% in lumber value for Class C. 
 
Table 9 Comparison of simulation results for 16 foot logs, Class C taper 
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (fbm/m³) 214 228 233
Percent of log recovered as lumber (%) 42.2 44.8 45.5
Percent of log converted to chips (%) 52.8 50.6 48
Percent of log as sawdust (%) 5 4.6 6.5
Percent of 1 inch boards (%) 5.4% 2.1% 0.4%
Percent of shorts (< 10 ft) 0.4% 3.8% 1.5%
Average lumber price $/Mfbm 436 436 439
Lumber value ($/m³) 93.45 99.48 102.07
Value gain versus optimized canter -- 6.5% 9.2%
 
4.2 12 foot logs 
 
Tables 10, 11, and 12 list results for Optitek breakdown simulations for 12 foot logs with A, B, and C 
Class taper. Each table compares the results between the three breakdown methods studied. 
 
Results from these three tables show that the gains made in using the half-bottle sawing method versus 
the optimized canter are slightly less for 12 foot logs than those for 16 foot logs. Nevertheless, these gains 
are of interest, since they are around 6% in volume and 5% in value for the A and B taper classes. The 
increases in volume and value for Class C taper logs are slightly less, at 4.7 and 4.0%, respectively. It is 
noteworthy that preliminary simulations had indicated that the half-bottle sawing method for 8 foot logs 
produced almost no gains.  
 
In general, performance is much less affected by an increase in taper in 12 foot logs than it was for 
16 foot logs. Consequently, when we compare optimized canter lumber recovery for 12 foot logs, Class A 
and B taper, recovery is only decreased by 0.9%, from 233 to 231 fbm/m³, while for 16 foot logs, the 
decrease was in the order of 4.5%, from 220 to 210 fbm/m³. The optimised edger method is still the one 
that produces the highest volume and value recovery, with performance of 2 to 4% better than the half-
bottle method, depending on the taper class. 
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Table 10 Comparison of simulation results for 12 foot logs, Class A taper 
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (fbm/m³) 233 248 258
Percent of log recovered as lumber 
(%) 45.6 48.4 49.9
Percent of log converted to chips (%) 50.1 47.4 43.6
Percent of log in sawdust (%) 4.3 4.2 6.5
Percent of 1 inch boards  (%) 7.3% 5.5% 1.7%
Percent of shorts (< 10 ft) 3.7% 13.1% 9.9%
Average lumber price $/Mfbm 438 432 430
Lumber value ($/m³) 102.11 107.3 110.77
Value gain versus optimized canter -- 5.1% 8.5%
 
Table 11 Comparison of simulation results for 12 foot logs, Class B taper 
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (fbm/m³) 231 246 253
Percent of log recovered as lumber 
(%) 45.6 48.5 49.5
Percent of log converted into chips 
(%) 49.4 46.7 43.7
Percent of log in sawdust (%) 5 4.8 6.8
Percentage of 1 inch boards (%) 5.7% 4.1% 1.0%
Percentage of shorts (< 10 ft) 1.3% 10.2% 6.4%
Average lumber price $/Mfbm 438 432 434
Lumber value ($/m³) 101.22 106.39 109.65
Value gain versus optimized canter -- 5.1% 8.3%
 
Table 12 Comparison of simulation results for 12 foot logs, Class C taper 
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (fbm/m³) 236 247 251
Percent of log recovered as lumber (%) 46.4 48.6 49.1
Percent of log converted to chips (%) 48 45.8 43.7
Percent of log in sawdust (%) 5.6 5.6 7.2
Percent of 1 inch boards 4.0% 3.5% 0.6%
Percent of shorts (< 10 ft) 0.8% 8.1% 4.0%
Average lumber price $/Mfbm 437 433 434
Lumber value ($/m³) 102.89 107.03 109.06
Value gain versus optimized canter -- 4.0% 6.0%
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4.3 Log Sample with typical taper 
 
Table 13 shows results for simulations using a 227 log sample to simulate the logs processed in a random 
sawmill.  
 
These results mirror the tendencies observed in the preceding simulations. The half-bottle method is 
superior to the optimized canter method, by 6.9 and 6.3% for volume and value recovery respectively. 
Again, the best method is the optimized bull edger method, which generated nearly 12% more in lumber 
value than the optimized canter method. 
 
Table 13 Comparison of simulation results for a sample of logs with typical taper    
 

 Optimized canter Half-bottle Optimized bull 
edger 

Lumber recovery (fbm/m³) 216 231 244
Percent of log recovered as lumber (%) 42,1 44,9 47,2
Percent of log converted to chips (%) 53,1 50,4 45,8
Percent of log in sawdust (%) 4,8 4,7 7
Percent of 1inch boards (%) 5,7% 5,7% 5,7%
Percent of shorts (< 10 ft) 1,3% 1,3% 1,3%
Average lumber price $/Mfbm 442 439 437
Lumber value ($/m³) 95,46 101,47 106,63
Value gain versus optimized canter -- 6,3% 11,7%
 
 

5 Conclusions 
The half-bottle sawing method was assessed and compared to two other secondary breakdown methods 
currently in use in sawmills. Samples of virtual logs were compiled according to two lengths, 16 and 12 
foot, and each length category was then separated into three taper classes (light, medium and heavy) in 
order to evaluate the impact of this characteristic. In addition, a sample of logs having a normal 
distribution of taper characteristics was used to simulate breakdown on a typical sawmill line. 
 
The simulation results show that the half-bottle method is more profitable for mills currently processing 
logs that are 12 feet long and more, on lines that have a positioning table before the canter, regardless of 
the amount of taper. In fact, breakdown on lines using positioning tables before the canter is significantly 
limited by cant positioning and canter head opening restrictions, which penalizes this method in 
comparison to the two others. The half bottle method allows for recovery of more lumber in the tapered 
section of the log by permitting one of the canter heads to open, as long as the log is sufficiently well 
secured in the breakdown system. 
 
Table 14 summarizes the gains to be made. It compares the differences in yield for the half-bottle method 
versus the optimized canter method. Value gains ranging from 6.5 to 8.9 % were noted for 16foot logs, 
while 12 foot logs showed gains ranging from 4.0 to 5.1 %. Therefore, we note that gains are greater for 
longer logs, which is understandable since a 4 foot cutting distance was imposed on all logs before the 
canter head was opened up.  
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Table 14 Comparison of gains made by half-bottle sawing method versus   
 optimized canter breakdown 
 

Difference in yield 
Half-bottle versus optimized canter  Log length 

(feet) Taper Class 
Lumber volume Lumber value 

A 8.6% 8.9% 
B 8.6% 8.4% 16 
C 6.5% 6.5% 
A 6.4% 5.1% 
B 6.5% 5.1% 12 

 C 4.7% 4.0% 
Sample 

of typical taper 
Variable 6.9% 6.3% 

 
We also note that, contrary to what could be expected, an increase in log taper does not correspond to an 
increase in gains.  Class A and B logs showed relatively similar increases in gain, while Class C gains 
were lower. There are two explanations for this: at first, although log volume increases as taper increases 
(see tables of log characteristics), in general, there is less to be gained by optimizing higher volume logs, 
since increases in lumber yield due to optimization is proportionally less significant in logs with greater 
volume, which produce more lumber. Secondly, logs with heavy taper are generally from the butt of trees.  
These butt logs taper sharply in the first few feet of the log rather than more gradually, as is the case for 
the rest of the stem. Therefore, the extra volume in this heavily tapered portion is difficult to recover, 
regardless of the breakdown method. 
 
In conclusion, this study has shown that the half-bottle sawing method is a profitable alternative to 
breakdown methods that call for a positioning table before the canter. However, the best breakdown 
method configuration, in terms of recovery, remains the optimization table followed by a bull edger, 
because it presents fewer positioning constraints. 
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