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Saw Filer Level 1, Certificate of Qualification, and 
Benchperson Endorsement 

FORMULAS 

General Formulas 
Pulley speeds 𝑆𝑆 ×  𝐷𝐷 =  𝑠𝑠 ×  𝑑𝑑 
Surface feet per minute 

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 =  
𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖ℎ𝑑𝑑𝑠𝑠 ×  3.14 ×  𝑑𝑑𝑠𝑠𝑠𝑠

12
 

Revolutions per minute 
𝑑𝑑𝑠𝑠𝑠𝑠 =  

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ×  12
3.14 ×  𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖ℎ𝑑𝑑𝑠𝑠

 

Circumference Diameter in inches  X  3.14 

 

Band Saw Formulas 

Band Saw Maximum Tooth Bite 

10 inches wide 
Where:  TB = Tooth Bite 
               PT = Plate Thickness 
             SW = Saw Width 

TB = PT 
 

More than 10 inches wide TB  = PT + (SW -10) (.04 x PT) 
 

Less than 10 inches wide TB  = PT - (IO-SW) (.04 x PT) 
 

Alternate Method for calculating Maximum Tooth Bite: 

• Start with 1.00 

• Add 0.04 for every 1 inch of saw width over 10 inch 

• or 

• Subtract 0.04 for every 1 inch of saw width under 10 inch  

• Multiply answer by the plate thickness 
More than 10 inches wide TB =(Add 0.04 to 1.00 for every 1 inch of saw width) X Plate thickness 

Less than 10 inches wide TB = (Subtract 0.04 from 1.00 for every 1 inch of saw width) X Plate thickness 

Band Saw Tooth Bite (actual) 
𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑 =  

𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖ℎ ×  𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑖𝑖 𝑠𝑠𝑑𝑑/ 𝑠𝑠𝑑𝑑𝑖𝑖
𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
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Key number for calculating 
band saw feet speed 𝐾𝐾𝑑𝑑𝐾𝐾 𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 =  

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ÷ 𝑠𝑠𝑑𝑑𝑠𝑠𝑠𝑠𝑑𝑑𝑖𝑖𝑠𝑠𝑑𝑑ℎ 𝑑𝑑𝑖𝑖 𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑
12

 

Band saw feed speed (key 
number method) 

𝐹𝐹𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 = 𝐾𝐾𝑑𝑑𝐾𝐾 𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 ×  𝐷𝐷𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖𝑑𝑑 𝑏𝑏𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖 𝑠𝑠𝑖𝑖𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑚𝑚𝑠𝑠  

Minimum tooth bite 
𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑 =  

𝑚𝑚𝑑𝑑𝑑𝑑𝑠𝑠 − 𝑠𝑠𝑑𝑑𝑠𝑠 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑ℎ𝑑𝑑𝑖𝑖𝑚𝑚𝑖𝑖𝑑𝑑𝑠𝑠𝑠𝑠
2

 

Band saw teeth per minute 
𝑇𝑇𝑑𝑑𝑑𝑑𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑 𝑠𝑠𝑑𝑑𝑖𝑖𝑛𝑛𝑑𝑑𝑑𝑑 =  

𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 ×  12
𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖ℎ

 

Gullet size (area) 
𝐺𝐺𝑛𝑛𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 =  

𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖ℎ ×  𝑠𝑠𝑛𝑛𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑ℎ
1.75

 

Gullet feed index (GFI) 
𝐺𝐺𝐹𝐹𝐺𝐺 =  

𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑 ×  𝐶𝐶𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑ℎ
𝑠𝑠𝑛𝑛𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

 

Band saw plate thickness 𝐵𝐵𝑑𝑑𝑖𝑖𝑑𝑑 𝑠𝑠𝑑𝑑𝑠𝑠 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑ℎ𝑑𝑑𝑖𝑖𝑚𝑚𝑖𝑖𝑑𝑑𝑠𝑠𝑠𝑠 =  .001 ×  𝑊𝑊ℎ𝑑𝑑𝑑𝑑𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖ℎ𝑑𝑑𝑠𝑠 

Band saw kerf 𝐵𝐵𝑑𝑑𝑖𝑖𝑑𝑑 𝑠𝑠𝑑𝑑𝑠𝑠 𝑚𝑚𝑑𝑑𝑑𝑑𝑠𝑠  =  𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑ℎ𝑑𝑑𝑖𝑖𝑚𝑚𝑖𝑖𝑑𝑑𝑠𝑠𝑠𝑠 + (𝑠𝑠𝑑𝑑𝑠𝑠 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑ℎ ×
  𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑖𝑖𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖𝑑𝑑)       standard clearances=                                            
0.006” dry wood,  0.007” frozen wood, and 0.008”green wood 

Band saw feed speed Band saw feed speed  =  Teeth per minute X Tooth bite 
                                                            12 

Strain 

Strain (headsaw) 𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖 = 𝑊𝑊𝑑𝑑𝑑𝑑𝑑𝑑ℎ 𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖ℎ𝑑𝑑𝑠𝑠 × 𝑇𝑇ℎ𝑑𝑑𝑖𝑖𝑚𝑚𝑖𝑖𝑑𝑑𝑠𝑠𝑠𝑠 𝑑𝑑𝑖𝑖 𝑑𝑑ℎ𝑇𝑇𝑛𝑛𝑠𝑠𝑑𝑑𝑖𝑖𝑑𝑑𝑠𝑠 ×10  

Strain (resaw) 𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖 = 𝑊𝑊𝑑𝑑𝑑𝑑𝑑𝑑ℎ 𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖ℎ𝑑𝑑𝑠𝑠 × 𝑇𝑇ℎ𝑑𝑑𝑖𝑖𝑚𝑚𝑖𝑖𝑑𝑑𝑠𝑠𝑠𝑠 𝑑𝑑𝑖𝑖 𝑑𝑑ℎ𝑇𝑇𝑛𝑛𝑠𝑠𝑑𝑑𝑖𝑖𝑑𝑑𝑠𝑠 × 8 

Weight required for given strain 
𝑊𝑊𝑑𝑑𝑑𝑑𝑠𝑠ℎ𝑑𝑑 =  

𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖
𝐿𝐿𝑇𝑇𝑖𝑖𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠 ÷ 𝑆𝑆ℎ𝑇𝑇𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠

 

Weight required for given strain 
including top wheel 𝑊𝑊𝑑𝑑𝑑𝑑𝑠𝑠ℎ𝑑𝑑 =  

𝑆𝑆𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖 + 𝑊𝑊𝑑𝑑𝑑𝑑𝑠𝑠ℎ𝑑𝑑 𝑇𝑇𝑠𝑠 𝑑𝑑𝑇𝑇𝑠𝑠 𝑠𝑠ℎ𝑑𝑑𝑑𝑑𝑠𝑠 𝑑𝑑𝑠𝑠𝑠𝑠𝑑𝑑𝑠𝑠𝑏𝑏𝑠𝑠𝐾𝐾
𝐿𝐿𝑇𝑇𝑖𝑖𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠 ÷ 𝑆𝑆ℎ𝑇𝑇𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠

 

Strain to weight ratio 
𝑅𝑅𝑑𝑑𝑑𝑑𝑑𝑑𝑇𝑇 =  

𝐿𝐿𝑇𝑇𝑖𝑖𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠
𝑆𝑆ℎ𝑇𝑇𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠

 

Compound strain (
 𝑠𝑠𝑑𝑑𝑖𝑖𝑠𝑠𝑑𝑑ℎ 𝑇𝑇𝑠𝑠 1𝑠𝑠𝑑𝑑 𝑠𝑠𝑇𝑇𝑖𝑖𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠
𝐿𝐿𝑑𝑑𝑖𝑖𝑠𝑠𝑑𝑑ℎ 𝑇𝑇𝑠𝑠 1𝑠𝑠𝑑𝑑 𝑠𝑠ℎ𝑇𝑇𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠

) 𝑿𝑿 (
𝑂𝑂𝑂𝑂𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑠𝑠 𝑠𝑠𝑑𝑑𝑖𝑖𝑠𝑠𝑑𝑑ℎ 𝑇𝑇𝑠𝑠 2𝑖𝑖𝑑𝑑  𝑑𝑑𝑑𝑑𝑠𝑠
𝐿𝐿𝑑𝑑𝑖𝑖𝑠𝑠𝑑𝑑ℎ 𝑇𝑇𝑠𝑠 2𝑖𝑖𝑑𝑑 𝑠𝑠ℎ𝑇𝑇𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠

) 
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Circular Saw Formulas 

Tooth bite 
𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑 =  

𝐹𝐹𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑖𝑖 𝑑𝑑𝑖𝑖𝑖𝑖ℎ𝑑𝑑𝑠𝑠
𝑑𝑑𝑠𝑠𝑠𝑠 ×  𝑁𝑁𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 𝑇𝑇𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ

 

Key number 𝐾𝐾𝑑𝑑𝐾𝐾 𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 =  
𝑑𝑑𝑠𝑠𝑠𝑠
12

 

Feed speed (key number 
method) 

𝐹𝐹𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 = 𝐾𝐾𝑑𝑑𝐾𝐾 𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 ×  𝐷𝐷𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖𝑑𝑑 𝑏𝑏𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖 𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑚𝑚𝑠𝑠  

Feed speed (tooth bite method) 
𝐹𝐹𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 =

𝑑𝑑𝑠𝑠𝑠𝑠 × 𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 𝑇𝑇𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ × 𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑
12

 

Number of teeth required 

𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 𝑇𝑇𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ 𝑑𝑑𝑑𝑑𝑟𝑟𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 =
𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 × 12

𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑 × 𝑑𝑑𝑠𝑠𝑠𝑠
 

Horsepower required per saw ℎ𝑇𝑇𝑑𝑑𝑠𝑠𝑑𝑑𝑠𝑠𝑇𝑇𝑠𝑠𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑟𝑟𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑑𝑑𝑑𝑑 𝑠𝑠𝑑𝑑𝑠𝑠

=  
𝐷𝐷𝑑𝑑𝑠𝑠𝑑𝑑ℎ 𝑇𝑇𝑠𝑠 𝑖𝑖𝑛𝑛𝑑𝑑 ×  𝐹𝐹𝑑𝑑𝑑𝑑𝑑𝑑 𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 ×  𝐾𝐾𝑑𝑑𝑑𝑑𝑠𝑠 ×  𝐸𝐸𝑖𝑖𝑑𝑑𝑑𝑑𝑠𝑠𝐾𝐾 𝑠𝑠𝑑𝑑𝑖𝑖𝑑𝑑𝑇𝑇𝑑𝑑

144
 

Saw kerf 𝑆𝑆𝑑𝑑𝑠𝑠 𝑚𝑚𝑑𝑑𝑑𝑑𝑠𝑠 =  𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑ℎ𝑑𝑑𝑖𝑖𝑚𝑚𝑖𝑖𝑑𝑑𝑠𝑠𝑠𝑠 +  𝑠𝑠𝑑𝑑𝑠𝑠𝑑𝑑 𝑖𝑖𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖𝑑𝑑 +  𝑑𝑑𝑑𝑑𝑠𝑠ℎ𝑑𝑑 𝑖𝑖𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑖𝑖𝑑𝑑 

Gullet feed index (GFI) 
𝐺𝐺𝐹𝐹𝐺𝐺 =  

𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑏𝑏𝑑𝑑𝑑𝑑𝑑𝑑 ×  𝐶𝐶𝑛𝑛𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖𝑠𝑠 𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑ℎ
𝑠𝑠𝑛𝑛𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

 

Tooth pitch 
𝑇𝑇𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖ℎ =  

𝑠𝑠𝑑𝑑𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 ×  3.14
𝑖𝑖𝑛𝑛𝑠𝑠𝑏𝑏𝑑𝑑𝑑𝑑 𝑇𝑇𝑠𝑠 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑ℎ

 

Gullet size (area) 
𝐺𝐺𝑛𝑛𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑 𝑠𝑠𝑑𝑑𝑠𝑠𝑑𝑑 =  

𝑑𝑑𝑇𝑇𝑇𝑇𝑑𝑑ℎ 𝑠𝑠𝑑𝑑𝑑𝑑𝑖𝑖ℎ ×  𝑠𝑠𝑛𝑛𝑠𝑠𝑠𝑠𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑠𝑠𝑑𝑑ℎ
1.75
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