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Foreword 

The Rules of the National Hardwood Lumber Association are concise 
and devoid of explanatory material aside from brief definitions. Sup-
plementary material is highly desirable for training purposes, and for 
clarifying some of the rules. In addition, there is an obvious need for 
reference material to explain the relationship that exists between the Rules 
and the many sawmill equipment options that are available, i.e. practical 
application of the Rules to maximize lumber value yield demands the 
availability of certain equipment. This book has been designed to fill these 
three requirements, insofar as the Standard grades are concerned. 

This manual is long, far too long for anyone to "learn all there is to 
know" in one reading. But it should be an invaluable aid in teaching edger 
and trim saw operators how to move closer to achieving the maximum value 
yield from each flitch. The scope of the operators is limited by the equip-
ment in the mill, e.g. the design or condition of the edger may not permit 
precise edging, or the mill may lack a return conveyor from the trim saw to 
the edger. Also, time may be a limiting factor. The operators may not have 
time to follow some of the recommendations provided. For introducing the 
Rules to beginners, a brief outline prepared by Mr. Walton Smith is most 
useful(11). 

No attempt has been made to provide metric equivalents because 
there will be a hard conversion of the Rules some time in the future, per-
haps by 1985. No metric measurements will be used in hardwood grading 
until that time. 
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Abstract 

Many technical terms used in the Rules of the National Hardwood 
Lumber Association and in hardwood lumber industry are defined and 
explained. The Rules themselves are explained and their application is 
described and illustrated in the grading of many typical boards. 

Guidelines are provided for edging and trimming hardwood lumber to 
maximize its value within the constraint of market acceptability. Separate 
explanations are provided for each grade, and for special board types such 
as boards from sweepy logs, miscut boards, tapered boards, etc. Another 
chapter is devoted to mill equipment, operator aids, and mill design, as they 
affect lumber value yield. 
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Resume 

De nombreux termes employes dans les reglements de Ia "National 
Hardwood Lumber Association" et dans l'industrie des bois francs (durs) 
sont decrits et expliques dans le present manuel. Les reglements eux-
memes sont examines et I' on decrit et illustre leur mise en pratique lors du 
classement de nombreuses planches typiques. 

On fournit egalement des directives pour le delignage et l'eboutage 
des sciages de bois francs afin de maximiser le rendement dans les limites 
acceptees par le marche. On donne des explications separees pour 
chacune des classes et pour des planches speciales telles que des 
planches tirees de billes courbes, des planches mal debitees, des planches 
defilees ou autres. Un autre chapitre traite des installations, de 
l'equipement facilitant le travail et de !'influence de Ia conception des 
scieries sur Ia valeur du rendement. 
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Hardwood sawmilling is a complex, highly tech-
nical business. Much more is involved than the 
simple use of machines to convert roundwood 
into square-edged boards. If the business is to be 
conducted profitably, practically everybody con-
nected with the process, from the logger in the 
woods to the shipper in the mill yard, must pay 
attention to the special requirements of a variety 
of species, each of which may require different 
techniques of sawing, drying, and marketing. 

Today's economic realities have placed an 
added burden on the capability of hardwood 
sawmills to make a profit. Costs for new equip-
ment, stumpage, labor, and energy have been 
spiralling higher and higher, almost in geometric 
progression, while the quality and quantity of logs 
available to the industry have continually 
deteriorated. The time is past when large, high-
quality logs at low stumpage prices formed the 
bulk of a sawmill's supply, and labor and other 
operating costs were cheap. As the gap between 
the cost of production and value of lumber 
narrows, industry can no longer afford to per-
petuate the wasteful and inefficient practices of 
the past. A company which does not operate 
according to sound business principles in today's 
highly competitive environment is doomed to 
failure, as evidenced by the continuing decline in 
the number of sawmills in operation over the past 
ten years. 

Success in hardwood sawmilling is a matter of 
thoroughly understanding and applying all of the 
basic principles, practices, and techniques invol-
ved in the efficient production and marketing of 
salable products at a profit. The operation entails 
attention to detail at every step and a total 
commitment to efficiency from management and 
operating personnel alike. Optimum mill design, 
proper equipment, and operator aids (such as 
mirrors), together with a skilled and dedicated 
work force, are prerequisites to a successful 
operation. Regular training courses are essential 
for upgrading the technical competence of key 
personnel. To compete successfully in the 
marketplace, a sawmill operation must include 
effective mill supervision, proper maintenance of 
equipment, and good working conditions for its 
employees. 

It is usually accepted that a poor log maker, or a 

I 

Introduction 

poor sawyer, edgerman, or trim merman, can often 
mean the difference between a profitable busi-
ness and one that operates at a loss. To maximize 
the net dollar return to the sawmill, each of these 
key people must be provided with all of the techni-
cal skills and basic operating knowledge necessary 
to perform his job in the most efficient manner 
possible. At the same time, each must know the 
problems and technical requirements of the 
other's job, because this is the only way that a 
positive "team approach" to lumber production 
can be developed. 

This publication has been prepared as a training 
manual specifically for instructing edgermen and 
trimmermen on the techniques of producing hard-
wood (factory) lumber graded according to the 
Rules of the National Hardwood Lumber Associa-
tion (NHLA). Since a thorough understanding of 
the grading rules, and especially recognition of 
the grade potential of boards, is essential to a pro-
per job of edging and trimming, the first three 
chapters are devoted to a discussion of the 
mechanics of grading. These chapters are in-
cluded for the benefit of production personnel, 
not lumber graders. Many details associated with 
the various species, as well as the exceptions to 
the standard rules, have been omitted. For an in-
depth appreciation of how to grade hardwood lum-
ber, the reader is directed to the Official Rules of 
the NHLA (1) and to the NHLA Inspection Training 
School Manual (2). These are the only definitive 
publications available on grading hardwood lum-
ber in North America. 

This publication is concerned with the basic 
rules for grading hardwood lumber. Exceptions to 
the standard rules for some species, such as the 
requirements relating to the amount of sapwood 
and heartwood, special sizes, or grades, are not 
discussed in detail but, where necessary for 
clarity, reference is made to relevant paragraphs 
in the NHLA Rule book. Those paragraphs, 
however, which relate directly to the mechanics of 
grading, and the Rules covering the limitations on 
specific defects, are discussed in considerable 
detail; the pertinent paragraphs in the Rule book 
are referenced. 

Illustrations are provided throughout the text to 
explain the various principles and rules; they 
include diagrams of boards graded according to a 



systematic method. It is important to follow this 
step-by-step approach to minimize the time 
required to master hardwood lumber grading and 
utilize its benefits. 

Two chapters describe the defect limitations in 
FAS, Selects, and No. 1 Common. Because these 
grades command the highest lumber prices, 
detailed knowledge of the application of the 
various provisions, limiting selected defects in 
the above grades, is most important. No edger-
man or trimmerman could ever begin to edge and 
trim hardwood lumber properly if he were not 
tam i I iar with these defect restrictions. 

Information is included describing types of 
boards which require special consideration during 
edging and trimming . A partial list of these types 
would include tapered boards, miscut boards, 
boards from crooked logs, low surface measure 
boards, and boards containing unusual defect 
types and concentrations. Included as well are 
guidelines for grade-ripping and crosscutting 
boards for optimizing dollar value recovery. 

In one of the concluding chapters entitled, 
"How to Edge and Trim Lumber", many of the 
grading problems described earlier are illustrated 
by using photographs of actual boards. Different 
edging and trimming methods are used and the 
results tabulated to show the dollar value dif-
ference between processing methods. Every step 
in production and grading is discussed. 

In another chapter, entitled "Other Factors 
Related to Edging and Trimming", several topics 
such as mill design, equipment selection, and 
operator's aids are discussed as they affect 
edging and trimming . Some aspects of the 
sawyers' duties are covered because his job has a 
direct bearing on the quality of work performed by 
edgermen and trimmermen, and a number of 
sawing guidelines are listed. Other important con-
siderations such as training programs, main-
tenance and quality and working con-
ditions are covered. Of these latter subjects, 
training programs should receive special at-
tention because a competent and skilled work 
force is essential for a profitable operation. 

The final chapter summarizes most of the 
important recommendations for edging and 
trimming hardwood lumber contained in earlier 
chapters. These recommendations are grouped 
and listed under a number of headings by board 
type, processing technique, and various grade 
requirements. Each is complete with page 
references to detailed treatment of the problem 
earlier in the manual. A summary of the defect 
limitations in the various grades is presented in 
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Table 3, and it is most important that these 
limitations be thoroughly understood. For the 
benefit of sawmill superv isors, a list of rule-of-
thumb guidelines is also presented for monitoring 
operator performance. 

In some mills, however, it may not be possible 
to implement all the recommendations cited in 
this manual due to lack of time (i.e. more through-
put than the operators can process efficently) or 
to equipment limitations. 

In these circumstances the recommendations 
must remain as goals. Nevertheless, it can be 
stated with certainty that higher lumber value 
recovery can be obtained with little loss in time if 
edging and trimm ing dec isions are based on a 
sound knowledge of the grades. With experience, 
operators will develop a subconscious ability to 
evaluate the various processing alternatives for a 
board, and to arrive at edging and trimming deci-
sions which will maximize board value. 
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The Basics of Hardwood Lumber Grading 

When lumber is sold according to the Rules of 
the NHLA (1), it is essential that the sawyer, edger-
man, and trimmerman have a good working knowl-
edge of the grading rules, especially the defect 
limitations. The edgerman and trimmerman must 
know how to properly edge and trim boards so 
that the grade intended by the sawyer is main-
tained or possibly improved. If they lack a sound 
knowledge of lumber grading, these key mill per-
sonnel can turn an otherwise profitable operation 
into a losing venture. 

A full understanding of the many fine points 
involved in grading all Canadian and American 
hardwood lumber species requires detailed study 
of the NHLA Rule book in conjunction with a 3-
month course of study at the Association's 
training center in Memphis, Tennessee. Although 
this intensive course is mandatory for certified 
NHLA graders, it is certainly not essential for all 
sawyers, edgermen, and trimmermen. However, 
many sawmill owners have suggested that there is 
a great need for a publication which would provide 
a simplified presentation of the Rules, and an 
explanation as to how these Rules should be 
utilized by the sawyer, edgerman, and trimmerman 
successively in order to maximize the total value 
of the lumber from each log. 

The principal objective of the next three chap-
ters is to present a simplified version of the hard-
wood lumber grading rules, readily understand-
able and applied by edgermen, trimmermen, and 
others. This manual will be useful to sawyers but, 
because of size limitations in a single publication, 
the presentation starts with the unedged board, 
not with the log. This publication is not intended 
to replace the official Rules of the NHLA or its 
detailed instruction manual on lumber grading (2). 
Also, it is not designed to serve as a training aid 
for prospective lumber inspectors who require an 
in-depth study of the Rules; however, it may pro-
vide them, as well as others, with a general intro-
duction into the mechanics of lumber grading. 

Differences Between Softwood and 
Hardwood Lumber Grading 

Irrespective of species, lumber grading has two 
main objectives. The first is to classify and place 
on the market lumber of uniform sizes and qual-

ities, regardless of the type of log or the mill from 
which it was produced. The second and equally 
important objective is to provide a measure of 
value, so that all boards of a particular grade will 
represent the same value and be suitable for the 
same end-use. The point to stress is that all 
grading rules are designed to reflect intended 
end-use. 

Most softwood lumber is primarily used for con-
struction purposes and it is graded on a defect 
basis in which the size, frequency, and nature of 
defects governs each grade. Since the end-use 
requires material that meets certain strength cri-
teria, the factors influencing strength, such as 
wood density, and the size and location of knots 
are extremely important. Further, softwood lum-
ber is dressed four sides and is usually used as is, 
of full length, width, and thickness. For construc-
tion purposes, it is customary for large volume 
purchasers to specify exact dimensions to mini-
mize on-site labor. Softwood construction lumber 
is usually edged to standard widths (3-1 /2", 5-1 /2", 
etc.) plus an allowance to cover sawing inaccu-
racy, shrinkage and dressing. 

On the other hand, hardwood lumber is usually 
remanufactured and it is graded on a cutting yield 
basis. This system of grading takes into account 
the size, percentage yield and number of clear-
face (defect-free) cuttings or pieces that can be 
obtained from a board when it is cut up into such 
items as furniture components, strip flooring and 
pallets. (Sound cuttings as defined on page 6, are 
used in grading for a few end-uses). Size and 
condition of defects such as knots, checks and 
wormholes do not govern the grade of hardwood 
factory lumber (except for knots in Selects and 
Better). These defects are usually eliminated (cut-
out) during the remanufacturing process. Also, 
hardwood lumber in sawn to random widths, is 
trimmed to the full foot plus overlength, and is 
usually sold rough (no dressing). 

Terms and Methods Used in 
Hardwood Lumber Grading 
Cuttings 

Before discussing what cuttings are and how 
they are produced, it is desirable to clear up a few 
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points to eliminate the confusion which often 
exists when the grading of hardwood lumber is 
first introduced. In grading, lumber inspectors do 
not physical ly cut up a board; they only mentally 
lay out the potential cuttings on the face of the 
board to determine its face grade. The actual 
crosscutting and ripping of the board into cut-
tings ready for machining, or for edge-gluing 
followed by machining, is carried out in the 
"rough mill" of a furniture or dimension stock 
plant. As soon as the material moves to the 
machine room, the individual pieces are known as 
furniture components. 

Now, by definition (NHLA Rules Page 12, Par. 
29), a cutting is "a portion of a board or plank 
(thick lumber) obtained by crosscutting or ripping 
or by both". The extraction of cuttings from a 
board in a furniture plant is accomplished by 
using crosscut and rip saws. A board is usually 
crosscut into short clear pieces of specified 
length, which are then ripped to fixed widths or to 
random widths with straight edges suitable for 
edge-gluing into panels; sometimes the pieces 
are crcsscut into specific lengths which contain 
defects, these defects are then removed in the 
ripping operation. The purpose of this 
crosscutting and ripping operation is to produce 
defect-free cuttings of the required sizes for 
manufacture into furniture components or other 
products. For some end-uses, e.g. pallet deck-
boards, certain "defects" may be retained in the 
cuttings. A small knot may be unacceptable in a 

furniture leg but acceptable in a pallet. The list of 
required cuttings - by size, quality and quantity 
- that is required for a particular furniture order 
(e.g. for 200 chairs of a particular design) - is 
known as the cutting bill. 

Figure 1 shows a sketch of a board that has 
been remanufactured to produce three cuttings. 
The solid circles represent knots and the dashed 
lines represent saw cuts. The shaded portions are 
parts of the board that are discarded in a furniture 
plant. In cutting up this board crosscuts 1 and 2 
produce Cutting A. After crosscut 3 is made, the 
remaining boardlet (portion of a board) goes to the 
ripsaw and is ripped at position 4 to produce 
Cutting B. The remaining boardlet is routed back 
to the crosscut saw and crosscuts 5 a11d 6 result 
in Cutting C. 

In Figure 2 the same board is cut up by a dif-
ferent procedure. The initial cut is a rip cut to 
produce two full-length pieces. Both are sent to 
the crosscut saw and crosscuts 2, 3, and 4 are 
made to produce Cutting A and Cutting B. The 
remaining full-length piece is crosscut at posi-
tions 5, 6 and 7 to produce Cuttings C and D. 
This procedure results in both a higher yield and a 
greater average cutting length than does the 
crosscut first procedure. However, almost all 
furniture plants use the f irst procedure. Ideally, 
the rough mill should be designed to allow the 
operator to direct each board either to the 
crosscut saw first or to the ripsaw depend ing on 

FIGURE 1 Alternate ways of crosscutting and ripping a board 
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the characteristics of that particular board. In any 
case, the grader does not have to consider the cut-
up sequence. 

In actually cutting up a board, a furniture plant 
must produce the cutting sizes called for by the 
cutting bill for that day, and the clear cuttings 
taken are usually of smaller average size than a 
grader would "obtain" for the same board. Be-
cause the Rules put a premium on both large 
cuttings and on as few cuttings as possible for a 
given yield percentage, a lumber inspector looks 
for the combination of largest and fewest cuttings 
that will "make" the best possible grade. 

Quality requirements of cuttings 
Hardwood lumber is used for many purposes, 

and therefore the quality requirements of cuttings 
vary according to grade and species. In addition, 
the quality required for one face of a cutting may 
be higher than that required for the reverse face, 
and therefore the grading rules provide a descrip-
tion of the quality required for each. 

In the standard Rules for grading hardwood 
lumber two principal types of cuttings are 
described - clear face cuttings and sound 
cuttings. 
1. Clear face cutting: Many hardwood fur-
niture components require cuttings clear and free 
from visible defects on at least one face. The 
Rules describe a clear face cutting as having "one 

clear face (ordinary season checks admitted) with 
reverse side sound as defined in Sound Cutting" 
(NHLA Rules, Page 12, Par. 30). In this context 
ordinary season checks are generally recognized 
as being minor checks which will dress out when 
the cutting is planed to the required thickness. 
The Reverse side of a clear face cutting is 
required only to be sound, which means that 
defects such as sound knots (any size), stain, 
small worm holes and bird pecks are admitted 
(see [2] Sound Cutting). Defects considered un-
sound, namely rot, pith, shake, wane, and lack of 
wood are not admitted in either the clear or sound 
face of the cutting. Some wood components must 
have two clear faces, and these require "clear two 
face" cuttings. Naturally they are harder to obtain, 
and therefore more expensive, than the standard 
"clear face" cuttings. 
2. Sound cutting: A large volume of hardwood 
lumber is used for purposes which do not call for 
clear face cuttings. Pallet deckboards and crating 
are the most important examples, although "non-
show" furniture parts are also important. For 
example, sound cuttings are used in the construc-
tion of for upholstered furniture and as in-
terior (hidden) structural members in case goods 
furniture (e.g. a bookcase or chest of drawers) to 
provide strength and rigidity. Also, as the cost of 
high quality lumber goes up, some furniture 
manufacturers are using cuttings with small 
sound defects for "show" parts, particularly if 
the furniture is going to be "distressed" or 

FIGURE 2 Alternate ways of crosscutting and ripping a board 
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"character marked" (intentionally marring the 
surface to provide an "antique appearance"). 
Lumber core stock (for subsequent veneering) 
often may contain some types of sound defects 
(stain, small worm holes and bird pecks, and pin 
knots). 

According to the NHLA Rules, Page 12, Par. 31, 
a sound cutting is one that is "free from rot, pith, 
shake and wane. It will admit sound knots, bird 
pecks, stain, streaks or their equivalent, season 
checks which do not materially impair the 
strength of a cutting, pin, shot and spot worm-
holes." In addition, other holes 1/4 inch or more in 
size are permitted in some circumstances on one 
side of the cutting only. 

At this point the reader is probably wondering 
from which face of the board are clear and sound 
cuttings taken. Hardwood lumber is usually 
graded from the poor face. However, the ex-
planation of how the poor or grading face of a 
board is determined will be left until later, as it is 
important first to discuss surface measure, 
cutting unit, and cutting unit method. An un-
derstanding of these three terms is essential to 
determ ine a board's grading face. 

Surface Measure 
Surface measure (SM) is a term that is con-

stantly used in grading hardwood lumber. Other 
synonymous terms are surface area or square 
footage. These terms all describe the area of a 
board's surface in square feet. The determination 
of surface measure is critical to proper grading. 
Surface measure may be calculated or it may be 
read from a "lumber rule". 

The formula used to determine surface mea-

sure is W 1; L, where W is the width of the board 

in inches and fractions of an inch, and L is the 
length of the board in feet (dropping any fraction 
of a foot). Figure 3 shows a board that is 6-1 I 4" x 
8' 9". By substituting these measurements in 
the formula (remembering to drop the fraction of 

6-1/4" X 8' a foot) we get 12 or 4-1 /6' SM. (SM is 

always a measure of square feet, but it is always 
referred to as "so many" feet, not square feet. In 
normal usage even the reference to "feet" is com-
monly omitted, e.g. the board has a SM of 5. in this 
manual the foot symbol is generally used). The 
fractional part of a SM is never retained, and the 
relevant rule is as follows: Fractions of 1/2 of a 
foot or less are dropped and fractions over 1/2 of a 
foot automatically raise the SM to the next higher 
foot. In the example shown, 4-1/6' SM is dropped 
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FIGURE 3 Determining surface measure 
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to 4' SM. If the surface measure worked out to 4-
1 /2', it would be dropped to 4' SM, and if it was 4-
3/4', it would be raised to 5' SM. 

When a lumber rule is extended across the face 
of a 1-inch board, it provides the SM (and the num-
ber of board feet) automatically without the need 
for any calculations (Figure 4). (However, in 
tallying lumber, boards having a SM of 2.5, 3.5, 4.5, 
etc. are alternately raised and lowered to the 
adjacent full board foot.) There are four rows of 
numbers along the length of the rule and four 
separate numbers across the rule close to the 
metal flange. These numbers (next to the flange) 
correspond to the length of tile board and show 
which row of numbers to read. The four even-
length numbers shown, 12, 10, 14, and 16 are 
replaced on the opposite side of the rule in the 
same location by 9, 11, 13, and 15, representing 
the odd lengths. The 12-foot scale is located along 
one edge and out of numerical sequence to 
facilitate grading; in addition to providing the 
surface measure for 12-foot boards, it is used 
constantly for such measurements as lumber 
width, lumber length, cutting width, and cutting 
length. 

Figure 4 shows how to determine SM using a 
lumber rule. For a 12-foot board the SM would be 7 
because the 12-foot scate coincides with the 
board's edge at approximately 7-3/8". Since 3/8 is 
less than 1/2, we drop the fraction. Further, the 
actual width of this board is 7-3/8" (taken to the 
nearest 1 /8").1f the length of the board were 1 0', 
the SM would be 6 as the ·10-foot scale coincides 
with the board's edge at approximately 6-1/4". If 
the board's length were 14', the SM would be 9' 
because the scale reading is 8-5/8. Since 8-5/8 is 
just over 1/2, we raise the SM to the next higher 
whole number. Similarly, since the 16-foot scale 
reads over9-1/2, the SM would be 10. 

To determine SM for 8-foot lumber, we take the 
unadjusted SM for a 16-foot board and divide by 2. 
Then we raise or lower this value according to the 
previously discussed rules. For 7-foot lengths we 
take 1/2 of the SM for a 14-foot board; for 6-foot 
lengths 1/2 of the SM for a 12-foot board; for 5-
foot lengths 1/2 of the SM for a 1 0-foot board and 
finally, for 4-foot lengths we can either take 1 I 4 of 
the SM for a 16-foot board or 1/3 of the SM for a 
12-foot board. (Some lumber rules have readings 
forB-foot lumber.) 

FIGURE 4 Using a lumber rule to determine surface measure 
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Cutting unit 
The terms cutting unit and cutting unit method 

together are fundamental to the cutting yield sys-
tem of grading hardwood lumber. This system is 
based on the size, percentage yield , and number 
of cuttings. 

By defin ition {NHLA Rules, Page 14, Par. 38, 
second line) a cutting unit is a small rectangular 
wood surface one inch wide by one foot in length, 
i.e. an area of 12 square inches {Figure 5). It could 
also be 1/2" x 24". A piece of wood 12" by one foot 
would occupy an area of 144 square inches or 12 
cutting units. Also, the same piece would 
over one square foot or 1-foot SM. Other, equiv-
alent-size pieces each containing 12 cutting units 
or 1-foot SM would be 3" x 4' , and 6" x 2' . 

Board feet 
The board foot is the common unit of 

measurement for lumber inventory and sales in 
North America; {however, it may soon be replaced 
by the cubic metre). Board feet should not be 
confused with surface measure, which refers to 
the area of a board in square feet. Surface 
measure is only used in the determination of 
lumber grade. The board foot takes into account 
lumber thickness. A board foot is 1-foot long by 1-
foot wide by 1-inch thick, or its equivalent. In 
dressed lumber, the board foot is based on the 
nominal thickness measurement before sur-
facing ; all lumber less than 1-inch thick is taken as 
1". The standard nom inal thicknesses for rough 
lumber are 3/8", 1/2", 5/8", 3/4" , 1", 1-1/4", 1-1/2", 
1-3/4", 2", 2-1/2", 3", 3-1/2", 4", 4-1/2", 5", 5-1/2", 6". 
It is common in the lumber trade to express 1-inch 
and thicker material as 4/4, {"four-quarter") 5/4, 
6/4,7/4,8/4, 10/4, 12/4 and so on, up to 24/4. 

A sawmill which is producing "1-inch" lumber 
will actually saw the boards about 1-1 /8" thick, to 
allow for sawing inaccuracy and shrinkage during 
drying. In this case the actual thickness is 1-1/8", 
the nominal thickness is 1", and the f inal thick-
ness after dressing in the furniture plant is 
probably about 13/ 16". 

In determining the number of board feet using a 
board rule {Figure 4), random width pieces mea-
suring less than a half a surface foot are dropped 
to the next lower foot and pieces over a half a foot 
are raised to the next higher board foot. But, 
pieces measuring on the half foot {3.5, 4.5, 5.5, 6.5 
etc.) are alternately tallied as of the next lower and 
higher board foot. {On the other hand, in deter-
mining surface measure, pieces that measure on 
the half foot are always lowered to the next lower 
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foot; i.e. 3.5 drops to 3.0, and 4.5 drops to 4.0) The 
board footage thus obtained would represent the 
actual number of board feet for a 1-inch board. If 
the piece was 1-1/4" thick or 5/4, the result would 
have to be multiplied by 5/4. However, an easier 
way of doing this would be to tally the board as 
4/4 then add 1 I 4 of the amount to this figure. For 
6/ 4 1umber, 1/2 of the 4/4 amount would be added 
and, for 8/4, the 4/4 footage would be doubled. 

Figure 5 shows a clear board 6" wide x 8' long 
with the cutting units marked out on the .surface. 
If we total up these cutting units we find that we 
have 48 cutting units, but in practice we just 
multiply the board's widtr. in inches and fractions 
of an inch by its length in feet {nominal length, 
dropping all fract ions of a foot as mentioned ear-
lier). Therefore, the board in Figure 5 has 6 
ches) x 8 {feet)= 48 cutting units. These 48 cutt1ng 
units constitute 100% of the board surface area. 

We have placed considerable emphasis on what 
is a cutting unit, how it can be used, and what is 
its relationship to other units of measurement, be-
cause the cutting unit is the basis of the hard-
wood lumber grading system and, especially, of 
the cutting unit method . 

Cutting unit method 
This method was developed to determine the 

percentage of clear and sound cuttings available 
in boards of any grade. It describes a way to cal· 
cu late the percentage yield of a board in terms of 
cutt ing units for all cuttings considered together, 
taking into consideration {a) the minimum size 
and {b) the number-of-cuttings limit for the grade. 

Figure 6 shows one method to determine the 
percent yield in cutting units for a board that is 6" 
wide and 8' long. Unlike the board of the same size 
in Figure 5, which was 100% clear, this board 
contains a number of defects, and two cuttings, 3" 
x 4' and 3" x 5', are available. {The size and number 
of cuttings required for a particular lumber grade 
will be discussed later.) 

If we assume that a yield of 50% or better is 
required, we can determine the required number 
of units simply by taking 50% of the total cutting 
units in the whole board. As shown in Figure 5, the 
board contains 48 cutting units; 50% of th is 
amount is 24 cutting units. Now, to see if we have 
50% yield in available cuttings, we multiply width 
by length for each cutting and add the results. In 
this case we get 27 cutting units, which is more 
than the 24 cutting un its required. 

It should be stressed that whenever inches and 
feet are multiplied, the result is always in cutting 
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FIGURE 5 What is a cutting unit ? 

(a) 
1' -----+-1 r-

1' I I 

12 square inches 
or 

1 cutting unit 

L 

(b) 

I+- 1' ----.j 

T 
12" 

_l 

8' 

144 square inches 
or 

12 cutting units 
or 

square foot 
or 

1 foot SM 

J -I 
1, 2' 3' 4' 5' 6' 7' 8' 

T 
6" 

_j_ I I I I I I I I ]i 



FIGURE 6 How to use cutting units to 
calculate yield 
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units, the number of rectangles on the surface of 
the board 1 inch by 1 foot. In the remainder of this 
publication the terms "cutting units" and "units" 
will be used interchangeably. 

Although the method just outlined appears sim-
ple, it can be mathematically complicated and 
time consuming. For example, if a board is 4-7 /8" 
x 13', the total cutting units in the piece would be 
W x L (where W is the width in inches and frac-
tions of an inch, i.e.: random width, and length is 
in feet) or 63-3/8 units. If a 50% yield is required, 
the number of units needed would be 50% or 1/2 
of 63-3/8 to give 31-11/16 units. If percent yields 
such as 83-1/3 or 33-1/3 are required, the 
calculation is again more d ifficult. 

Therefore, to avoid these problems, a much 
simpler system is used to compute the number 
of units required. All that is needed is the SM 
(surface measure) - which is quickly obtained 
using a board rule - and the numerator of the 
fractional equivalent (in twelfths) for percent 
yield. For example, for 50% or 6/12, 6 would be 
used; for 83-1/3% or 10/12, 10 would be used; 
and for 33-1/3% or 4/12, 4 would be used. In 

F. 6 th SM . w X L 6" X 8' 4' SM 1gure , e IS or = ; 

for a 50% or 6/12 yield the number of units 
required is the surface measure (4) times the 
numerator (6) (from 6/12), which equals 24. To 
explain how this method works, we can write 

4 x 12 x 1
6
2 where 4 is the SM, 12 is the number 

of units in 1 foot SM, and 6/12 is the fractional 
equivalent of 50%. In this mathematical form the 
12's will cancel out, leaving 4 x 6 equal to 24 units. 

Figure 7 shows a board 8-3/8" wide x 12' long 
with three clear-face cuttings. In laying out 
grading cuttings, no allowance is made for saw 
kerf. In this example, the reverse side of cuttings 
will be considered sound and the face of the board 
shown will be the poor or grading face. A required 
cutting yield of 66-2/3% or 8/12 will be assumed 
for the board. The accepted method for 
calculating the number of cutting units required is 
outlined in the NHLA Rules, Page 14, Par. 38. 

The steps in the method are as follows: 
1. Determine SM . 
2. Determine number of cutting units required 

for66-2/3% or8/12cutting yield. 
3. Determine number of cutting units available. 
4. Compare the required yield with the available 

yield. 



1. Determination of SM 

By using the formula W 1; L , the SM is 
8-3/8" X 12' 

12 = 8-3/8' or 8'. The fraction here is drop-
ped because it is one-half or less (in this case, it is 
actually less than 1 /2.) The use of a board rule and 
the 12-foot scale would give the same result. 

2. Number of cutting units required for 66·213% 
or 8112 cutting yield 

To obtain the number of cutting units required, 
multiply the numerator of 8/12 by the SM. The 
required units will thus be 8 x 8' = 64. 

3. Number of actual cutting units available 

In accordance with the NHLA Rules, Page 14, 
Par. 38, multiply the width (in inches and fractions) 
of each cutting by its length (in feet and fractions); 
the total of the products thus obtained will be the 
number of cutting units in the board. It is im-
portant to remember this procedure because in 
determining the number of units in a cutting, 
fractions of a foot are not dropped, whereas in 
computing the number of units in a whole board 
fractions of a foot (i.e. overlength) are dropped: 
Therefore, the number of cutting units in the 
board'(Figure 7) is: 

Cutting A 4-1/2" x 6-1/4' = 28·1/8 units 
19-1/2 units 

= 19-1/4 units 
Cutting B 3" x 6-1/2' 
Cutting C 3-1/2" x 5-1/2' 

FIGURE 7 How to use cutting sizes to calculate yield 
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The calculation of units in cuttings can often be 
cumbersome when whole numbers and fractions 
are involved. Appendix I shows a simplified 
method which is used by many lumber inspectors. 
The cutting sizes in Figure 7 will be used in the 
two methods described. 

4. Comparison of actual total units with required 
units 

This comparison is made to see if the percent 
cutting requirement has been met or exceeded. 
Since the number of units required for a yield of 
66·2/3% was 64, and the actual number of units 
obtained was 66-7/8, the number required was 
exceeded by 2-7/8 units. 

This procedure- of comparing the actual total 
units available in all cuttings with the required 
number of units for a prescribed percent yield -
is the method employed to determine the grade. In 
the next chapter the required percent yield by 
grade will be described and discussed. 

In this chapter, some of the more important 
terms and procedures used in grading hardwood 
factory lumber have been discussed and ex-
plained. It should be emphasized that a clear 
understanding of the meaning and application of 
these terms and procedures is essential, as they 
describe the very basis of the grading system. If 
the contents of this chapter are mastered, the new 
information which will be introduced in the next 
two chapters should be simple and easy to apply. 

---1 
Cutting C - 3-1 I 2" X 5-1 I 2' 

1- ,. .• 
8-3 / 8" X 12' 

Surface measure of board 12 = 8-3/8 = 8' SM 

Number of cutting units required for No. 1 C is 66-213% or 8/12 is 8 x 8 

Number of actual cutting units available-
Cutting A = 28-1 / 8 units 
Cutting 8 = 19-1 / 2 units 
Cutting C = 19-1 / 4 units 
Total Yield = 66-7 / 8 units 

64 units 
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Ill 

Hardwood Factory Lumber Specifications 

If all hardwood lumber were clear and free from 
defects, there would be no need for a detailed and 
precise grading system. Instead, a method of mea-
suring volume, such as board feet or cubic 
metres, and some description of lumber sizes that 
would satisfy the trade, would serve. But this 
idealised situation does not exist in practice; 
most hardwood lumber does contain sound or un-
sound defects, or both. Therefore, grading rules 
were designed which would recognize both the 
range of timber quality available and the require-
ments of the user. In other words, the grading 
system had to be useful both to the producer and 
the consumer. Furthermore, special rules were 
developed for unusual characteristics found in 
some species, e.g. the Sound Wormy grade. These 
rules were designed to facilitate optimum utiliza-
tion of the range of qualities available within each 
species. 

Table 1 shows a simplified version of the lum-
ber grade specifications presently in use. Lines 2 
to 6 in the table contain information that has not 
been discussed previously but is nevertheless, 
essential to grading. Lines 7 and 8 relate to terms 
already discussed: cutting units and surface mea-
sure. "Surface measure" also appears in the for-
mulas in line 5. Table 1 is the basis for hardwood 
grading, and therefore each line in the table will 
be discussed. 

Basic Grading Specifications 
Line 1 of Table 1 contains the grade names 

most commonly used in eastern Canada in 
grading hardwood factory lumber. A further grade 
called Sound Wormy is included in the Standard 
Grades (NHLA Rules, Page 17, Par. 50) but is only 
used for those species making up the white and 
red oak group, and locust. Most common species, 
such as the maples, birches, beech, ashes, bass-
wood, and black cherry use the grade names in 
line 1, but in certain grades there are exceptions 
which relate to a particular species, e.g. No. 2 
Common soft maple requires only sound cuttings 
on the poor face, not clear cuttings. 

In the grading rules, however, some species are 
grouped under a single name. For example, "soft 
maple" includes such species as red maple, silver 
maple and Manitoba maple; "ash" includes white 

and black ash, and "birch" includes both yellow 
and white birch. A list of common lumber species 
trade names, together with the various species 
often included in these trade names, is contained 
in Appendix II. Since local species names often 
vary throughout the country, Appendix Ill provides 
the corresponding scientific names including 
additional hardwoods. 

The "FAS" grade designation stands for "Firsts 
and Seconds". During an earlier era when there 
were vast stands of virgin timber, considerable 
volumes of Firsts and of Seconds were produced 
and each was a separate grade. Today, with a 
greatly reduced supply of high quality timber, 
these two grades are combined into one grade, 
FAS. The FAS grade is commonly used for 
products requiring long, wide, clear pieces such 
as bed rails. 

The Selects grade is a combination grade with 
one face of the board FAS and the reverse face 
either No. 1 Common or sound on the reverse side 
of the FAS cuttings; (a "sound" cutting was 
defined on page 6). Unlike all other hardwood 
grades, the grade of a Selects board is based on 
both faces instead of only the poor face. The 
Selects grade is often used in applications which 
require only one good face, e.g. many furniture 
parts, and wall panelling. 

No. 1 Common and No. 2 Common are the most 
widely used grades in the furniture industry 
because the clear cuttings in these grades satisfy 
the range of sizes called for in most cutting bills, 
at a lower raw material cost than would be 
possible using FAS lumber. (However, cut-up cost 
increases as grade decreases.) 

The lowest grades, No. 3A Common and No. 38 
Common, are frequently combined into one grade, 
No. 3 Common. A small percentage of the 3A 
Common grade is used for furniture but most of it 
is cut up into pallet boards and, in some species, 
for strip flooring. No. 3 Common is widely 
marketed for pallets, containers, dunnage and 
similar uses. 

The quality of cuttings admitted in each grade 
(Table 1) depends on the species. For hard maple, 
beech, birch, and ash all grades require clear-face 
cuttings except No. 38 Common which accepts 
sound cuttings. (Mineral stain in hard maple is not 
a grading defect.) 
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Other species such as basswood, soft elm, soft 
maple and aspen require clear-face cuttings for 
FAS, Selects and No. 1 Common, and sound 
cuttings for No.2 Common, No. 3A Common, and 
No. 3B Common. Although clear-face cuttings are 
usually required to be clear with only ordinary 
seasoning checks admitted, the first three grades 
of this latter group of species will admit certain 
defects in specified amounts in the clear-face 
cuttings. Basswood will admit black or brown 
spots or streaks; soft elm will admit bird pecks; 
soft maple, when sold WHND (worm holes no 
defect) will admit worm holes and 1 I 4-inch knots 
provided that there is no unsound material in the 
center of the knot greater than 1/8 inch in 
diameter; and aspen will admit stain. 

The foregoing is just a sample of some of the 
exceptions that are provided in the Rules. In al l 
instances where there is doubt about the grading 
procedure, the Rules should be consulted . In 
addition, special exceptions to the Standard 
Grades may be specified by the customer and 
these must be considered both in the production 
and the grading of lumber. 

Figure 8 shows a number of boards repre-
sent ing all the grades in Table 1 except the 
Selects grade. These are presented to give some 
visual appreciation of the grading face (poorer 
face) typical of the various grades. Each board is 
a· x 12'. By the systematic addition of defects, a 
series of boards with decreasing cutting yields is 
produced to approximate the yield requirements 
of the various grades. As the grades decrease in 
quality, i.e. from FAS to No. 3B Common, there is 
a decrease in available clear area and a 
corresponding increase in both the number and 
extent of defects. Further, as the number of 
defects increases, the size of individual clear-face 
cuttings decreases. Therefore, if a furniture plant 
requires a large proportion of long clear com-
ponents, it would probably purchase either 
Selects or FAS. If a plant has little need for 
components more than 4' long, then No. 1 
Common, No. 2 Common and perhaps No. 3A 
Common in various proportions might be 
satisfactory. Under most circumstances ex-
pensive FAS lumber should not be purchased for 
the production of short cuttings. (The only ex-
ception would be an emergency situation where 
the rough mill could not reach the required 
production level if it used the lower grades.) 

Although the Selects grade is not shown in 
Figure 8, the two types of boards that represent 
this grade can be described from the examples in 
this figure. A Selects board always has one FAS 
face; the reverse (poorer) face must be either No. 1 
14 

Common (making a "Common Back Select)" or it 
must be sound, similar to the No. 3B Common 
Face shown in Figure 8 but without the excessive 
wane (dark shaded portions on the board edges). 
In this case it is called a Sound Back Select. The 
lightly shaded area in the No. 3B Common board 
in Figure 8 is stain, which is permitted. The sound 
side may assume a wide variation in qualities, as 
described in the definition of a sound cutting. 

The second line in Table 1 specifies the 
minimum air-dry width accepted in each grade. 
(The 12-foot scale on a board rule indicates the 
width in inches for all boards, irrespective of 
length.) As the table indicates, the minimum width 
for FAS is 6"; for Selects it is 4"; and for the No. 1 
Common and lower grades it is 3". Therefore, if a 
board is 5" wide, the best standard grade it could 
make is Selects and one that is 3-1 /2" wide could 
only make No.1 Common. In this latter case, there 
would be no point in considering FAS or Selects 
when grading the board. 

The preceding rule concerning minimum widths 
must be qualified. Paragraph 10, Page 9 (NHLA 
Rules) should be studied because it states that 10 
percent of boards can be 1 I 4" scant of the 
minimum widths shown in Line 2; there is no 
sim ilar exception for the minimum cutting sizes 
listed on Line 4 (except for boards that are less 
than 3" wide). A board that is 5-3/4" wide can 
qualify for FAS providing that at least 90% of the 
pieces in the same FAS shipment are fully 6" wide 
at time of inspect ion. A board that is 2-7 /8" wide 
can qualify for No. 1 Common, but the cutting 
must be full-width not just 2-3/4". 

To achieve the minimum air-dry widths spec-
ified in Line 2, edgermen shou ld provide a 
shrinkage allowance. Accordingly, a rule-of-thumb 
allowance of 1/16" per inch of board width is 
added to the w idths in Line 2, so that a green FAS 
board should be at least 6-3/8" wide, a Selects 
should be at least 4-1/4" wide, and the Common 
grades 3-3/16" wide (13). In addition, in deter-
mining the target minimum width for each grade 
in a sawmill, allowance should be made for 
sawing inaccuracy. 

In determining the widths of boards using a 
board rule , pieces that measure 5-3/4" are raised 
to the next inch class of 6", and those that are less 
than 5-3/ 4" but at least 4-3/ 4" wide are classed as 
5". A board that is 5-1 /2" wide would be dropped to 
5". This rule for round-off fractions applies to all 
board widths. In determining SM, however, the full 
width measurement of the board (inches and frac-
tions of an inch) should be used, not a rounded-off 
width. 



Line 3 indicates the minimum lengths ac-
ceptable in each standard grade. For example, to 
qualify for FAS, a board must be at least 8' long. A 
board that is 7' long cannot be FAS but it can be 
considered for Selects. Similarly, a board that is 5' 
long will not make Selects but can qualify for 
No. 1 Common. A board that is only 3' long is classed 
Below Grade, since the minimum length for all Com-

mon grades is 4'. 
The Standard lengths for hardwood lumber are 

4,5,6,7,8,9,10,11,12,13,14,15, and 16 feet (Page 9, 
Paragraph 12, NHLA Rules). This paragraph also 
specifies that in any shipment of lumber the 
admittance of odd lengths (i.e. 5,7,9, and 11 feet, 
etcetera) shall not exceed 50%. In addition, the 

FIGURE 8 Relationship between lumber grade and quality 
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Rules describing standard grades also restrict the 
admittance of short-length lumber and each grade 
contains a reference to the maximum percentage 
of these lengths permitted. 

As noted on page 6 in the discussion of sur-
face measure, fractional lengths are always 
dropped to the next lower standard length. 
Similarly, when the board footage of any shipment 
is determ ined, it is based on the standard lengths, 
not on the actual lengths. However, when the 
percentage yield on cuttings is evaluated, a cut-
ting may extend into the overlength if this ad-
ditional usable portion of the board is required to 
satisfy a particular grade. 

In some sawmills , a maximum overlength of 2" 
only is retained on lumber whereas in other mills 
the board is simply trimmed square without 
regard to the overlength. The comparative merits 
of these practices will be discussed 
later. 

In the previous chapter, there was frequent 
reference to cuttings, and a lengthy discussion of 
the cutting unit method. In the details of the pro-
cedure for determining the cutting yield of a 
board, there was no mention of the minimum size 
requirements for cuttings in each grade. Line 4 of 
Table 1 provides this information. 

The minimum cutting size decreases as grade 
decreases, although two pairs of grades, FAS and 
Selects, and No. 2 and No. 3A Common, use the 
same minimum cutting sizes. 

The minimum cutting width for No. 38 Common 
is 1-1/2" and it must contain 36 square inches. For 
a cutting of th is width to equal 36 square inches, 
its length would have to be 2'. Similarly, if a 
cutting was 3" wide, its length would have to be at 
least 1'. This means that a cutting for No. 38 
Common can be any width, 1-1 /2" or more, and 
any length, as long as its area equals or exceeds 
36 square inches. 

Confusion often exists among inexperienced 
graders concerning the cutting sizes listed in 
Line 4. They find it difficult to appreciate that 
these sizes are only minimums, and that larger 
sizes are frequently needed to meet the yield 
requirements of a grade. For example, if a max-
imum of two cuttings is required for a combined 
yield of 10/12 or 83-1/3% for the FAS board in 
Figure 8, there is no way that either cutting size 
in Line 4 would give the required yield. This can 
be easily demonstrated. Since the board is 

a· x 12', its SM is 8 = 8. The number of 

units required for FAS (assuming that a yield of 
10/12 is needed in two cuttings) is 10 x 8 or 80 
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cutting units. Two cuttings each 3" x 7' would pro-
vide only 42 cutting units, insufficient to make the 
grade; cuttings larger than the minimum size must 
be taken. 

Line 5 shows the formula for calculating the 
number of cuttings allowed for each grade. (The 
maximum number of cuttings is shown in Line 6.) 
For FAS, and the FAS side of a Selects board, the 

formula is . Thus for a potential FAS board 

6" x 8', the SM is 6 
1x2 

8 
= 4 and the of 

cuttings wou ld be S4M = ! = 1. For a potential 

FAS board 6" x 12', the SM is 6 
= 6 and the 

number of cuttings would be = = 1.5. 

Now, because all fractions of a cutting are 
dropped, the actual number of cuttings is 1. 

In a similar manner, the number of cuttings for 
No. 1 Common can be calculated using the for-

mula SM 3+ 1 . If a board is 7" x 12', the SM is 

7 X 12 
12 = 7. By substituting the 7 in the formula 

7 + 1 8 . we get - 3- = 3 = 2-2/3 cuttmgs. As before, 

the fraction of a cutting is dropped and the answer 
is 2 cuttings. Using the same board the number of 

cuttings for a No.2 Common would be S2M = = 

3-1/2 or 3 cuttings. 
For the No. 3A Common and No. 38 Common 

grades the number of cuttings permitted is 
without limit, and is restricted only by the physical 
dimensions and quality of a board. This means 
that, for either grade, any number of the 
prescribed minimum-size cuttings can be laid out 
over the total surface area of the board, providing 
that the rules governing their quality for a par-
ticular species are followed. 

However, in the above examples, board sizes 
were used that produced at least 1 cutting. 

Line 6 of Table 1 gives the maximum number of 
cuttings permitted in each grade. This in-
formation, together with that provided in Lines 4 
and 5, ensures that differences in average cutting 
sizes will exist between grades. This provides an 
incentive to furniture manufacturers to buy the 
higher grades, and it also means that each 
manufacturer must analyze his cutting 
requirements carefully, in order that he will be 
able to purchase that grade-mix which will 
minimize his raw material cost; (in practice, the 
cut-up cost for each grade must also be con-



sidered). The number of cuttings allowed in Line 6 
is maximum, irrespective of board size. Under no 
circumstances are any additional cuttings per-
mitted. 

However, in cases where the maximum number 
of cuttings have not been used, according to the 
formulas for determining the number of cuttings, 
the rules permit the taking of one extra cutting in 
certain board sizes up to the maximum number 
shown in Line 6, but no more. Since the No. 3A 
Common and the No. 3B Common grades have no 
limit on the number of cuttings permitted, the 
taking of an extra cutting applies only to the No.2 
Common and Better grades. As will be discussed 
later in this chapter, each grade has a simple rule 
of thumb for determining when an extra cutting 
may be taken. 

In the section on the "cutting unit method" 
(Page 8), a number of hypothetical percent and 
fractional yields were used for various boards to 
assess the number of cutting units required. 
Since this procedure was outlined in considerable 
detail it will not be repeated here. 

Line 7 of Table 1 shows the percent yields 
required by grade, together with their fractional 
equivalents. These yield requirements are in 
decreasing magnitude from FAS to No. 3B 
Common. Since the FAS grade commands the 
highest lumber price, it is quite natural to expect 
that boards within this grade should possess the 
largest clear areas. At the other end of the grade 
scale, the No. 3B Common grade requires the 
least percentage yield in usable cuttings. Fur-
thermore, unlike the FAS grade whose cuttings 
are required to be clear, the cuttings in the No. 3B 
Common grade only have to be sound. 

Line 8 gives the simple formulas for arriving at 
the required number of cutting units. The whole 
numbers in the formulas are the numerators (base 
12) of the fractional equivalents for percent yield. 
Clearly, it is important to memorize these num-
bers, because they will be in constant use in 
grading hardwood lumber. 

Number of Cuttings and Yield 
Requirements for Low Surface 
Measure Boards 

In the previous examples, we avoided board 
sizes for which the formula calls for less than one 
full cutting. The question may therefore be asked 
- since fractions of a cutting are dropped - how 
many cuttings are permitted in boards of low SM 
such as a potential Selects 4" x 6', or one that 
may grade No. 1 Common but is of the minimum 

size, 3" x 4'? If the procedure for determining the 
number of cuttings is followed, these examples 
work out to 1/2 and 2/3 of a cutting respectively 
and, since fractions of cuttings are dropped, and 
the answer in both cases would be 0. To en-
courage the acceptance of such boards by fur-
niture plants, special rules were designed to 
accommodate those boards which might 
otherwise be excluded from the grading system. 

The special rules that were developed do not 
cover the grades of FAS, No. 3A Common and 
No. 3B Common. For FAS, a minimum size board 
of 6" x 8' (Lines 2 and 3) produces a SM of 4 
which, when used in the formula S4M (Line 5), 

gives a cutting requirement of 1. Therefore, for a 
board this size to grade FAS it only need provide a 
yield of 83-1/3% or 10/12 in 1 cutting, which it 
does. Because there are no smaller board sizes 
permitted in FAS, there is no need for any special 
rules covering low SM potential FAS boards. For 
both the No. 3A Common and No. 3B Common 
boards there are no restrictions on the number of 
cuttings, and the yield requirements are low. This 
means that most low quality lumber can easily 
satisfy one of these grades irrespective of board 
size. 

For the Selects grade, however, the situation 
is different. If a Selects board is 6" x 8' there is 
no problem, as the FAS side would retain the 
same requirements as an FAS board of the same 
size (4' SM) and the reverse side would have to 
be either sound or No. 1 Common. But, for 
Selects that are 2' or 3' SM, e.g. boards 4" x 6', 
or 5" x 8', respectively, the special rules state 
that the FAS side must yield 91-213% or 11112 
(not 83-1/3% or 10/12) in one cutting, with 
reverse side of FAS cuttings sound or reverse 
face of board No. 1 Common. Thus, as discussed 
on page 14, this rule accommodates those Selects 
that are less than 4' SM but not less and 2' SM, 
that might otherwise be excluded from the grad-
ing system because the formula SM for the FAS 

-4-
side results in only a fraction of cutting (which is 
dropped). 

By the same reasoning, special rules were 
developed for low SM No. 1 Common boards. 
Specifically, those that are 1' SM (such as the 
minimum size board 3" x 4') have to be 100% 
clear on both faces, and those boards which are 
only 2' SM must yield 75% or 9112 in one cutting. 
Even though, when a SM of 2' is substituted in 

SM + 1 . the formula 3 , the result 1s exactly 1 cut-
ting. The yield requirement is raised to 75% from 

to assure greater acceptance of these 
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low SM boards in the marketp lace. 
Finally, for those boards that are potentially 

No.2 Common but have a SM of only 1, the Rules 
state that they must yield 66-213% in one cutting 
rather than 50%. 

Rules Governing the Admission of 
Extra Cuttings 

Occasionally boards are encountered that 
because of the location of a particular defect, 
would be reduced in grade unless an additional 
cutting can be taken. To satisfy such situations 
the rules contained in Table 2 are applicable. 

For practical purposes, boards that lend them· 
selves to this rule occur infrequently. It must be 
remembered that the size of the extra cutting 
must conform to the minimum sizes in Line 4 of 
the specifications. Also, with the extra cutting, 
the maximum number of cuttings stated in Line 6 
cannot be exceeded. Thus, for a potential FAS 
board that has a SM between (and including) 6 and 
15 square teet, a grader may take one additional 
cutting if the combined yield from all available 
cuttings is 91-2/3% or 11/12 of the total surface 
area of the board. However, when an extra cutting 
is taken, care should be exercised that the 
required yield is met, as often there is a deficiency 
in meeting the number of units required . 

Special Yield FAS and Selects Boards 
(97°/o Rule) 

These special types of FAS and Selects are 
discussed here because they clearly show the 
importance of proper edging and trimming. Also, 
they are included because the rules are somewhat 
different tor them, with regard to both yield and 
cuttings, than tor other boards of comparable size 
and grade. Although such boards are generally un-
common, edgermen and trimmermen should be 
aware of them as they represent a means of in-
creasing dollar value yield. 

The rule covering these special yield FAS and 
Selects boards is commonly known as the 97 
percent rule. It is applied to those boards which 
have only one detect, or several defects located 
close together, but positioned in such a manner 
(within the standard length of the board) that only 
the grade of No. 1 Common is possible. 
Specifically, the rule on Page 18, Paragraph 64 of 
the NHLA Rules states, "Admits also, pieces 6" to 
9" wide of 6' to 12' surface measure that will yield 
97% in two clear-face cuttings of any length, full 
width of the board." Clearly, tour exceptions to 
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the rules discussed thus tar are evident here. 
These are as follows: 

(1) The yield of 97% or 1 is greater than 
the earlier mentioned yield of 91-2/3% or 

for those FAS or Selects involving one 
additional cutting over the basic number. 

(2) The cuttings may be of any length, e.g. one 
cutting might be less than 5' long. 

(3) The cuttings must be the full width of the 
board, which means that no wane can be 
present along either edge of either cutting. 

(4) The number of cuttings must be two, irre· 
spective of board size. 

Both the edgerman and trimmerman must 
perform their respective funct ions properly to 
achieve the maximum board value under the 97 
percent rule . the edgerman must first recognize 
these boards readily; then must remove all wane 
from both edges (except tor the 3% portion) so 
that full board width cuttings are available for a 
yield of 97 percent. The trimmerman must also 
first recognize the board type; then he must trim 
both ends of the board to remove all wane from 
the two cuttings. It is important that only the 
minimum amount is trimmed from both ends to 
satisfy the requirements of the rule . 

There is a special problem with boards of width 
6-3/ 4", 7·3/ 4", and, for practical purposes, with 
boards of 8·3/4" which do not make FAS under the 
standard rules. If a board is 7-3/4" x 12', the SM is 
8, the actual cutting units are 93, and the 97 
percent rule requires 11.64 x 8 or 93.12 units, 
which is impossible unless add itional units are 
available in the overlength. Th is addition must 
cover both the 0.12 units and the loss due to the 
detect. 

Figure 9 shows the application of the 97 percent 
rule to certain boards the defect involves 
only a minor yield loss. As can be seen , both of 
the cuttings in the illustrat ion are full width, with 
the second cutting (from the left) being only 4' 
long instead of the minimum required length of s· 
for FAS and the FAS side of Selects. Following 
the customary grading procedure, the SM is first 
determined and in this case it is 8 feet. Then both 
the board w idth and SM are checked against the 
w idth and SM requirements of the 97 percent rule. 
To apply the rule, the board width must not be less 
than 6" (the minimum width for FAS) nor greater 
than 9", and the SM must not be less than 6 feet 
nor greater than 12 feet. The board in Figure 9 
complies with these width and SM requirements. 
Next, the number of units required is determined 



by multiplying the yield numerator, 11.64, by the 
SM, 8 square feet, to give 93.12 units. The next 
step is to determine the number of units available 
in the two cuttings; it is 93.33 units, as shown in 
Figure 9. Assuming that the cutting yield of the 
reverse side of the board shown in Figure 9 is 
equal to or better than the face shown, the board 
will grade FAS, since the total units available 
exceeds the required number by 0.21 of a unit. 

As noted earlier, the edgerman must remove all 
of the wane from the two edges of the board. In 
Figure 9, if even 1" of wane (in length) were left 
along the edge of one cutting, the board would 
grade No. 1 Common. If the edgerman edges too 
much from the board, he reduces its SM and 
therefore its value. 

After the board has been edged correctly, it 
goes to the trimmerman. The latter can easily 
make a mistake and reduce the board value. If he 
is not familiar with the 97 percent rule, and does 
not realize that the board will make a 12' FAS, he 

may trim the board back 3' so that it would grade 
FAS according to the standard procedure (Figure 
10), but, (assuming the board was 1 inch thick), 2 
board feet would be sacrificed. 

Based on $325 per Mbf1 for 1-inch FAS hard 
maple, the boards in Figures 9 and 10 would be 
worth $2.60 and $1.95, respectively. This means 
that the trimmerman's error would cost 65 cents 
for this one board. Now, if the edgerman left a 
little wane along one edge of the board in Figure 
9, thus dropping the grade to No. 1 Common but 
maintaining the same board foot content, its value 
using $230 per Mbf would be $1.84, 76 cents less 
than the 12-foot FAS. 

In discussing the 97 percent rule, an attempt 
has been made to show how important a knowl-
edge of the rules is to the edgerman and trim-
merman, and hence to the profitability of an 
operation. In later chapters, other rules even more 
significant than the above, will be discussed in 
detail. 

FIGURE 9 How to apply the 97 percent yield rule to FAS and Selects boards 

12' 

Cutting A 8" X 7-2/3' Cutting B 8" X 4' 

T 
8" 

Surface measure of board 8" X 12' 
12 = 8 SM 

Check board width and SM with requirements of 97 percent rule 
Number of cutting units required for FAS is: 
97% or = 8 X 11.64 = 93.12 units 

Number of 
Cutting A 
Cutting B 
Total Yield 

cutting units available 
61-1 / 3 units 
32 units 
93-1 / 3 units or 93.33 units 

Since total of units available exceeds units required, the board 
grades FAS 

' Lumber prices used throughout text, FOB mill, Ontario, July 1976, 
FAS-$325, Selects-$305, No. 1 Common-$230, No. 2 Common-$145, 
No. 3A Common-$120 and No. 38 Common-$85. 
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FIGURE 10 Effect of reduction in board length (Figure 9) on grade 

T 
8" 

20 

s· 

Cutting 8" X 7-2/ 3' 

t--------7-2/3' ---------.1 

TABLE 1. Hardwood factory lumber specifications 

Grades FAS Selects No. 1 
Common 

Minimum 
Board Widths 6 4 3 

(inches) 

Minimum 
Board Lenglhs 8 6 4 

(feet) 

Min imum Size 
of Cuttings 4 x5' 4x5 4x2 
(inches and 3x7 3x7 3x3 

feet) 

Formula for SM SM SM+1 
Number of 4 4 ---y-
Cutt ings 

Max imum 
Number of 4 4 5 
Cuttings 

Yield 83 1/ 3% 831 / 3% 
Requ ired or or or 

10/ 12 10/ 12 8 / 12 

Formula for 
requ ired Number SM X 10 SM x 10 SM x8 
of cutting units 

4 x 5 means 4' w1de by 5 long. 

5· x s· 
Surface measure of board --1-

2
- = 6' SM 

Number of cutting units required for FAS is 
10/12 or 83-1/3% = 10 X 6 = 60 units 

Basic number of cuttings allowed = = f = 1 

Number of cutting units available in one 
cutting 8" X 7-2/3 ' = 61-1 / 3 units 

Since total of units available exceeds units 
required, the board grades FAS. 

No. 2 No. 3A No. 3B 
Common Common Common 

3 3 3 

4 4 4 

3x2 3x2 1 1/ 2 in. wide 
and 36 sq. in. 

SM 
2 

No limit No Limit 

7 

50% 33 1/3% 
or or or 

6/ 12 4/ 12 3/ 12 

SM x6 SM x 4 SMx3 

TABLE 2. Admission of extra cuttings by grade 

Extra Yield 
Grade SM Cuttings Required 

FAS 6 to 15 1 91 2/3% or 11/12 

Selects' 6 to 15 912/3% or11/12 

No.1 Common 3 to 10 75%or9/12 

No.2 Common 2to 7 662/3% or8/12 

1 FAS (better) face 



IV 

How to Grade -Simplified 

In the first two chapters the essential in-
formation required to grade hardwood lumber was 
discussed. In addition, special rules for grading 
low surface measure boards, rules for taking extra 
cuttings, and rules for special yield FAS and 
Selects were discussed at considerable length. In 
this chapter, part of the information covered thus 
far will be brought together into a series of steps 
for grading individual boards. These steps will be 
followed in a systematic manner for each sample 
board, with the primary objective of acquainting 
the reader with the desired procedures for 
grading. Chapter VI will deal with the limitations 
on specific defects such as wane and splits. 

How to Grade a Board 
The importance of following a systematic ap-
proach in grading hardwood lumber cannot be 
overemphasized. If such an approach is taken, the 
time required to master the mechanics of grading 
will be considerably shortened. The following 
steps are recommended: 

1. Determine the species. 
2. Determine Surface Measure using a lumber 

rule or by formula. 
3. Determine grading face. 
4. Assume best potential grade. 
5. Determine number of cuttings permitted in 

assumed grade. 
6. Lay out cutting. 
7. For assumed grade, determine number of 

cutting units needed. 
8. Determine number of actual cutting units 

available. 
9. Compare number of cutting units needed 

with cutting units available. 
10. If board does not yield required cutting 

units for assumed grade, try next lower 
grade. 

A short discussion of each step now follows: 

1. Determine the species 
The identification of species is important 

because there are special rules for grading some 
species, and these rules are different from the 
standard rules discussed in this publication. In 

the NHLA Rules, the statement, "Standard, ex-
cept," may be found with respect to certain 
species and these exceptions should be studied 
and followed. The first step, covering deter-
mination of species and consideration of special 
rules, will be omitted for the remainder of this 
publication. 

2. Determine Surface Measure using a 
lumber rule or by formula 

Since it is not practical to use a lumber rule for 
determining the surface measure of the boards 
discussed in this publication, the formula will be 
used. The board width shown on each sketch is 
the actual width of the board at the time of 
grading. When parallel cuttings are laid out on a 
board, it is not necessary to leave an allowance for 
ripsaw kerf. The discussion of surface measure 
and its determination may be found on Page 6. 
Special attention should be paid to the dropping 
and raising of fractions. 

3. Determine grading face 

In the earlier discussion of a sound cutting 
(page 5), reference was made to the grading face 
and the tact that it usually corresponded to the 
poor side of the board for most grades. The 
Selects grade has one good face (FAS) with there-
verse side No. 1 Common or sound. Therefore, the 
Selects grade is graded from the best face. Also, 
the No. 3A Common grade admits one type of 
board which calls for one face grading not lower 
than No. 2 Common with reverse side of cuttings 
sound. This means that such boards would also 
be graded from the best face or, to be more 
precise, the ultimate grade depends upon the 
grade achieved by the best face. 

If a Selects with one side FAS and the reverse 
side No. 1 Common were graded from the poor 
face, the board would be no better than No. 1 
Common. For those Selects with the reverse or 
poor side sound (as defined in Sound Cuttings), 
the final grade might be no better than No. 38 
Common, and this could occur even though one 
face was practically clear. The Selects grade was 
designed for manufacturers producing many 
cuttings requiring only one clear face. If it was 
graded from the poor side, the board would be 
unduly penalized in spite of its high utility. 
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For the remam1ng grades, including No. 3A 
Common (with the one exception), the grading 
face corresponds to the poor side of the board. To 
determine the poor face, each face is graded 
independently of the other. The face that grades 
the lowest (i.e. that yields the fewer number of 
cutting units) is the poor side or the grading face. 
However, this does not mean that the grade 
determined on the poor face is the final grade of 
the board, because any unsound defects on the 
reverse side must be excluded from the cuttings 
on the grading face. Thus, the final grade can be 
lower than that of the poor face. 

When both sides of a board are the same grade, 
the face with the lowest total number of cutting 
units represents the poor or grading face. Also, 
the fact that a board may have an FAS yield on 
both faces does not automatically mean that it 
grades FASon both faces. For example, if a board 
has a FAS yield on each side but one face con-
tains wane along one edge which exceeds half the 
length of the piece, the grade of that face would 
be lowered to No. 1 Common. Therefore, the board 
could no longer qualify for FAS since the grading 
or poor face is only No.1 Common. With one face 
FAS and the reverse side No. 1 Common, it would 
then be considered for Selects. 

A brief review may be helpful: 
(a) Grade each face independently of the other. 
(b) When the grades are different, the face with 

the lowest grade becomes the grading face. 
(c) When the grades of both faces are the same, 

the one with the lowest cutting yield 
becomes the grading face. 

(d) The rules covering the limitations on 
defects can determine the grading face in 
upper grade lumber. 

There is no simple way for the beginner to 
determine the grading face. Often the grading 
face will be readily apparent because it has many 
more defects than the better face. In other cases 
both faces will be fairly close with regard to 
cutting yield and a little time may be requ ired to 
determine the poor side. Constant practice in 
grading individual faces is the only way to improve 
one's grading skill. 

4. Assume best potential grade based on 
board appearance and dimensions 

The width and length dimensions (Lines 2 and 3 
of Table 1) for the respective grades should be 
considered first, followed by the board's general 
appearance. For example, if a board's dimensions 
are 6" x 8' and there is but one defect located near 
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one end, try FAS. If the defect is located towards 
the middle of the piece, try No. 1 Common. If the 
board is only 5' long, it cannot be FAS or Selects. 
With experience the best potential grade at-
tainable will become apparent at a glance. 

5. Determine number of cuttings permitted 
in assumed grade 

For the grade selected, apply the formula in 
Line 5, Table 1, using the SM determined in Step 2. 
Make certain that the number of cuttings used 
does not exceed the number permitted by the 
formula, except for boards with a sufficiently high 
yield to justify one extra cutting. The total number 
must not exceed the maximum number specified 
in Line 6, Table 1. (Rules governing the admission 
of extra cuttings were discussed on Page 18.) 

6. Lay out cuttings 
Care should be taken to see that the cuttings 

conform to the minimum sizes permitted for the 
assumed grade (Line 4, Table 1), and that the 
reverse face of the cuttings is sound (except for 
Common Back Selects). Edges and ends of 
cuttings must parallel edges and ends of the 
board, i.e. no diagonal cuttings allowed. 

7. For the assumed grade, determine num-
ber of cuttings units needed 

The formulas in Line 8, Table 1, corresponding 
to the percentage yield requirements of the 
grades (Line 7), are used to determine the number 
of cutting units required. For a detailed 
discussion of this procedure see the section 
Cutting Unit Method, Page 8. 

8. Determine number of cutting units 
available 

For each cutting, multiply width in inches and 
fractions by the length in feet and fractions. Add 
all units from each cutting to obtain the total avail-
able. For further information on this see definition 
of "Cutting unit" on Page 8. 

9. Compare number of cutting units needed 
with number of cutting units available 

The number available must be equal to or 
greater than the number needed. This procedure 
is also discussed under "Cutting unit". 



10. If board does not yield required cutting 
units for assumed grade, try next lower 
grade 

Frequently, the calculations made in verifying 
the first assumed grade will indicate whether the 
requirements of the next lower grade can be 
satisfied. It is then needless to lay out a new set of 
allowable cuttings. 

Particular attention must be paid to boards 
which contain a potential extra cutting, low 
surface measure boards, and to those which 
possibly require application of the "97 percent 
rule". In most cases of these just mentioned, the 
important ones will be those with low surface 
measure whose percentage yield requirements 
are different from the standard board types. It may 
be desirable to review the discussions of these 
special boards, beginning on Page 75. 

FIGURE 11 Board Example No.1 

T 
Face A 8" 

j_ 

Face B 

Face A 
8" X 5-1/2' = 44 units 

Examples - How to Grade Hard· 
wood Lumber 

This exercise will involve grading a number of 
boards, using the ten steps previously outlined. 
The correct procedure for grading is the most 
important thing to learn here. In all the examples, 
"Step 1" is the determination of species. 
Board Example 1: Dimensions- 8" x 12' 
(Figure 11). 

w X L 8 X 12 Step 2 - SM 12 = 12 = 8 

Step 3 - The Figure shows both sides of the 
board, with Face A containing two sound knot 
defects and Face B one sound knot. Both faces 
have the potential for FAS and all the cuttings 
shown meet the minimum FAS requirements. On 
the basis of total cutting units, therefore, Face A 

12' 

• • 

• 

I r------------•-----------
1 I .I 

e: 7" X 6' = 42 units 
I I 
I I 
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has 86 units and Face B has 95-1/3 units. Face A 
is the poor or grading face. 
Step 4 - Since the board exceeds the minimum 
size requirements for FAS (6" x 8') and both faces 
appear to grade FAS, the assumed grade is FAS. 

Step 5- Number of cutting permitted is 

(Line 5, Table 1) and by substitut ing 8 (Step 2) for 
the SM in the formula, the result is 2 cuttings. 
Step 6- The two cuttings in Face A are shown 
without change in Figure 11, since the reverse 
side of these cuttings is sound, as described 
under Sound Cuttings (page 6). 
Step 7- For the assumed grade, FAS, the num-
ber of cutting units needed is SM x 10 (Line 8, 
Table 1) or 8' x 10 = 80 units. 
Step 8- Number of actual units available is: 

1) 8 x 5-1/2 = 44 units 
2) 7 x 6 = 42 units 

Total = 86 units 
Step 9 - Because the result of Step 7 (80 units) is 
less than Step 8 (86 units), the board grades FAS 
and there is no need to try a lower grade (as 
required in Step 10). 
Step 10- Not applicable. 

FIGURE 12 Board Example No. 2 

T 

Board Example 2: Dimensions- 7" x 12' 
(Figure 12). 

Step 2- SM = w1; L = 7" ;212' = 7' 

Step 3 - The Figure shows both faces, each with 
two sound knots but located in different positions 
on the board. The different positions of the 
defects are important because Face A appears as 
a No.1 Common face even though it is fairly clear. 
Face B, on the other hand, looks as if it will satisfy 
FAS surface requirements. On this preliminary 
examination Face A (poorer face) will grade No. 1 
Common and Face B (better face) will grade FAS. 
This will be proved in subsequent steps. 
Step 4 - According to the dimensions of the 
board it could qualify for FAS, but to grade FAS 
both faces have to grade FAS, as in Board 
Example 1. With one face FAS and the reverse 
face No. 1 Common, the assumed grade will be 
Selects (see Page 5 and Page 14). But, to prove 
that this board is indeed Selects, both faces wil l 
be examined using the remaining steps. 

Step 5 - For FAS the number of cuttings is 
and by substituting 7 (Step 2) for the SM in the 
formula, the result is one cutting. It should be 
remembered that fractions of a cutting are 

12' 

• I i· 7'' 7" X 9-1/2' = 66-1/2 units Face 

Face B I i 7" X 10-1/4' = 71-3/4 units I 
I 

4"X11'=44units :• 
Face A 

3" X 9-1/2' = 28-1/2 units 
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FIGURE 13 Board Example No. 3 

12' 

T 
7-3/4" 

Face A _l 7-3/4" X 8' = 62 units 

I : 
I 7-3/4" X 3' = 
I I 23-1/4 units 
le I 

l 

: 3" X 5-1/2' = 16-1/2 units 1 
I • ., 

Face B ... --- -- -- - - - - r- --- - - - .. - - -- -- -----------------------, I 

4" X 5-1/2' = 20 units :- .: 4-3/4" X 5-1/2' = 26-1/8 units 

dropped to the next lower number (see Page 16, 
discussion of Line 5, Table 1). 
Step 6 - The one cutting, shown on both Face A 
and Face B, is shown in Figure 12. 
Step 7 - Since the objective here is to prove or 
disprove the assumed grades of both faces, each 
will be treated independently and assumed to be 
FAS. The required units for each face are: Face A 
= SM x 10 (Line 8, Table 1) or 7' x 10 = 70 units, and 
Face B=SM x 10 (Line 8, Table 1) or 7' x 10 = 70 
units. Thus, for the board to grade FAS, both faces 
must yield at least 70 units in one cutting. 

Step 8 -The number of actual units in the one 
cutting for each face is: Face A = T x 9-1/2' = 
66-1/2 units, and Face B = T x 10·1/4' = 71·3/4 
units. 
Step 9 - Comparing the results of Step 8 with 
those in Step 7 Face A does not achieve the 
required 70 units for FAS but easily does so for 
No.1 Common (i.e.: for 8/12 yield, number of units 
needed is 7' x 8 =56). Face B has 1-3/4 units more 
than the required 70 units and it is FAS. Therefore, 
as suspected, the board grades Selects and there 
is no need to consider it for a lower grade as 
required in Step 10. 

One point worthy of consideration regarding 
this board is the possibility of taking one extra 
cutting in Face A for 11/12 or 91-2/3% yield, to 
make FAS. As discussed on Page 18, under the 
heading, "Rules Governing the Admission of Ex-
tra Cuttings", in a board whose SM is 6-15 feet 
(this board has a SM of 7) one extra cutting may 
be taken over the standard number as permitted 

I I 

by the formula SM. Thus for 11/12 yield there-
4 

quired units are now 7' x 11 or 77 units. The actual 
units would be as follows: 
Cutting No. 1 would be 4" x 11' and would contain 
44 units; 
Cutting No. 2 would be 3" x 9-1/2' and would 
contain 28-1/2 units. 
The total number of units would be 44 + 28-1/2 = 
72-1/2 units, insufficient for FAS. 
Step 10- Not applicable. 
Board Example 3: Dimensions- 7-3/4" x 12' 
(Figure 13). 

St 2 SM _WxL_7-3/4"x12'_ 8. 
ep - - 12 - 12 -

Note here that the actual SM is 7-3/4' and since it 
is over 7-1/2' it is raised to 8' (see, Surface 
Measure, Page 6). 
Step 3- Figure 13 shows both sides of the 
board, with Face B clearly the poorer face. Face A 
appears to be No. 1 Common, not FAS, due to the 
(short) 3-foot second cutting. To be considered for 
FAS this cutting has to be at least 5' long (Line 4, 
Table 1). The application of the "97 percent rule" 
to this face would not provide the required yield. 
Step 4 - Although the board's dimensions would 
satisfy the FAS grade, the grading face (Face B) 
appears to be No. 1 Common. Therefore, the as-
sumed grade is No. 1 Common. 
Step 5 - For No. 1 Common the number of cut-
. "tt d . SM + 1 8 + 1 3. tmgs perm1 e IS 3 = - 3- = . 

Step 6- Since the reverse side of Face B is 
sound, the three largest clear-face cuttings are as 
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shown in Face B, Figure 13. 
Step 7 - For the assumed grade, No. 1 Common, 
the number of cutting units required is SM x 8 
(Line 8, Table 1) or 8' x 8 = 64 units. 
Step 8 - Number of actual units in the three 
cuttings are: 

1) 4-3/4" x 5-1/2' = 26-1/8 units 
2) 4" x 5-1 /2' = 22 units 
3) 3" x 5-1/2' = 16-1/2 units 

Total = 64-5/8 units 

Step 9- This board came very close to being 
No.2 Common. A comparison of Step 7 and Step 8 
shows that it just made No. 1 Common by 5/8 of a 
unit. Only a minor showing of an unsound defect 
(rot, pith, shake, or wane) on the reverse side of 
just one clear-face cutting in Face B would have 
reduced the yield below 64 units and made the 
board No.2 Common. 
Step 10- Not applicable. 
Board Example 4: Dimensions- 5" x 12' 
(Figure 14). 

w X L 5" X 12' ' Step 2 - SM = 12 = 12 = 5 

Step 3 - Both sides of the board are shown in 
Figure 14. Face A has one sound knot defect and 
Face B has 3/4" of wane at the widest point on the 
upper right-hand corner. A quick preliminary 
examination of both faces would suggest that this 
board is potentially a Selects. Face A would grade 
No.1 Common and Face B FAS. 

FIGURE 14 Board Example No. 4 

Step 4 - This board is quickly excluded from 
FAS consideration because its width is less than 
the required 6" (Line 2, Table 1). The next best 
grade then is Selects. 
Step 5 - For an FAS face, the number of cut-

tings would be = = 1 (dropping the frac-
tion of a cutting). 
Step 6 - A single cutting on each face is shown 
in Figure 14. 
Step 7- As a potential Selects board, the grade 
of both faces will be determined. Assuming both 
are FAS, the number of units required is SM x 10 
(Line 8, Table 1) or 5 x 10 = 50 units. Thus, both 
faces have to yield 50 units in one cutting . 
Step 8 - The number of actual units in one 
cutting for each face is: 

Face A= 5" x 8' = 40 units, and 
FaceB=4-1/4"x12'=51 units 

Step 9 - By comparing the results of Step 7 and 
8, we see that Face A is 10 units short of the re-
quired 50 units, and Face B just makes it by one 
unit. To prove Face A is No. 1 Common, the re-
quired units would be SM x 8 (Line 8, Table 1) or 
5' x 8 = 40 units. This corresponds exactly with the 
actual units available in Step 8. The board grades 
Selects. If the yield of Face A in one cutting had 
been less than the required 40 units for No. 1 
Common, a second cutting (4-1/4" x 3-3/4') could 
have been taken . 
Step 10- Not applicable. 

12' 

Face __ 8'_= __ 4_o_u_n_it_s ____________ _.r-__________________ 

Face B [ 4-1 /4" X 12' = 51 units J 
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FIGURE 15 Board Example No. 5 

T 
8" 

Face A j_ 
I 
I 
I 
I 

H 
I r-----I 8" X 2-3 / 4' = 22 I I 

. I I 
un1ts 1 1 

I L--

12' 

__ 
5-1/2" X 9' = 49-1 / 2 units 

--

--
Face B 

r---- -- --, ., 
5" X 3' = 15 : : 
units -

6-1/2" X 8-1/4' = 53-5/8 units 

r __ !!!___________ -
rr.= 5" x 3' = -l •! 5-1/2" X 8-1/4' = 45-3/8 units Face B 

units _ -·-.- _____________ -----

Board Example 4 presents several points wor· 
thy of discussion. The first concerns the location 
of the knot defect in Face A and its effect on the 
final grade. If its location was a fraction of an 
inch to the left, this one cutting would have con-
tained less than 40 units. However, this would 
not have meant that the face was not No. 1 Com-
mon as there was another cutting available to the 
right of the defect. It should be recalled that in 
determining the grade of Face A, the formula for 
FAS was used to arrive at the number of cuttings. 
As it happened, the one cutting alone gave the re-
quired units for No. 1 Common. Using the for-
mula to determine the number of cuttings for 

. SM + 1 No. 1 Common, 1.e. 3 , the result would be 

5' 1 
= 2 cuttings. This means that 2 cuttings 

could have been used to get No. 1 Common for 
Face A. Or, in other words, the maximum number 
of cuttings should always be used if the yield 
required cannot be met in fewer cuttings for the 
grade in question. 

As another possibility, let's assume that the 
intention was to apply the "97 percent rule" to 

Face B, to make it FAS. This rule could not be 
applied for two reasons, and they involve the 
board width and surface measure. This rule only 
concerns boards which are 6" - 9" wide and 6' -
12' SM. The board in Figure 14 is 5" wide and has a 
SM of 5. 

Although this board was graded as Common 
Back Selects, it could also have qualified as a 
Sound Back Selects. This would have permitted 
an unlimited number of sound defects on Face A. 
Board Example 5: Dimensions- 8" x 12' 
(Figure 15). 
Step 2 - SM = W x L = 8" x 12' = 8' 

12 12 
Step 3 - Both faces of the board appear to be 
No. 1 Common . Of the two faces, Face B seems to 
have a lower yield due to the reduced size of the 
smaller cutting because of the split. Face A has 
71-1/2 units and Face B has 68-5/8 units. Face B 
is the poor or grading face. 
Step 4 - Based on width and length, the best 
grade the board can make is FAS, but the surface 
quality of the grading face is no better than No. 1 
Common. This can easily be proved. The number 
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of cuttings for FAS is or = 2. The number 

of units required for FAS is , or 10 x SM = 

10 x 8' = 80 units. As shown in Step 3 above, 
neither face provides suffic ient yield . Therefore, 
the best potential grade is No. 1 Common. 
Step 5 - For No. 1 Common the number of cut-

t. ld b SM + 1 8' + 1 3 (L' 5 1ngs wou e 3 = - 3- = me , 

Table 1). 
Step 6 - Although we were permitted three 
cuttings (Step 5), two cutt ings only were laid out 
in Figure 15. There is no third cutting available 
wh ich would satisfy either of the m inimum cutting 
sizes of 3'' x 3' or 4" x 2' as specified in Line 4, 
Table 1 for No. 1 Common. Further, it is important 
to note that the largest cutting in Face A, Figure 
15 is narrower than the same cutting in the 
grading Face (Face B). As discussed on Page 21, 
Determination of Grading Face, each face is 
treated independent ly without regard to any 
unsound defects on the reverse side of the faces. 
In Step 6, in the procedure for determining the 
final grade of the board, the clear face cuttings 
laid out for No. 1 Common must be sound on the 
reverse side (see Clear-face Cutting, Page 5) as 
defined in sound cutting. This means that un-
sound defects on the good face must be trans-
ferred visually to the grading face; there is no 
need to transfer sound defects. In Figure 15, 
wane, an unsound defect, along one edge 
(shaded) caused a reduction of cutting width from 
6-1 /2" (Face B) to 5-1 /2" (Face A), and this redl!ced 
the cutting on Face B to 5-1/2" x 8-1/4' = 45-1/2 
units. 
Step 7 - For No. 1 Common, the number of 
cutting units required is 8 x 8' or 64 units (Line 8, 
Table 1). 
Step 8 - The number of units available in Figure 
15 is 15 + 45-3/8 or 60-3/8 units. 
Step 9- Now, since 64 units are required for No. 1 
Common (Step 7) and there is only 60-3/8 units 
available, the board does not grade No. 1 Com-
mon. 
Step 10- Since the cutting yield of the board did 
not meet the requirements for No. 1 Common, the 
next lower grade, No.2 Common, is tried. 

In this case, the likelihood of this board not 
meeting the yield requirements for No.2 Common 
is very remote; however, Steps 7 to 10 will be 
repeated. 
Step 7 - For No. 2 Common the number of units 
needed is 6 x 8' or 48 units (Line 8, Table 1). 
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Step 8 - The number of units available in Figure 
15 is 60-3/8 units, as determined previous ly. 
Step 9 - This time, by comparing the results of 
Steps 7 and 8, we find that there is 12-3/8 units in 
excess of the 48 units required, and the board 
thus grades No. 2 Common. 

Step 10- There is no need to repeat Step 10. 
Board Example 6: Dimensions- 9-1 /4" x 14 
(Figure 16). 

Step 2- SM w XL 
12 

actual SM here would be about 10-3/4 and, since it 
is more than 10-1/2, it is raised to 11. 
Step 3 - This board clearly shows that often 
little time is required to determine the poor or 
grading face. On the basis of size of cuttings avail-
able and number of defects in both faces, Face B 
seems to be the poor or grading face. 
Step 4 - Both the width (9-1 I 4") and length (14') 
would qualify the board for FAS but the only face 
which could be considered for this grade is Face 
A, and it would not yield the required 110 units 
needed in two cuttings. (Note: the reader should 
prove this statement by going through the 
necessary steps.) Therefore, the best grade Face 
A will make is No. 1 Common . Since Face B was 
considered to be the poor face, the assumed 
grade will be No. 2 Common. 
Step 5 - For No. 2 Common the number of cut-

tings permitted is or 1; =5(Line 5,Table 1). 

Note that the fraction of a cutting is dropped. 
Step 6 - The five cuttings are laid out as shown 
in the lower part of Figure 16. No reduction in 
cutting sizes is necessary as the reverse side of 
all cuttings is sound . 
Step 7 - For No. 2 Common the number of 
cutting un its required is 6 x 11 · or 66 units. 
Step 8 - The number of actual units available in 
Face B is: 

1) 4" X 5' 
2) 3-1/2" X 4-1/2' 
3) 3" X 5' 
4) 3" X 4' 
5) 3" X 3-1 /3' 

Total 

= 20 units 
= 15-3/ 4 units 
= 15 units 
= 12 units 
= 10 units 
= 72-3/4 units 

Step 9 - Since the required number of units is 66 
(Step 7) and the number of units availab le is 72-
3/4, the board grades No.2 as assumed. 
Step 10- Not applicable. 



The prime objective of the grading exercise just 
concluded was to demonstrate the ten steps used 
in grading systematically. To do this proficiently 
and confidently, all of the information provided in 
the previous chapters must be well understood. In 
addition, the information provided in Table 1 has 

FIGURE 16 Board Example No. 6 

to be memorized so that it can be quickly applied. 
With practice, the procedures for grading hard-
wood lumber will be mostly automatic in ap-
plication, and the skill necessary for determining 
the cutting yield of a board will develop with 
experience. 

14' 

It. .·. . 
Face A _1_ 

• • • • • • • 
Face B • • f 

Split Wane 

3-1 / 2" X 4-1 / 2' = 15-3/ 4 

• 
Face B 3" X 4' = 12 Units 

Cutting layout for No. 2 Common. 

29 





v 
Basic Edging and Trimming Considerations 

In this chapter some simple rules of thumb for 
edging to width and trimming to length are pre-
sented. This chapter also provides guidelines for 
improving the appearance of lumber, especially in 
those grades (No. 1 Common and lower) which do 
not have specific rules restricting various defects. 

In edging and trimming FAS and Selects, the 
Rules limit the amount of wane, splits, etc. that 
may be accepted within the standard length 
board. An excess of any one defect, such as wane, 
will reduce the grade of these boards. In some 
cases even the allowable amount of defect may 
adversely affect the appearance of the board to 
the degree that it becomes difficult to sell. For 
this reason, the hardwood lumber industry recog-
nizes a number of unwritten rules-of-thumb for 
improving the appearance of lumber, particularly 
in the lower grades, and these will be discussed. 

Then, in the two chapters to follow, the specific 
defect limitations contained in NHLA Rules for 
FAS, Selects, and No.1 Common will be covered, 
including the presence of excess defect in the 
overlength of Selects and Better boards. Some of 
these aspects are touched upon superficially in 
this chapter in the discussion of methods im-
proving the appearance of lumber. 

Edging for Width 
On Page 14, the minimum widths (Line 2 of 

Table 1) for the various grades were discussed at 
considerable length. Hardwood factory lumber is 
edged to random widths (inches and fractions of 
an inch) rather than fixed widths as for softwoods. 
These minimum widths apply at time of in-
spection, and considerable drying and shrinkage 
often takes place after the edging operation and 
before inspection. Therefore, the edgerman must 
be careful to allow for shrinkage if a board is 
barely above the specified minimum width for the 
intended grade. There must also be an allowance 
for sawing inaccuracy. Accordingly, a rule of 
thumb allowance of 1/16 inch per inch of width is ad-
ded to the widths in Line 2. This means that a green 
potential FAS board should be at least 6-3/8" 
wide, a green potential Selects board should be at 
least 4-1 I 4" wide, and a green potential Common 
board should be at least 3-3/16" wide (13). These 
allowances for shrinkage also apply to any special 

widths requested by a customer. 
To ensure that the minimum green widths are 

achieved easily, the sawn face of any piece 
produced on the headsaw should be a little wider 
than minimum. For FAS, the sawn face should be 
about 6-1 /2", for Selects 4-1 /2" and for the No. 1 
Common and lower grades about 3-1 /2". These are 
minimum widths only. Because of the defect limi-
tations in the upper grades, and the high value of 
this lumber, the sawyer should always strive for 
greatest possible width. 

Trimming for Length 
The minimum lengths by grade (Line 3, Table 1) 

were discussed on Page 15. In some mills, boards 
are trimmed to the even foot with a 2-inch trim 
allowance, similar to the traditional softwood 
practice, but this is a wasteful practice for hard-
woods because odd-foot lengths are permitted in 
any shipment up to 50 percent by volume (Page 
15). 

Some lumber buyers actually prefer lumber con-
taining overlengths in excess of 2 inches. Their 
reasoning is that the added overlength often 
results in an increase in the volume of furniture 
components available. Also, where drying checks 
and minor splits are present on the board ends, 
these frequently are contained within the longer 
overlengths for which the buyer was not charged. 
On the other hand excessive overlength often 
encourages checks and twist in the end of a 
board, and for this reason we do not recommend 
an overlength greater than 2 inches. This is partic-
ularly important in 16-foot lumber where exces-
sive length can interfere with compact loading of 
a kiln. 

The amount of overlength left on boards should 
be a matter decided by the buyer and seller. Over-
lengths longer than 2 inches should never contain 
excessive wane or other defects which the buyer 
cannot use. 

Guidelines for Improving the 
Appearance of Lumber 

Quite aside from the limitations on specific 
defects in the grades of FAS and Selects, and to a 
very limited extent No. 1 Common, good 
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manufacturing practices to improve appearance 
are essential to successful lumber mer-
chandising. In FAS and Selects, excess of any 
defect such as wane will lower the grade; 
however, in No. 1 Common, grade is not affected 
except for the requirement of cutt ing yie ld. 
Nevertheless, it is common practice throughout 
the hardwood industry to edge and trim this grade 
the same as FAS and Selects. This generally 
means square edges and ends without an ex-
cessive amount of defect. 

At this time it is necessary to interject two 
points. Firstly, this publication deals entirely with 
the manufacture of lumber for resale . The sawmill 
of a vertically integrated furniture company 
should never strive to maximize the market value 
of its lumber (based on the NHLA Rules) because 
this invariably involves a loss of potential fur-
niture components (4). Secondly, even in the 
normal hardwood market the aversion to wane on 
a No. 1 Common board is often carried much too 
far. The day when we had a practically unlimited 
supply of high quality hardwood lumber is at least 
50 years behind us; we cannot afford to waste 5-
10% of the potential yield of clear components 
from a tree in the process of eliminating wane and 
thus saving a few cents in labor cost in the rough 
mill. The cost of this wasted raw material is simply 
added to the production cost of the lumber that is 
recovered. 

For the No. 2 Common, No. 3A Common, and 
No. 3B Common grades there are no restrictions 
on any defects such as wane, pith, splits and rot 
except that the yield requirements for each grade 
must be met. In manufacturing these grades, how-
ever, the usual industry edging practice is to leave 
an amount of wane on the board equal in area to 
the amount of clear wood discarded on the 
edgings - or, give 50% and take 50% (13). Also, 
properly manufactured boards do not contain 
those defects such as shake, rot and sp lits in 
such amounts that breakage through normal 
handling is likely to result; the excessive defects 
should be removed by ripping or trimming. 

A well-manufactured board, irrespective of 
grade, has the appearance of a quality product and 
this will help to sell it and to hold the price up. 
Who wants to buy excessive wane in high priced 
lumber? Both the edgerman and trimmerman 
should keep in mind that it is not so much what 
one can get away with but what the customer will 
accept and be happy with. This is the philosophy 
which must prevail when several sawmills are 
competing with each other. On a broader, in-
dustry-wide scale, however, another argument 
deserves attention. The furniture industry must 
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realize that wane-free lumber means higher than 
necessary raw material cost: some potential fur-
niture component material has been discarded 
but the log and milling costs are fixed; therefore 
these costs must be spread over a smaller lumber 
vo lume, which raises the price for the grade. 

In the following examples, edging and trimming 
methods designed to improve appearance, or both 
appearance and grade, will be discussed. The 
examples are but a few of the many situations that 
confront edgermen and trimmermen each day. In 
each case, all the information required for grading 
is presented, so that the reader can use the 
examples as a grading exercise following the ten 
steps outlined earlier. 

Figure 17 shows a board 8" x 12'. The four feet of 
wane on one end is far in excess of that permitted 
in FAS, and the board grades No. 1 Common. But, 
for No.1 Common, this amount of wane is also too 
much from an appearance standpoint and should 
be cut back. Since the board holds promise of 
making FAS, it should be cut back only as much 
as is necessary to make this grade, without 
eliminating all the wane. In other words, get the 
best grade and highest scale poss ible. Ac-
cordingly, the board is trimmed back to 9' and 
grades FAS. The remaining wane does not exceed 
the amount permitted in FAS and its appearance 
is acceptable. As discussed later, if the board was 
trimmed back to 10', it would grade No. 1 Common 
because it would not have the required yield for 
FAS, and the amount of wane on the board end 
would exceed the maximum permitted by the 
Ru les. 

Figure 18 shows a board 10" x 12' whose ap-
pearance should be improved because of ex-
cessive wane and two large pockets of rot con-
tained within 2' of one end. For best appearance, 
the defective 2-foot end should be cut off even 
though the No.2 Common grade which this board 
makes has no provision for lim iting these defects. 
As a 10-foot board, the No. 2 Common grade is 
maintained and the wane along the top edge is not 
excessive considering that the bottom edge is 
free of this defect. If wane along the top edge was 
edged-off as well to produce an 8 or 9-inch width , 
there would still be no way to upgrade the piece to 
No. 1 Common. As an 8-inch board it would have a 
surface measure of 7 and, in terms of required 
units in 2 cuttings, it would need 56. By combining 
the numbers of units in the two largest cuttings in 
Figure 18, the total would be 47-7/8 units or 8-1/8 
units short of the required number. Even if the 
third cutting were inc luded (which would be 
permitted for a board of 7' SM), the available yield 
of 61 units would be 2 units short of the 63 units 



FIGURE 17 Improving appearance and grade by trimming 

T 
8" 

_l_ 

A-A' 

B-B' 

A 

I· 
B 

Reverse Face clear 

8" X 12' 
SM = 8 

8" X 8' 

9' 

No. 1C 8 X 8 = 64 units required 
Cutting Units = 8 X 8 = 64 

8" X 9' 
SM = 6 
FAS = 6 X 10 = 60 units required 
Cutting Units = 8 X 8 = 64 

required for the increased percentage yield of 
9/12 or 75%. To review the procedure for the 
admission of extra cuttings, the reader is directed 
to Page 18. 

As a 1 0-foot No. 2 Common board, the piece 
would be perfectly acceptable in the market place 
and would give the highest scale possible; but, as 
a 12-foot piece with a bad end, most buyers would 
question its inclusion in a shipment of No. 2 
Common lumber. It is better, therefore, to improve 
its appearance rather than risk customer 
dissatisfaction. However, the decision depends to 
some extent on the strength of the market; when 
lumber is being produced for a particular 
customer, his quality requirements must be 
considered. 

Figure 19 shows a No. 1 Common board 10" 
wide by 14' long. The upper edge has wane ap-
proximately 2" wide over the full length of the 
piece, and some wane is also present on the lower 
edge for about half the length of the board. 

12' 

B' 

Board Grades No. 1 Common 
Value $1.84 (but poor appearance) 

Board Grades FAS 
Value $1.95 

A' 

For any grade, the wane along the top edge is 
excessive from an appearance standpoint. It is a 
good practice to edge No. 1 Common boards 
about the same as FAS, i.e. if about half the length 
of wane was removed from the upper edge, the 
board would no longer be objectionable. It would 
be totally wrong to remove all the wane and thus 
discard some saleable footage. Moreover, since 
the No.1 Common grade contains no limitation on 
wane, a little more than that permitted in FAS is 
usually acceptable. 

With the removal of the excess wane along the 
top edge to produce a board 8-1 /2" wide with 10' 
SM, the grade remains No.1 Common, using only 
the three largest cuttings. Approximately half of 
the upper edge still shows wane; however, for this 
board, this would be considered good edging 
practice. Although the board value has dropped 
from $2.76 to $2.30, its market acceptance has 
been assured. 

Although the example in Figure 19 remained 
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FIGURE 18 Improving appearance by trimming 

A 12' ------------+i•l A 

T 4-1/4" X 3-1/2' 

10" 6" X 5-1 /2' 

j_ 3-3/4" X 3-1/2' 

10' B' 

Rot and knots in same position on reverse face. 

A-A' 

8-B' 

10" X 12' 
SM = 10 
No. 2C = 10 X 6 = 60 units required 
Cutting units = 14-7/8 + 13-1/8 + 33 = 61 

10" X 10' 
SM = 8 
No. 1 C = 8 X 8 = 64 units required 
No. 2C = 8 X 6 = 48 units required 
Cutting units = 14-7/8 + 13-1/8 + 33 = 61 

No. 1 Common, edgermen and trimmermen 
should not overlook the possibility of improving 
many No. 1 Common boards to Selects or even 
FAS. Of all grades, No. 1 Common frequently 
offers the best chance of grade improvement and 
increased dollar return from edging and trimming. 
In mills where crosscutting and re-edging or 
ripping is convenient, No. 2 Common often offers 
the best opportunity for up-grading. 

The board in Figure 20 is FAS regardless of the 
wane contained in the 10-inch overlength. The 
presence of this defect in the overlength is not 
limited by the Rules, but it may affect customer 
relations. It spoils the appearance of the piece. 
Moreover, there is risk that when the customer 
regrades this board he may consider it as 13 feet 
(unless its length was measured) and thus drop 
the grade. If the board was 13' instead of 12' 1 0", 
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Board grades No. 2 Common 
Value $1.45 (but poor appearance) 

Board grades No. 2. Common 
Value $1.16 

the wane would affect the grade because it now 
would be contained within the first lineal foot of 
the standard length. In practice, some graders 
treat the end lineal foot (i.e. the last 12" of the 
board) as the first lineal foot. 

In the foregoing, a number of examples have 
been discussed to show how the appearance and 
often the grade of lumber may be improved by 
proper edging and trimming. The main points may 
be summarized as follows: 

1. In FAS and Selects the defect limitations 
contained in the Rules should be followed. 

2. In FAS, and the FAS side of Selects, ex-
cessive wane or rot in the overlength should 
be trimmed off to improve appearance. 

3. It is a good practice to edge and trim No. 1 
Common boards in a similar fashion to FAS; 
however, a little latitude may be exercised as 



there are no specific rules limiting most 
defects in this grade. 

4. Wane in the No. 2 Common, 3A Common, 
and 38 Common grades should be edged so 
that the amount left on the board ap-
proximately equals the amount of clear area 
discarded with the edgings. Also, when 
trimming these grades, it is a good practice 
not to leave more than half the width in wane 
on the ends. 

5. Where shake, rot, and splits are present in 
the No.2 Common and lower grades in such 

FIGURE 19 Improving appearance by edging 

8-1/2" X 2' II 7-1 / 2" X 3-1/2' 

14' 

Knots in same position on reverse face 

A-A' 10" X 14" 
SM = 12 
No. 1 C = 12 X 8 = 96 units required 

amounts as may cause the breakage of a 
board through normal handling, the ex-
cessive defects should be eliminated. 

6. For all grades, rot on the ends or edges 
should be discarded to avoid breakage. 

7. For all grades, edge and trim as much as nec-
essary to assure market acceptance. 

8. While in the process of improving the ap-
pearance of lumber, edgermen and trim-
mermen should constantly be aware of the 
possibility of upgrading a board to a higher 
grade which will maximize value. 

B 

7-1/2" X 4-1/4' 7-1/2" X 3' 

B' 

Cutting Units= 17 + 26-1/4 + 31-7/8 + 22-1/2 = 97-5/8 
No. 1C Value $2.76 (but poor appearance) 

8-8' 8-1 /2" X 14' 
SM = 10 
No. 1C = 10 X 8 = 80 units required 
Cutting Units= 26-1/4 + 31-7/8 + 22-1/2 = 80-5/8 
No. 1 C Value $2.30 

Value has dropped by 46¢ but market 
acceptance is assured. 
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FIGURE 20 Improving appearance by removing excess wane in overlength 

1-4--------------- 12' 10"-----------------1.., 

T 
8-1/2" 

l 
12' 2" --------------* 

Reverse face clear 
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VI 

Defect Limitations in FAS 

A thorough knowledge of the limitations on 
certain defects in the hardwood grading rules is 
vitally important to edgermen and trimmermen if 
they are to obtain the maximum dollar return from 
every unedged and untrimmed board produced by 
the sawyer. Although both the edgerman and 
trimmerman may well understand the mechanics 
of grading (as described in the previous chapters) 
and have the ability to readily recognize the 
various grades, they must also know the specific 
limits placed on such defects as wane, pith, 
splits, and knots, particularly in the upper grades. 
An "excess" of any one will reduce the grade. 

Although the defects mentioned above are 
frequently "grade reducing" rather than "yield 
reducing", they could nevertheless affect the 
grade of a board both ways. For example, ex-
tensive wane in a potential FAS board could both 
exceed the specified limit permitted and could 
also affect the 10/12 or 83-1/3 percent yield 
requirement. In some cases, the required yield 
would be satisfied but the limit placed on the 
length of wane along one edge, for example, 
would be violated. On the other hand if too much 
wane is removed and the scale of a board is 
reduced without improving the grade, this loss in 
scale means a drop in board value. 

Although the trimmerman's primary respon-
sibility concerns the defects on the end of the 
board, he must also know the defect limitations 
on the whole board. He must not only know how 
much or how little to cut off the end, but must also 
know if the value of the whole board can be im-
proved by cutting it into two boards. If the trim-
ming function is performed improperly, the 
reduction in either board footage or grade will 
mean a reduction in board value similar to that 
resulting from improper edging. 

To maximize the profit from every log sawn, the 
sawyer, edgerman, and trimmerman must operate 
as a team. This means that both the edgerman and 
trimmerman must do the best possible job in 
preserving the potential grade and volume of the 
material presented to them. Also, the edgerman 
and trimmerman should clearly recognize that the 
board is graded as it is when the grader sees it; 
not as what it could have been. The grader is not 
permitted to mentally edge, trim, rip or crosscut a 
board to improve the grade. All of this should be 

done before a board reaches the grader - this is 
the edgerman's and trimmerman's responsibility. 

In the preceding chapter emphasis was placed 
on those defects such as wane and rot which 
primarily affect appearance and yield rather than 
grade. Figure 17 was the only exception; both 
appearance and grade were affected. In this 
section the limitations in specific grades will be 
discussed. These limitations concern primarily 
the two top grades, FAS and Selects, and to a 
limited extent No.1 Common; their understanding 
by edgermen and trimmermen is of vital im-
portance to any hardwood sawmill producing 
factory lumber. Without this knowledge, these key 
mill personnel can very well turn an otherwise 
profitable operation into a losing venture. 

In FAS, and the FAS side of a Selects board, 
there are three zones that have to be considered 
when defects are being assessed during edging 
and trimming. These zones may be seen in Figure 
21 and are identified as follows: Zone 1 -the full 
standard length board (including Zone 2); Zone 2 
- the first lineal foot from each end of the stan-
dard length board; and Zone 3 - the overlength 
(any portion of a foot up to but not including the 
next standard length). 

Of the three zones, only Zone 3 will permit un-
limited defect of any type in any grade but, as 
discussed earlier (Figure 20), good manufacturing 
practice dictates that excessive shake, wane, and 
rot in this zone should be removed to improve the 
appearance of lumber. However, in assessing the 
extent of defects in Zones 1 and 2, the actual 
length of the overlength is very important. If the 
trimmerman cannot estimate the length of the 
overlength accurately, then he cannot assess the 
distance by which a defect (such as a split) in-
trudes into the end of the standard length. With a 
10" overlength and a 20" split, the grader may 
assume that there is too much split and thus 
lower the grade. If he measures the length of both 
the board and the split (less the overlength) he wi II 
find that it is within the length limit of the grade 
for the SM involved, but the additional grading 
time necessary decreases the grader's produc-
tivity. For this reason, there is considerable merit 
in trimming lumber to a fixed overlength of 2 in-
ches; to check the actual length of a split, the 
grader has only to measure its length from the end 
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FIGURE 21 Zones used in assessing defect limitations 

1.--------------- 12' 0" 

D 
II 

Zone 1 - Standard length (Includes Zone 2) 

Zone 2 - First lineal foot-each end of standard length 

Zone 3 - Overlength 

of the board and subtract 2 inches. 
Similarly, if wane is located within the first 

lineal foot and in the overlength, there is no way to 
tell at a glance if the limit on the amount of wane 
within the first lineal foot has been violated, 
because the exact end of the standard length is 
unknown due to variable length of overlength. 
Once again, determination of the end of the 
standard length by measurement is necessary. If 
there is an excess amount of wane in the first 
lineal foot, the end of the board must be trimmed 
back, reducing the board to the next lower 
standard length or shorter. To simplify the sub-
sequent grading process, there is considerable 
onus, therefore, on the trimmerman to follow a 
consistent practice with regard to length of 
overlength. 

The preceding discussion will be clarified as 
each defect limitation is discussed as to type and 
location within the two critical Zones, 1 and 2. 
Each zone will be treated separately beginning 
with Zone 1 (which includes Zone 2). 

Table 3 lists all of the specific defects covered 
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by the Rules and the limitations for each of the top 
three grades. For No. 1 Common, only pith is 
restricted, with no limit on the other defects. The 
defect limitations in Table 3 relate only to Zone 1 
- the standard length board. These limitations 
concern the affected width and length of the 
board, affected area of the board, and the average 
size of defect. 

Pith 
For a board to qualify as FAS, pith may not 

exceed in inches of length the surface measure of 
the piece in square feet (NHLA Rules, Paragraph 
56, Page 17). If a board is 12" x 12' , its surface 
measure would be 12 square feet and the 
maximum length of pith permitted in FAS would 
be 12". 

In determining the actual length of pith con-
tained in a board, the amount showing on the 
surface and the amount that is boxed within the 
board are considered in the aggregate, i.e. they 
are added together. Great care must be taken to 
determine the amount that is probably boxed by 



evaluating the grain pattern on the ends, faces 
and edges of the board. 

Figure 22 shows a board 12" x 16'. Pith is 
shown on the surface over a length of 6", and 12" 
is boxed. None appears on the opposite end or 
reverse face. The length of pith in this board is 
6" + 12" or 18" in the aggregate; to make FAS, the 
length of pith in inches must not exceed the SM 
. f t Th SM . w X L 16 X 12 16' 1n ee . e IS 12 or 12 = . 

Since the actual length of pith exceeds the length 
permitted by 2", the board does not qualify for 
FAS; it would grade No.1 Common. 

However, if the board is trimmed back to the 
next lower standard length of 15', there would be 
only 6" of pith, and this amount would be less than 
the 15" permitted. By reducing the length of the 
board by 1 foot or a fraction of a foot, there was a 
corresponding decrease in the SM, and hence a 
reduction in the length of pith permitted. Any pith 
in the overlength is disregarded. 

Figure 23 shows a board similar in size to the 
board in Figure 22 but there is no evidence of 
boxed pith on either end. The visible aggregate 
pith length of 15" (6" plus 9") would be acceptable 
in a FAS board of 16 SM. However, if a careful 
examination indicates that the pith is boxed 

FIGURE 22 Limitation on length of pith in FAS 

16' 

between the two surface portions, then the total 
length is well in excess of that permitted for FAS, 
and the face would grade No. 1 Common. If the 
pith disappears into the board at either end of the 
portion already discussed, then the grader may 
well assume that this additional boxed pith brings 
the aggregate length to more than 8' (half the 
board length), in which case the board would drop 
to No. 2 Common, worth $2.32. (An astute grader 
would immediately lay such a board aside for 
ripping along the pith, to produce two Selects 
boards worth about $4.88; in some sawmills the 
trimmerman would have used an overhead con-
veyor to send this board back to the edgerman for 
ripping out the pith.) 

Wane 
In FAS, there are two rules covering wane 

(NHLA Rules, Paragraph 57, Page 17). The first 
rule states that the total amount of wane shall not 
exceed 1/12 the surface measure of the piece. To 
get 1/12 of the SM in square inches, we multiply 
the SM of the board by 12. Thus, if the SM of a 
board is 8, 1/12 the SM in square inches would be 
12 x 8 or 96 square inches. 

To determine the amount of wane actually 
present in a board, each individual occurrence of 

In FAS, the length of pith permitted (in inches) is equal 
to the SM (in feet). Since the SM = 16', the length of 
pith permitted is 16". In this example, there is 12" of 
boxed pith plus 6" on the surface, to make a total of 18"; 
therefore the board grades No. 1 Common. Operator should 
trim one foot off pith end to produce an FAS. 
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FIGURE 23 Limitation on length of pith in FAS 

' \ ' \ ,.....6 .. __ . \ 

16' 

\ ' 

Maximum length of pith in this board is assumed to 
be 6" + 9" = 15". There is no evidence of pith on the 
ends of the board and it is within the maximum 
length permitted of 16". 

wane is measured separately by multiplying the 
average width in inches by the length in inches to 
get the number of square inches. The total of all 
the results thus obtained represents the actual 
amount of wane in square inches in the board. For 
a board to grade FAS, this amount must be no 
more than 1/12 the SM in square inches. Wane in 
the overlength is not considered. 

Figure 24 shows a potential FAS board 7" x 12' 
with wane along two edges. To determine if the 
amount of wane exceeds 1/12 the SM expressed 
in square inches, we first determine the SM. SM 

is w1; L or 7 = 7, and 1/12 of the SM in 
. . 7 X 12 X 12 square mches 1s 12 = 84. The actual 

amount of wane is computed next by multiplying 
the average width in inches by the length in in-
ches for each occurrence of wane. This procedure 
is illustrated in Figure 24 and the total amount of 
wane present is 72 + 18 or 90 square inches. Thus, 
the amount exceeds 1 I 12 SM of the board by 2 
square inches and the face illustrated grades No. 1 
Common. The next grade to be considered for the 
board would be Selects, providing that the reverse 
face graded FAS. As a Select board, however, wane 
on the No. 1 Common face would have to be assess-
ed according to the wane limitations set forth for 
Selects in Column 2 of Table 3; the width of wane 
would be excessive. The board would not qualify as a 
Sound Back Selects because the reverse face does 
not have a FAS yield, i.e. the reverse side of cuttings 
of the FAS face must be sound. 
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Proper edging and trimming could have 
resulted in a FAS board. By reducing the stan-
dard length of the board to 11 feet, so that the 
small patch of wane on the right side would have 
been eliminated, the total amount of wane would 
have been reduced to 72 square inches. As an 11-

7 X 11 foot board, the SM now would be 12 = 6 and 

the amount of wane permitted would be 12 x 6 or 
72 square inches. The number of cuttings for 

FAS would be = 1, and the yield require-
ments are SM x 10 or 6 x 10 = 60 units in one 
cutting. The board yields one cutting 5-1 /2" x 11 ' , 
or60-1/2 units, and therefore it grades FAS. 

Figure 25 shows a 12-inch x 14-foot potential 
FAS board containing wane across its full width. 
The length of wane is estimated to be 10 inches 
and the amount present, therefore, is 1 0" x 12" or 
120 square inches. For this board, the SM is 
12 ; 2 

14 = 14', and wane permitted is 14 x 12 (i.e. 

1/12 area of board)= 168 square inches. Since the 
actual amount is less than that permitted by 48 
square inches, the board qualifies for FAS. A 
check of the cutting yield of this face indicates 
that there are 10 units more than the required 140 
units for FAS. Assuming that the reverse face is 
clear, the board grades FAS. 

A point that should be made in connection with 
Figure 25 is that there is no width restriction on 
wane in FAS. The defect limitations in FAS with 
respect to wane concern only the length of wane 



FIGURE 24 Limitation on area of wane in FAS 

12' 
46" .,., 

\\ Avg . width - 1-1 /2" 

Area of wane must not exceed one-twelfth SM in sq. in. 
With a SM of 7, maximum area permitted is 
7 X 12 = 84 sq. in. Actual wane present is 72" + 18" 
= 90 in ., therefore face is considered next for 
No. 1 Common. 

Selects. 

3" X 6" = 16 sq. in. 

along the two edges, the area of wane, and also 
special rules that restrict the amount of wane or 
other unsound defects within the first lineal foot 
from each end of the standard length. 

If the wane in Figure 25 did lower the grade of 
the face to No. 1 Common, then the best grade the 
piece could make would be Selects. As a Common 
Back Selects, the wane limitations covering the 
No. 1 Common side would have to be considered 
(Table 3, Column 2). Figure 25 will be reassessed 
later in connection with the defect limitations in 

The preceding example clearly shows the types 
of decisions that edgermen and trimmermen must 
make if they are to perform their jobs properly. 
Since many of the decisions must be taken in a 
matter of seconds, their ability to quickly 
recognize first the grade potential of a board, and 
then the applicable defect limitation, is of utmost 
importance. 

The first rule concerning wane in FAS involved 
the area of the board affected. The second rule 

FIGURE 25 Limitation on area of wane in FAS 

14' 2" 

14---------- 7-1/2' 

Area of wane must not exceed one-twelfth SM 
in sq. in. With a SM of 14, maximum area 
permitted is 14 X 12 - 168 sq. in. Actual wane 
present is 120 sq. in. 

5' 
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FIGURE 26 Limitation on length of wane in FAS 
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Length of wane cannot exceed one-half 
standard length on either edge, in the aggregate. 
In this board, wane exceeds one-half length 
o.n lower edge by 6". 

covers the length of wane permitted within the 
standard length . The NHLA Rules state (Page 17, 
Paragraph 57) that wane on either edge of a board 
shall not exceed half the length of the board in the 
aggregate. Thus, if either edge of a potential FAS 
board contains wane in the aggregate which 
exceeds half the length by even one inch, the 
grade of the face automatically drops to No. 1 
Common. 

Figure 26 shows a potential FAS board 12" x 12' , 
containing 6" of overlength. Within the standard 
length, there is 6' of continuous wane along the 
top edge and 6-1 /2' of wane in the aggregate 
along the bottom edge, in three sections. 

Since wane along the bottom edge of the board 
in Figure 26 exceeds half the length of the piece 
by 6", the face shown grades No. 1 Common. 
Assuming that the reverse side of the board 
grades FAS, the best grade the board will make is 
Selects; however, the wane rules covering the 
No. 1 Common face (Table 3, Column 2) must still 
be applied. 

It should be readily evident that proper edg ing 
would easily have resulted in a FAS board . If even 
a quarter inch of width was removed from the 
bottom edge by edging, a sufficient amount of 
wane would have been eliminated to reduce the 
total length in the aggregate to less than half the 
length of the piece. Also, as an 11-3/ 4-inch-wide 
board, scale (for a 1-inch-thick board) would have 
remained at 12 bf. If more than 1 /2-inch was 
edged off, the scale would be 11 bf and this loss 
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of a single board foot would have reduced the 
value of the piece by over $0.30 (for yellow birch). 
Such a costly error repeated several times daily 
adds up to a substantial loss. 

Although the point has been made previously, it 
is worth repeating in connection with Figure 26 
that, when edging FAS and Selects, it is vitally 
important to remove only that wane which is 
absolutely necessary to maintain a grade. In 
edging, edgermen must anticipate the amount of 
trim that will be removed by trimmermen because 
the volume loss resulting from the reduction of 
the standard length by one foot is often less than 
the loss through edging of a narrow, full-length 
strip. 

The advantage of a fixed overlength on lumber, 
following trimming, was discussed earlier in 
relation to grading. Similarly, a fixed overlength on 
upper grade logs assists the edgerman in op-
timizing the dollar value of FAS and Selects 
boards, especially since even a fraction of an inch 
of additional wane on one edge of a board can 
affect the grade. Since the overlengths on logs 
can vary considerably (up to 12 inches of length), 
the reason for the general tendency of edgermen 
to edge too severely may well be their inability to 
judge where the standard length ends (4). Thus, to 
be sure that a board is not downgraded because of 
excessive wane, they remove more than is 
necessary. It is true, however, that maintaining a 
standard log overlength is more easily said than 
done. It requires constant supervision and careful 



bucking. 

Splits 
Splits in FAS are judged in two ways. The first 

concerns the length of split, and the second the 
distance by which split diverges from the board 
edge in one foot of length. In addition, because 
splits are usually found on the ends of boards, the 
Zone 2 rules concerning the first lineal foot from 
either end of the standard length must be con-
sidered. Splits that are located elsewhere in the 
board (i.e. not within the first lineal foot from each 
end) are covered in both ways by the general rule 
for splits in FAS. 

Accordingly, the rules state that splits may not 
exceed in the aggregate in inches of length twice 
the surface measure in square feet except when 
they are one foot or shorter and covered by 
Paragraph 59 (Zone 2 rules). In special orders for 
widths 10" and wider, splits shall not exceed in the 
aggregate, in inches of length, the surface 
measure of the piece, except when the split is one 
foot or shorter and can satisfy the last lineal foot 
rule. In addition, splits may not diverge more than 
1" to the lineal foot except when one foot in length 
or shorter and covered by Paragraph 59 (NHLA 
Rules, Paragraphs 58 and 59, Pages 17 and 18). 
Insofar as splits are concerned, the first lineal foot 
from. each end of the standard length board (as 
covered by Paragraph 59) is free zone within which 

FIGURE 27 Limitation on length of splits in FAS 

End A 

14" IIIIf 16" 
1
111111111111111111111111! 
,::::;:::::::::::::HiHi 

1--12"---l 

12' 

all splits 12" or shorter in length are disregarded 
in determining the length of splits or their degree 
of divergence. Only splits which extend beyond 
Zone 2 (toward the middle of the board), and those 
occurring entirely between the two Zone 2 areas, 
are considered. 

Figure 27 shows a potential FAS board 14 in-
ches wide and 12 feet long with a number of splits 
on each end. The cross-hatched areas shown 
represent the first lineal foot from each end of the 
standard length. The reverse face is similar to the 
one shown. 

To determine the length of split permitted, 
the surface measure must be calculated first: 
w X L 14 X 12 ' 12 12 = 14 SM. The length of split 
permitted is, in inches of length, 2 x SM in feet, or 
2 x 14 = 28" in the aggregate. Since all splits one 
foot or shorter are disregarded, the total length of 
actual split in the board would be the sum of End 
A - 16" and End B - 15", or 31". This amount 
exceeds the permissible length of 28" by 3", and 
the board grades No. 1 Common on both faces. It 
should be clear from the preceding that, for those 
splits which are longer than the first lineal foot, 
the 12-inch free zone does not apply, and the total 
length must be considered. 

The trimmerman has an important job in ensur-
ing that the splits in Selects and Better boards 
do not exceed the permissible limits. Figure 27 

End B 

15" 

Length of splits in inches, in the aggregate, cannot 
exceed twice the SM except when 12" or shorter 
and covered by Para. 59, NHLA Rules. In this 
board, maximum length permitted is 2 X 14 = 28" 
Actual length of split is 16" + 15" = 31 ". Therefore, 
board grades No. 1 Common. 
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illustrates a typical board which requires trim-
ming to improve the grade. At least 4" should be 
trimmed from End A (the end with the longer 
split) so that the remaining split would be 12" or 
less in length; the 15-inch split could remain in 
End B. As an 11-foot board, the surface measure 

w X L 14 X 11 ' would be 12 = 12 = 13 and the 
length of split perm itted would be SM x 2 or 26". 
Total spli t would now be 15", and the board would 
grade FAS. 

An alternate way of upgrading this particular 
board would be to rip it into two boards on the 
edger, possibly followed by the trimming of one 
piece. For some boards, this kind of ripping and 
trimming procedure could well result in there 
being no loss in board foot scale and, at the same 
time, an improvement in grade. Factors such as 
straightness of splits, their location, number, and 
length, have a bearing on the results achieved. 

The first step in ripping the board in Figure 27 
would be to assess the splits themselves. Since 
the 16-inch split (End A) is the longest and 
straightest one, and it almost divides the board 
into two 7-inch widths, the rip line would follow 
this split for the full length. The bottom board 
would then be FAS and the short splits evident 
on both ends would be disregarded. The top 
board, however, would still contain the 15-inch 
split. Assuming that this board is also 7" wide, 

with a SM of 7 ( 7 ,the length of split per-
mitted would be SM x 2 or 14". Since the sp l it is 1" 
more than that permitted, the grade would drop to 
No. 1 Common. However, by trimming the length 
to 11 feet, the board would grade FAS. The scale 
of the two pieces would be 13 board feet, equal to 
the full width piece trimmed back to 11 feet, but 
with one less lengthy split. 

The ripping option should be considered in a 
wide, potential FAS board with a long straight 
split providing the two pieces thus produced meet 
the width requirements of FAS, or even FAS and 
Selects. The trimming back of splits in a green 
board by an amount just sufficient to satisfy the 
Rules is no guarantee that the board will remain 
FAS because normal hand ling and subsequent 
drying can cause the splits to extend, so that the 
board may still end up as No. 1 Common when 
sold. For this reason, if a grade-reducing split can 
be totally eliminated from a wide board by ripping 
it into two boards without a loss in scale, the 
ripping option should be pursued rather than the 
end trimming option. 

The rules governing spl its in FAS also restrict 
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the amount of divergence of a split to a maximum 
of one inch in one foot of length. Those splits 
which do diverge more than one inch in one foot, 
but are located within the first lineal foot from 
each end of the standard length (i.e. which are 1 
foot or shorter), are not considered. 

Figure 28 shows two diverging splits on the end 
of a board . One split is exactly 12" in length and 
the other is 14". Although the first split diverges 2-
1 /2" in one foot of length, and exceeds the 
amount permitted by 1-1 /2", it is not considered 
because it is contained within the first lineal foot 
(Zone 2). The second split intrudes beyond the 
first lineal foot and, more importantly, diverges in 
excess of the amount permitted (by one inch) and 
thus the rule is violated. Unless the board is 
trimmed back so that the split is one foot or 
shorter, it cannot qualify for FAS. 

Figure 29 shows a 10-inch x 16-foot board clear 
both faces except for an 8-inch diverging split 
midway between the two ends beginn ing from one 
edge. The split diverges 1-1/4" in 8". In th is case, 
the lineal foot rule does not apply, but the 
general rule governing the admission of splits in 
FAS does. The length of split admitted in FAS 

( w x L 10 x 16) . would be - 12- = 12 = 13 SM x 2, or 

26", much more than the actual length of 8". The 
split divergence of 1-1/4" in a· exceeds the 
maximum of one inch in one foot, and the board 
grade drops to No. 1 Common. 

The board in figure 29 is potentially much more 
valuable than No. 1 Common. The board could 

FIGURE 28 Limitation on diverging splits 
in FAS 
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Splits must not diverge more than 1" per loot ol 
length except when 12 · or shorter and covered by 
Para 59. NHLA Rules. In this board 2" diVergence 
in 14" exceeds the limit ; 2-1/2'' divergence In the 12 
spl it IS no detect because 11 does not exceed 12 · 
and is covered by Para. 59. 



FIGURE 29 Limitation on diverging splits in FAS 

16' 

In this board Para. 59 does not apply as split is 
not contained in either first lineal foot of the 
standard length. Split diverges 1-1/4" in 8" of 
length and therefore exceeds limit for FAS. 

have been ripped to produce a 6-inch x 16-foot 
FAS, and a 4-inch x 16-foot piece which would 
have been crosscut into two Selects boards, one 
4" x 8' and the other 4" x 7'. As a 4-inch by 16-foot 
piece, the grade would be No. 1 Common since 
the rules governing the split had to be applied to 
the better face (FAS) of this potential Selects 
board. If left as a full length No. 1 Common board, 
it undoubtedly would have broken into two pieces 
(through handling}, each with a bad end. If the 
ends remained untrimmed, application of the last-
lineal-foot rule to the better face (for Selects 
consideration) would have dropped both pieces to 
No.1 Common anyway. 

The increase in lumber value that can be 
achieved by grade ripping followed by 
crosscutting and trimming can be shown for the 
board in Figure 29. In these calculations, the 
prices used for 4/4 hard maple are as follows: 
FAS- $325, Selects- $305 and No. 1 Common 
- $230/Mbf. 

As a 10-inch x 16-foot No. 1 Common board, 
13 bf the value would be 1000 bf x $230 = $2.99. After 

remanufacturing into a FAS plus two Selects, the 
value would be: 

FAS 

Selects 

Selects 

6" x 16' = 1 0
8
00bfbt x $325 = $2.60 

4" X 8' = 1 X $305 = $ .91 

4" X 7' = 10200bfbf X $305 = $ .61 

$4.12 

The total is $4.12, or $1.13 more than by the 
previous method. A second method of increasing 
the value of the board in Figure 29 would be to 
crosscut it into two 8-foot FAS boards, with a total 
SM of 14'. The 8" split would be contained within 
the first lineal foot of one board, and thus the 
grade would not be affected. The total value would 
be $4.55, or $1.56 more than the original No. 1 
Common board. However, if there is a premium of 
$20/Mbf for 16-foot FAS, and there is a 
corresponding discount charged to 8-foot FAS, 
then there is no advantage in producing two 8-foot 
boards. 

Knots 
Knots and holes are restricted in size in FAS, 

and in the FAS side of Selects (Table 3). They are 
not limited in No.1 Common or in any of the lower 
grades. 

According to the NHLA Rules, Paragraph 60, 
Page 18, the average diameter of knots or holes 
located within the standard length (Zone 1) shall 
not exceed, in inches, one-third the surface 
measure in feet. This rule does not restrict the 
number of knots or holes present, and it does not 
limit the size of a knot or hole in the overlength. 

In determining the size of any knot, special care 
should be taken to define its outer limits. Burls 
and swirls in the grain of the wood often asso-
ciated with knots should be excluded when 
determining the actual size, even though such 
wood is useless for many purposes. To determine 
the average diameter of any knot or hole which is 
not cylindrical, two measurements, the long and 
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short axes, should be taken and averaged. 
The application of the above rule to a knot or 

hole which is suspect of being oversize requires 
only a simple arithmetical calculation which can 
be performed mentally. For example, for a 
potential FAS board with a SM of 10, a simple 
division by 3 would give 3-1 /3' SM. This figure is 
then changed to inches (i.e. 3-1 /3") to give the 
maximum size permitted. This result is then 
compared with the actual size of a knot or hole 
present and, if it exceeds it, a potential FAS board 
is dropped to No. 1 Common. 

Figure 30 shows a potential FAS board 9-1 /4" 
wide and 12' 6' long. Three knots are located in the 
board - one positioned midway along the 
standard length and close to one edge; one at the 
end of the standard length with half of it con-
tained in the overlength; and the third knot is 
located entirely within the 6-inch overlength. The 
surface measure of the board is 9 square feet and 
the appearance of the reverse face is ap-
proximately the same as the face shown. 

From a cutting yield point of view th is board 
would easily make FAS. But one of the knots 
exceeds the size limit specified, and the grade 
automatically drops to No. 1 Common unless it is 
remanufactured. Two methods of remanufac-

FIGURE 30 Limitation on oversize knots in FAS 
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turing this board will be discussed. 

The board has a SM of 9', and therefore the 
maximum knot size permitted is 1/3 of 9 or 3". 
Because the only knots to be considered are 
those within the standard length, only one knot 
exceeds the maximum size of 3 inches - the 
3-1/4-inch knot near the middle of the board. The 
knot straddling the broken line which divides the 
end of the standard length from the beginning of 
the overlength is assessed for size as well - but 
on ly that portion which lies within the standard 
length. Accordingly, an average of two measure-
ments of this portion of the knot shows it to be 3 

(4" + 2") inches in diameter 2 exactly the max-
imum size permitted . The board grades No. 1 

. (9' SM X $230\ Common, and 1s worth $2.07 1000 ;- (In 
practice, it is almost impossib le for the trim-
merman to determine the exact boundary between 
the last lineal foot and the overlength.) 

Remanufacturing the board illustrated in 
Figure 30 into at least two boards would result in 
a higher dollar return. If it was ripped into two 
boards - one approximately 6" wide and the 
other 3" wide, an FAS and a No.1 Common board 
would result. The 3-inch one would contain the 

4" 

4'' 

Avg. Dia. 3-1/4" Avg. dia. is 4", but the 
avg. dia. of the portion 
within the standard 
length is on ly 3". 
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Knots and holes cannot exceed in diameter, in inches, 
one-third the SM in feet. With a SM of 9, 
the maximum knot diameter permitted is 3". 
Knots and holes in the overlength are not 
considered. Only the 3-1 I 4" knot exceeds 
limit. 



large knot in the middle of the piece; (the 
possibility of breakage will be discussed later). 
Assuming the prices used previously, i.e. FAS 
$325, Selects $305, and No. 1 Common $230, 
the 6-inch FAS board would be worth $1.95 
{6' SM X $325) . \ 1000 and the 3-lnch No. 1 Common 

(3' SM X $230\ board would be worth $0.69 1000 J• for a 
total of $2.64, or $0.57 more than the full-width 
No. 1 Common board. 

The primary purpose of any grade-ripping 
procedure is to maximize the dollar return from 
every unedged board. To accomplish this, grade-
ripping has to favor the widest width in the 
highest grade, leaving the low-quality portion in 
the narrowest possible width. This is exactly what 
was done in grade-ripping the board in Figure 30 
but the large knot, located about halfway along 
the length of the 3-inch board, extended across 
almost the full width of the piece. Although the 
board was clearly No. 1 Common, with two cut-
tings yielding 75 percent (see Page 18, Rules 
Governing the Admission of Extra Cuttings), it is 
doubtful if it would have remained as a full-length 
12-foot board because through normal handling it 
would probably have broken into two pieces. As 
two pieces, one 6-foot, and one 6-foot 6-inch, and 
assuming that the board broke along the right side 
of the 3-1 /4-inch knot, each short board would 
have a non-square end and would grade No. 2 
Common. 

At this point, it is desirable to review the 

FIGURE 31 Limitation on oversize knots in FAS 
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reason for the drop in grade (from No. 1 to No. 2 
Common). Both pieces are 3" x 6', and the 
surface measure for each would be one square 
foot because the actual surface measure of 1.5, 

i.e. ( 3
1; 6)is dropped to the next lower whole 

number. To grade No. 1 Common, a board with a 
surface measure of 1 has to be 100% clear both 
faces (see Page 17). 

If the full length 3-inch by 12-foot No. 1 Com-
mon board broke after its ends were trimmed, 
then the grader would have no alternative but to 
grade each piece No. 2 Common (or to lay it aside 
for remanufacture). If it broke before reaching the 
trimmerman, then the latter should trim back both 
pieces to the next lower standard length of 5' in 
order to maintain the No.1 Common grade. 

It is the responsibility of a well-trained trimmer-
man to anticipate the probable drop in grade of 
certain boards as a result of subsequent rehan-
dling. In the above case, he should have 
remanufactured the original 3-inch by 12-foot 
piece into the two 3-inch by 5-foot pieces. Failure 
to do a proper job, i.e. including some poorly 
manufactured, low-grade lumber in a shipment, 
can be costly to a mill owner. The total footage of 
the two short pieces would be one board foot less 
than the original 3-inch by 12-foot No. 1 Common 
piece. Although this would mean a decrease in 
value of 23 cents, the lumber thus produced would 
be properly manufactured. 

Figure 31 shows a second way of 
remanufacturing the No. 1 Common board shown 

6" 

4" 

4" 

(3-1 I 4" + 2-3/ 4") Avg. Dia. = 3" 2 

Only re-edging is required to reduce the average diameter of the 
oversize knot to 3", the maximum average size allowed in FAS. 
The board grades FAS. 
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in Figure 30. A 1 /2-inch strip is removed from the 
lower edge of the board to reduce the average 
knot size to the 3-inch maximum allowed in FAS. 
Since the SM remains at 9, the maximum per-
missible size of knot remains at 3". The reverse 
face is similar to the face shown, and both easily 
make FAS. The value of the piece now is $2.92, 
$0.85 more than the full-width and length No. 1 
Common board, and $0.28 more than the 6-1 I 4" 

FAS and full length 3" No.1 Common board, which 
probably requires further manufacture, in Figure 
30. 
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This second method of remanufacturing, shown 
in Figure 31, is preferable to the first. Aside from 
the value increase, the amount of remanufac-
turing and handling is greatly reduced. 

TABLE 3. Defect limitations in FAS, selects and No.1 common 

Defect 

Pitch 

Wane 

Splits 

Knots and 
Holes 

FAS 

Total length in inches shall not 
exceed the SM in feet 
Total length on either edge 
shal l not exceed 1/2 the length , 
also the area of wane shall not 
exceed in square inches 1 I 12 
the SM. 

Total length in inches shall not 
exceed the SM x 2. Splits shall 
not d iverge more than 1 inch in 
one foot. Spl its 1 foot or less 
and covered by Par. 59 are not 
considered. 
Average diameter shall not 
exceed 1/3 the SM in inches. 

Selects 

Better face same as FAS. 

Better face same as FAS. Wane on the No.1 
Common face of pieces 6 inches and wider, 
4· SM and over, on one edge shall not 
exceed 1/3 the w idth by 1/2 the length in 
the aggregate or 1 / 4the width by 3/4 the 
length in the aggregate. Width of wane 
may be divided and show on both edges. 
No limit to amount of wane on poor face of 
Sound Back Selects. Wane on pieces 4" and 
s· wide and pieces 2 and 3-foot SM shall 
not exceed in total, on both edges 1/3 
the width by 1/2 the length. This latter 
rule app lies to both faces. 
Better face same as FAS. 

Better face same as FAS. 

No.1 Common 

Total length shal l not 
exceed 1/ 2 the length. 
Not limited 

Not limited 

Not limited 



VII 

"First Lineal Foot" Rule, and its Application 

To ensure that FAS and Selects boards look 
attractive to the buyer, a rule was devised to limit 
the amount of defects contained in the first lineal 
foot on each end of a board. The application of the 
first lineal foot rule to FAS boards, and to the FAS 
side of Selects, will be discussed before 
presenting the defect limitations in the Selects 
grade. A complete understanding of this rule is 
essential to both edgermen and trimmermen. This 
discussion will cover the following: 

1. Definition of the first lineal foot rule. 
2. How to apply the first lineal foot rule in 

practice. 
3. Application of the first lineal foot rule to 

specific board examples. 

Definition of the First Lineal 
Foot Rule 

Paragraph 59, NHLA Rules, Page 18 states that, 
"Within one lineal foot from the ends of boards of 
standard lengths there shall be not less than 50% 
clear face in not more than two pieces of any 
shape. In addition, there shall not be less than 
25% of sound wood in the aggregate." Specific 
reference is made to the minimum amount of clear 
face and sound wood that must be present within 
each I i neal foot from either end of the standard 
length. Since the clear face and sound wood 
portions combined must constitute at least 75% 
of the first lineal foot, the maximum amount of 
unsound defect admissible cannot exceed 25%. 

Before providing a more complete explanation 
of the subject, a brief review of the meaning of 
clear face, sound wood, and unsound defects 
seems in order. The definitions for clear face 
cuttings and sound cuttings, on Page 5, apply to 
the first two terms, with the exception that there 
is a size limitation on sound knots located in the 
first lineal foot from either end (part of the stan-
dard length). As noted on Page 45, in the 
discussion of the limitation placed on the size of 
knots or holes in FAS, and the FAS side of 
Selects, knots or holes in the first lineal foot 
cannot exceed in inches one-third the surface 
measure in feet. In the definition of a sound 
cutting, however, there is no size limit on sound 
knots. 

Further, the first sentence in the definition of a 
sound cutting spells out those defects which 
would be considered unsound i.e. rot, pith, shake 
and wane. In general, those defects which would 
most often constitute 25% or more of the first 
lineal foot would be rot, shake and wane. Pith 
would never occupy more than 25% of this zone. 
In addition to these defects, any absence of wood 
(i.e. wane) within the first lineal foot would also be 
classed as unsound. This would include any 
portion of the end of a board that had broken off, 
rotted away or had been otherwise removed. 

It should always be remembered that clear 
wood is always sound whereas sound wood is not 
always clear. For example, wood containing sap 
stain or sticker stain which will not dress out to 
standard dressed thickness usually cannot be 
classed as clear - it can only be classed as 
sound. However, some species, such as aspen, 
will admit stain in all grades, and others, such as 
soft maple, will accept stain in some grades only. 
For more information concerning the general 
grading provisions for stain in lumber, refer to 
Page 11, Paragraphs 24, 25, and 26 of the NHLA 
Rules. 

Paragraph 59 stipulates that within the first 
lineal foot there must be at least 50% clear face in 
not more than two pieces of any shape. This is a 
departure from the rectangular clear-face and 
sound cuttings used in determining the cutting 
yield of a board. The primary purpose of the 
provision "50% clear-face in not more than two 
pieces of any shape" is to ensure that the general 
quality of the ends of FAS and Selects boards will 
not vary excessively. This provision, together with 
the additional minimum sound wood requirement 
of 25%, means that at least 75% of the first lineal 
foot from each end of a board must consist of 
sound wood. Conversely, a maximum of 25% can 
be unsound. The minimum sound wood portion of 
25% can be made up of any number and shape of 
pieces, unlike the restriction of just two pieces for 
the 50% clear-face portion. 

The following approach to the first lineal toot 
rule may prove helpful. The first definite require-
ment of the first lineal foot is that we must have at 
least 50% clear face in two pieces of any shape. 
Next, we cannot have more than 25% unsound. If 
these two provisions are satisfied, then the 
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remam1ng 25% can be sound according to the 
definition of a sound cutting, or part of it can be 
sound and the remainder clear, or al l can be clear 
which, for practical purposes, is still classed as 
sound. In other words, the emphasis should be 
placed on the amount of clear face and on the 
amount of unsound wood that makes up the first 
lineal foot. If this is done, then what else can the 
remaining part of the first l ineal foot be but sound 
- this is the only category left! If it happens to 
be clear, then so be it; it's automatically sound. 
Frequently, in assessing the first lineal foot, wane 
is the primary unsound defect which requires 
attention. After evaluating wane, the next 
assessment should be the amount of clear face 
available. 

How to Apply the First Lineal Foot 
Rule in Practice 

The characteristics of the first lineal foot are 
determined by area. Inexperienced graders often 
compute the area of these portions in square 
inches, and then convert to a percentage of the 
total number of square inches in the fi rst lineal 

foot. This method is unnecessarily time con-
sum ing because numerous measurements may be 
required of a number of scattered and irregularly 
shaped defects. The method usually used by pro-
fess ional graders involves the division of the first 
lineal foot (using a crayon) into four equal seg-
ments. The various defects or clear-face portions 
with in this foot of length are then mentally 
located in one or more segments to determine the 
percentage area that each occupies. 

Since there can be considerable variation in the 
shapes and distribution of defects or c lear areas, 
no single method of dividing the first lineal foot 
may be satisfactory. For this reason, Figure 32 
illustrates six possible methods of dividing the 
first lineal foot into four equal segments. The 
method numbering system in the following 
examples is based on Figure 32. In the discussion 
of the first lineal foot rule, all of the examples 
provided show boards without an overlength. This 
is done purposely in order to simplify the ex-
planation and appl ication of this important Rule. 
However, in pract ice, most boards do have an 
overlength up to, but not including, one foot. This 
overlength must be considered in determin ing 

FIGURE 32 Methods of dividing the first lineal foot into segments prior to defect evaluation 

Method 1 Method 4 

Method 2 Method 5 

Method 3 Method 6 
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which defects lie within the first lineal foot from 
each end of the standard length . When overlength 
exists in a board, it can be assumed to be present 
on one end only, or its length may be divided and 
allocated to both ends. This may indicate the 
complexities which occur in grading FAS and 
Selects, and the importance of a consistent 
length of overlength. 

Figure 33, Example 1 
This example shows a number of sound knots 

and a board with a portion of the end missing. The 
remainder of the first lineal foot is clear. In the 
adjoining sketch Method 1 (Figure 32) is used to 
determine the area of clear face and unsound 
wood. The amount of missing wood (considered 
as unsound) is contained within one 25% seg-
ment, i.e. there is less than the 25% permitted. 
Two segments are occupied by clear wood, to give 
the required 50% clear-face yield. Therefore, the 
board satisfies the first lineal foot rule. 

FIGURE 33 Practical evaluation of the first lineal foot 

Example 1 

Sound knots 

Lack of wood 
Clear face 

Example 2 

Stain 

Clear face 
Wane 

Example 3 

Clear face 

Wane 

Figure 33, Example 2 
The first lineal foot in Example 2 contains wane, 

stain, and clear face. Using Method 2, the wane 
and stain are isolated into two segments. There is 
less than 25% unsound wood and more than 50% 
clear face in two cuttings of any shape. Therefore, 
the board satisfies the first lineal foot rule. 

Figure 33, Example 3 
Example 3 shows wane along one edge, with 

the remainder clear. Using Method 3, there is 
obviously more than 25% unsound wood. 
Although there is ample clear face (i.e. more than 
50%), Paragraph 59 is violated and a potential FAS 
face would be lowered to No. 1 Common unless 
the board was remanufactured. This could involve 
trimming (if the board is at least 9' long) or ripping 
(if it is wide enough to produce at least a 6" FAS 
and a 3" No. 1 Common). Of course, the narrow 
board containing the waney end should be 
trimmed back. 

I •• I 
I •• I _,__ -: 
I I 

More than 50% clear face 
( 

Less than 25% unsound 

Note : Arrow indicates visual transfer 
of defect area to facilitate 
estimate of total area affected. 

More than 50% clear face 

< Less than 25% unsound 

More than 50% clear face 
/ 

More than 25% unsound 
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Figure 34, Example 4 
This end of board shows the first lineal foot 

containing wane, worm holes, a single split, and 
clear wood. Method 4 is used because of the 
location and shape of the wane. The amount of 
wane (unsound wood) exceeds the limit of 25%, 
and so the first lineal foot rule is violated. In this 
board, the presence of the split means that the 
maximum number of two pieces would have to be 
taken in order to meet the 50% clear-face 
requirement. The portion containing the worm 
holes would be classed as sound. 

Figure 34, Example 5 
Example 5 contains wane, stain and clear wood. 

Paragraph 59 is clearly violated here since there is 
obviously less than 50'% clear face. Potential FAS 
boards containing ends of the types shown in 
Examples 4 and 5 should be remanufactured. 

Figure 34, Example 6 
This example shows a board with splinter pull, 

FIGURE 34 Practical evaluation of the first lineal foot 

Example 4 

Split 

Example 5 

Clear face 

Example 6 
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worm holes 
and stain 

often caused by the use of a poor felling 
technique. Method 6 is used here because of the 
shape of the splinter pull. When this is done, there 
is less than 25% unsound wood and more than 
50% clear face, and therefore Paragraph 59 is not 
violated. However, most sawmillers would con-
sider it improperly manufactured, and would trim 
the board back to the next lower standard length. 

Confusion often exists in interpreting and 
applying the provisions of the first lineal foot rule 
as they concern the clear-face cuttings require-
ments. As stated in the Rules, a yield of 50% is 
required in not more than two cuttings of any 
shape. Figure 35 provides three examples to show 
how these clear-face cuttings should be 
assessed, given various types of defects, classed 
as either sound or unsound, within the first lineal 
foot of a board. 

Example 1 shows a portion of a board with a 
number of end splits. One split extends beyond 
the limit of the first lineal foot. Because of this 
long split, two cuttings have been taken, although 
the upper cutting alone might have been suf-
ficient to provide the 50% yield needed. The 
irregular cuttings satisfy the "any shape" 

More than 50% clear face 

< 
More than 25% unsound 

Less than 50% clear face 

< 
Less than 25% unsound 

More than 50% clear face 

<" 
Less than 25% unsound 



FIGURE 35 Checking for 50% yield in first lineal foot 

Example 1 

Splits 
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Sound Knots 
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Example 3 
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provision of the rule and they exclude the splits 
(which are classed "unsound"). 

In Example 2, the method of outlining one con-
tinuously described clear-face cutting around the 
wane, two sound knots, and two splits, is shown. 
The wane and the area occupied by the splits 
would be considered unsound, whereas the two 
sound knots satisfy the sound provision of the 
rule. The shape of the cutting may be weird, but it 
satisfies the requirement. 

Example 3 shows stain, worm holes and one 
split. In the right-hand sketch the two largest 
clear-face cuttings available are outlined. The 
upper cutting is indeed an odd shape, but it never-
theless excludes the three worm holes (and asso-
ciated stain) as well as the large patch of stain. 
This cutting, plus the one just below the large 
patch of stain, just meet the 50% yield 
requirement of the rule. The third cutting at the 
bottom cannot be considered as it would violate 
the maximum number of two cuttings specified in 
the Rule. Only the 1-foot length of split is un-
sound; the worm holes are admitted, as stated in 
the definition for a sound cutting, although the 
concept of a sound hole may be difficult to appre-

ciate. 

Application of the First Lineal Foot 
Rule 

The principal objective of this short exercise 
will concern the mechanics or procedure of ap-
plying both the defect limitations in FAS and the 
provisions of Paragraph 59. In each example only 
the face shown will be graded, and the FAS grade 
will be assumed before applying the rules. Before 
reading further, it would be desirable to review the 
defect limitations in FAS, beginning on Page 37. 

In Figure 36, wane is shown for 5' along one 
edge of the board and across the full width at one 
end, with an average depth of 4". To assess 
whether any of the rules covering wane in FAS are 
violated, it is important to review them. There are 
only three rules concerned with FAS that apply to 
wane: 

1. On either edge, wane shall not exceed 1/2 
the length of the board in the aggregate. 
(This refers to the standard length only -
overlength is not considered.) 

2. Wane shall not exceed 1/12 the surface 
measure of the piece. (This also refers to the 
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standard length only.) 
3. Within the first lineal foot from either end of 

the standard length, there shall not be more 
than 25% unsound wood and not less than 
50% clear face in two pieces of any shape. 
(Remember, wane is unsound). 

Now, by elimination, the three ru les w ill be 
applied. Firstly, the wane along the edge of the 
board does not exceed half the length. There is 5' 
of wane and we are permitted 6' . The area of wane 
is next. One twelfth the surface measure would 
amount to 12 x SM or 12 x 8 = 96 square inches. 
The area of actual wane in the board is 4" x 8' = 32 
square inches, plus 1" x (60" - 4") = 56 square 
inches, or 88 square inches in total , which is less 
than the 96 square inches permitted. Finally, Para-
graph 59 is applied, and the first lineal foot rule is 
applied, using Method 4 and a crayon to mark the 
board (Figure 36). Paragraph 59 is violated 
because there is more than 25% unsound wood. 
Therefore, the grade of the face is dropped from 
FAS to No. 1 Common. The board should have 
been trimmed back to the next lower standard 
length of 11 feet. 

In Figure 37, wane is shown on two corners of 
one end of the board; the other end has a portion 
of one corner missing, and it contains a 3-3/ 4-inch 
sound knot within the first lineal foot. For both 
ends, Method 1 is used to relocate the defects. 

There are two rules for FAS which should be 
applied to this board, viz: 

1. Paragraph 59 has to be applied to both ends 
of the board. 

2. The rule covering oversized knots or holes in 
FAS, i.e. the average diameter of knots or 
holes shall not exceed in inches one-third 
the surface measure in square feet. 

Taking the left end first, the sketch in Figure 37 
shows that there is less than 25% unsound wood 
(or lack of it, in th is case) and certainly more. than 
50% clear face . There is no violation of Paragraph 
59. (However, the size of the knot remains to be 
assessed.) By using Method 1 to apply Paragraph 
59 to the opposite end, it is clear there is less than 
25% unsound wood and more than 50% clear 
face. Thus there is no violation of Paragraph 59 at 
this end. 

The size of the sound knot is assessed next. 
The maximum size permitted in inches is 1/3 of 9' 
SM or 3" . Since the actual size of the knot is 3-3/4", 
the grade of the face is lowered from FAS to No. 1 
Common. 

In view of the general quality of the two ends of 
the board, which preclude any violation of Para-
graph 59, the trimmerman should have instantly 
focussed his attention on the oversized knot. By 
removing the knot, thus reducing the standard 

FIGURE 36 Application of first lineal foot rule and other defect limitations to FAS faces 
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FIGURE 37 Application of first lineal foot rule and other defect limitations to FAS faces 
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No violation of Paragraph 59 
but violation of oversize knot 
in FAS 

length to 11 ', the FAS grade of the face would 
have been maintained. 

In Figure 38, heavy stain and a 16-inch split are 
shown on one end, and two lengths of wane 
along one edge. The total amount of wane is 
3-1/2' + 2-1/2' = 6'. The SM of the board is 
8 X 14 

12 = 9 square feet. 

There are four rules that have to be applied to 
this board. 

1. Splits cannot exceed in inches of length 
2 x SM in square feet, except when one foot 
or shorter and covered by Paragraph 59. 

2. Since there is stain and wane within the first 
lineal foot, Paragraph 59 has to be applied. 

3. Wane shall not exceed 1/12 the surface 
measure of the piece. 

4. Wane shall not exceed (on either edge) 1/2 
the length in the aggregate. 

Since the split in Figure 38 is longer than 12" 
(i.e. the length of the first lineal foot), the total 
length of 16" is assessed. The maximum length 
permitted is 2 x the SM of 9 or 18". The actual 
length of 16 inches is, therefore, within the per-

12' 

I 6 .. I 
I-- 1' ---t 
I T I 
I 
t---- 9" 
I t 
I I j_ I I 

No violation of Paragraph 59. 

missible limit. Next is the application of 
Paragraph 59. It is evident at a glance that the re-
quired clear-face yield of 50% in two cuttings of 
any shape is violated; for this reason alone the 
face grades No. 1 Common. However, if the situa-
tion was in doubt, Method 1 would be applied, in 
two steps. All the wane would be transferred to 
the upper left quadrant; then the thin strip of stain 
lying above the two lower quadrants would be 
transferred downward into the thin strip vacated 
by removal of the wane. 

For the sake of review, the two remaining rules 
will be applied. In terms of the area of wane, the 
amount permitted is 1/12 SM or 12 x 9 = 108 
square inches. The amount actually contained in 
the board is 1" x (6' x 12) = 72 square inches, less 
than the maximum specified. Finally, the length of 
wane is assessed; the amount permitted is half 
the length of 7'. The actual amount is 6' so this 
rule is not violated. Once again, by reducing the 
standard length by one foot, the face is raised to 
grade FAS without a loss in board scale. 

It should be evident from the preceding exer-
cise that a thorough knowledge of the defect limi-
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tations in FAS, including the provisions of Para-
graph 59, is essential for making the quick, ac-
curate edging and trimming decisions necessary 
to maximize the dollar retu rn from every log pro-
cessed. With experience and the constant appli-
cation of the ru les, the time to make the necessary 
decision regarding both the edging and trimming 
functions will be considerably reduced. With 
experience, those defects which would clearly 

vio late the rules will be readily apparent. With 
experience, the actual dividing of the first lineal 
foot into segments, using a crayon and the various 
methods discussed, will become unnecessary. It 
is essential to have a thorough knowledge of the 
rules and techniques of application before any 
short cuts to edging and trimming are put into 
practice. 

FIGURE 38 Application of first lineal foot rule and other defect limitations to FAS faces 
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VIII 

Defect Limitations 
in Selects and No. 1 Common 

The Selects grade is technically the most 
difficult grade to inspect and is even more chal-
lenging to produce. There are a number of reasons 
for this but the most important concerns the 
defect limitations that govern both the FAS side 
and the No. 1 Common side of Common Back 
Selects, and both faces of special width and 
surface measure Common Back and Sound Back 
Selects boards. With the limited time available to 
edgermen and trimmermen to make decisions in 
applying the appropriate rules to both faces, 
miscalculations in either edging or trimming can, 
and often do, result in substantial reductions in 
board values. 

The principal cause for the substantial 
reduction, if a potential Selects board is 
rnismanufactured, is the grade-price structure. If 
an error in edging or trimming a FAS board results 
in a Selects, the value loss is not too serious 
because the price differential between these 
grades is only about $20 per Mbf. If a potential 
Selects is improperly edged or trimmed and the 
grade drops to No. 1 Common or lower, the value 
may drop by $100 or more per Mbf. This loss is 
based on the reduction in grade only; if there is a 
decrease in board volume as well, then the total 
loss can be considerably more. 

Review of Selects Specifications 
Since an understanding of the Selects grade is 

challenging, a brief review of information con-
cerning this grade follows. Most of the material 
comes from Chapter Ill (Page 13), Table 1, and 
Chapter IV. 

It should clearly be recognized that the Selects 
grade is a combination grade. One face is always 
FAS (better side) except for size limitation and the 
reverse face (poor side) is either No. 1 Common or 
Sound, as described in the definition of a Sound 
Cutting on Page 5. These two types of Selects 
are known as Common Back Selects and Sound 
Back Selects. Furthermore, in the case of Com-
mon Back Selects, the reverse side of a cutting is 
not required to be sound, whereas the reverse side 
of FAS cuttings of Sound Back Selects must be 
sound. 

Defect Limitations in Selects 
The defect limitations for FAS in Table 3, in-

cluding the provisions of Paragraph 59 (the first 
lineal foot rule) apply to the better face (FAS) of all 
Selects. Clearly, this means that all the defect 
limitations concerned with FAS boards govern the 
better face of Selects. As was noted above, every 
Selects board has one face that must be FAS. 

The next important point concerns the defect 
limitations of the reverse or poor side - and here 
some confusion can occur. The first important 
thing to recognize in Table 3 is that only wane is 
limited in amount on the poor side. Secondly, the 
wane restrictions cover two distinct board sizes 
as follows: (a) pieces 6" and wider, 4' SM and over: 
and (b) pieces 4" and 5" wide, and pieces 2' and 3' 
SM. From the outset it should be stressed that it 
is most important to memorise these two size 
classes as the provisions for wane govern each 
differently. The wane limitations for pieces 4" and 
5" wide and pieces 2' and 3' SM are much more 
restrictive than for the (a) size-class of Selects 
and, if the provisions are not clearly understood, 
errors in edging or trimming these boards are 
certain to result. 

(a) Pieces 6" and wider, 4' SM and over 
For this size class of Selects, wane on the 

poorer side is limited only on a No. 1 Common 
face. There is no restriction on wane when the 
face is graded as sound except that the reverse 
side of a clear-face cutting taken on the FAS face 
must be sound. This means that wane on the 
sound side could affect the required 10112 (83-
1 13%) FAS yield for a Sound Back Selects. 

On the No. 1 Common face, wane is limited on 
one edge to 113 the width by 112 the length in the 
aggregate, or 1 I 4 the width by 314 the length in 
the aggregate. The width of wane may be divided 
and show on both edges (Table 3). 

For length of wane, each edge of the No. 1 
Common face is treated separately. The edge with 
the longest total amount of wane (i.e. in the 
aggregate) must conform to the maximum 
specified. This means that if the maximum width 
of wane is 1 I 4 the width of the board or less, then 
up to 314 the length of the board is permitted in 
wane (on one or both edges). If the width of wane 
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(at the widest point) is over 114 the width of the 
board, but does not exceed 1/3 the width, then 
only 1/2 the length of the board is permitted in 
wane (on one or both edges). A length-of-wane 
violation of one edge only is sufficient to 
disqualify a board as a Common Back Selects. 
When this occurs, the board should then be 
assessed as a Sound Back Selects. If it fai ls th is 
test, it would then be considered for a lower grade 
than Selects, (or it should be laid aside by the 
grader for remanufacture). (The need for 
remanufacturing facilities in the yard will be 
discussed in a subsequent chapter.) The method 
of measurement for wane will be discussed later 
in this chapter. 

(b) Pieces 4" and 5" wide, and pieces 2' 
and 3' SM 

Paragraph 69 and 70 of the NHLA Ru les, and the 
description of Selects provided in the NHLA In-
spection Training School Manual, should be 
studied carefully before attempting to understand 
the application of the defect limitation for wane to 
these special-size pieces. Although Selects 
pieces 2' and 3' SM are not included in Paragraph 
70 in the NHLA Rules, they are nevertheless 
graded similarly to pieces 4" and 5"' wide. The on ly 
difference insofar as cutting yield is concerned is 
that when a Selects is 2· or 3' SM (irrespective of 
board width) it must yield 11 I 12 or 91-213% on the 
better face (FAS), with the reverse side sound or 
No. 1 Common (see Page 18, Special Yield FAS 
and Selects boards). 

If Paragraph 70 (NHLA Ru les) and Table 3 
(Selects) are read very carefully, the following 
points of difference between the rules for the (a) 
category, i.e. pieces 6" and wider, 4' SM and over; 
and the rules for the (b) category, i.e. pieces 4"' and 
5"' wide, and pieces 2' and 3' SM, should be noted: 
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(i) There is no reference to either the better 
face or the poor face in applying the wane 
rule to the (b) category; (only the No. 1 
Common side (poor face) was considered 
for the (a) category). 

(ii) Both the width and length of wane may be 
divided and show on both edges; (only the 
width of wane could be divided between the 
two edges in the (a) category). 

(iii) The wane option of 1 I 4 the width by 314 the 
length for pieces 6 inches and wider, 4' SM 
and over, is omitted here - on ly 113 the 
width by 1 12 the length in the aggregate is 
retained. 

Now, what do these differences mean when 

grading pieces 4" and 5" wide, and pieces 2' and 3' 
SM? Simp ly stated, they mean the following: 
Guideline (i) means that the wane lim itation of 113 
the width by 1/2 the length governs both the FAS 
side and the No. 1 Common or Sound Back side. 
Thus after the rules for wane in FAS (as discussed 
earlier) have been app lied to the better face, the 
special width requirement must be applied and it 
should not exceed 113 the width of the board . 
Similarly, if the Sound Back side (poor face) 
contains wane, the rule must also be applied . In 
the (a) category the amount of wane was only 
checked on the No. 1 Common side. · 
Guideline (ii) means that, since the length of wane 
may also be divided and show on both edges, all 
wane on both edges is totalled in length and this 
result must not exceed 112 the length of the 
board. This must be done separately for the FAS 
(or better face) and for the reverse face, regardless 
of quality. 
Guideline (iii) indicates that the wane option of 
1 I 4 the width by 3/4 the length does not apply to 
(b) category. 

Measurement of Wane in Selects 
(a) Width 

Figure 39 shows a board with wane along two 
edges. To obtain the maximum width of wane 
contained in this board, the maximum width on 
one edge is added to the maximum width on the 
other edge, and this amount is converted to a frac-
tion of the full width of the board. The 
measurement of width of wane is confined to that 
occurring within the standard length; wane in the 
overlength is not considered. 

As noted earlier, width of wane is only 
measured on the No.1 Common face of Common 
Back Selects that are 6 inches and wider, 4' SM 
and over and on both faces of all Selects which 
are 4" and 5" wide or 2' and 3' SM. The method of 
width measurement for wane is the same for all 
types of Selects. 

(b) Length 

(i) For pieces 6" and wider, 4' SM and over 
The procedure for determining the length of 

wane on the No. 1 Common side of Selects boards 
6" and wider, 4' SM and over, is the same as that 
for the FAS or better face. 

Figure 40 shows a board with wane along both 
edges identified as A, B, C, and D. To determine if 
the length-of-wane limit has been violated on the 
No. 1 Common side, each edge is treated sepa-



FIGURE 39 Determining width of wane in Selects 

To determine maximum width of wane, add 
maximum width on one edge to the maximum 
width on opposite edge of face. 

rately; for Selects of this size only the width of 
wane may be divided and show on both edges. 
Therefore, A + 8 constitutes the amount of wane 
along one edge, and C + D constitutes the total 
length along the other edge. 

Thus, if the width of wane in Figure 40 is less 
than 1 I 4 the board width, each edge can have 314 
of the board's length in wane. If the width of wane 
is greater than 1 I 4 the board's width but not 
greater than 1 13 its width, then each edge can 
have 112 the length of the board in wane. If either 
the width or length of wane exceed the maximum 
amounts specified, then the piece must be 

FIGURE 40 Determining length of wane in Selects 
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rejected from Selects consideration unless the 
board will make a Sound Back Selects. 
(ii) For pieces 4" and 5" wide, and pieces 2' and 3' 

SM 
Wane, identified as E, F, G, and H, is shown 

along both edges of the board in Figure 41 . To 
determine the length of wane on the face shown, 
total E + F + G +H. This amount must be no longer 
than 112 the length of the board for it to qualify as 
Selects. Therefore, if wane exceeds 113 the width 
or 112 the length of the board (i.e. 112 the standard 
length) on either face, it is automatically excluded 
from Selects consideration. The rule concerning 

D 

For pieces 6" and wider, 4' and over SM, restriction applies to No. 1 Common face only. 
For each edge, total A + 8 and C + D 
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FIGURE 41 Determining length of wane in Selects 

E 

H 

For pieces 4" and 5" wide and for pieces 2' and 3' SM, restrict ion 
applies to both faces. 
For waney face, total E + F + G + H 

length of wane is applied to both faces of the 
board separately, irrespective of face quality. 

It should be apparent that narrow and low 
surface measure Selects are very restrict ive in 
admitting wane, and they require special attention 
by edgermen and trim mermen. To do a proper job, 
both operators have to be expert in applying the 
wane rules to both sides of all Selects boards. 
Considering the difference in value between 
Selects and the No. 1 Common or lower grades, 
substantial monetary losses can result it those 
responsible tor edg ing and trimming are not 
expert in applying the rules. There is no place in 
the sawmill tor untrained personnel. 

Application of Defect Limitations to 
Potential Selects 

Figures 42 to 47 show a number of potential 
Select boards. In each case, Face A of the board is 
FAS and the reverse side (Face B) is No. 1 Com-
mon or Sound . On the basis of cutting yield, each 
board will make Selects except that the rules 
govern ing the admission of wane have to be 
applied. 

For grading practice, the reader may choose to 
"run through" the grading procedure outlined in 
the sect ion beginning on Page 21. To facilitate 
this type of exerc ise, all the relevant information 

FIGURE 42 Grading Selects- pieces 6" and wider, 4' SM and over 

10' 

Face A II I 
I • Sound I knot 

·- d¥*85 Face B , .. 3-1 /2' ..I I• 4-1 /2' .. I 
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will be provided. In addition, each board will be 
identified according to whether its width and 
surface measure complies with the two size cate-
gories described earlier- i.e. pieces 6" and wider, 
4' SM and over or pieces 2' and 3' SM and pieces 4" 
and 5" wide. 

Figure 42 shows a board 8" wide and 10' long 
with a SM of 7. Face A is clear and therefore 
grades FAS. The reverse or poor Face B contains a 
sound knot at 8' and has two lengths of wane 
along one edge: one is 1" x 3-1 /2' and the other is 
1" X 4-1 /2'. 

Since there are no defects in Face A, only those 
in Face B have to be considered. This face would 
not grade FAS even if an extra cutting were taken 
for 11/12 or 91-2/3% yield (see Table 1). It cannot 
make FAS because the length of wane along one 
edge exceeds 1/2 the standard length. As the No. 
1 Common face of a potential Common Back 
Selects, the yield requirement would be 56 units. 
This yield can be obtained in one cutting 7" x 8'. 

As a Common Back Selects board which is 6" 
and wider, 4' SM and over, the wane rules given in 
Table 3 govern the No. 1 Common face only. The 
maximum wane width of 1" is considerably less 
than the 1/3 or 1 I 4 width permitted and, therefore, 
the width-of-wane limit is not violated. The length 
of wane permitted on one or both edges, however, 
is violated. One edge has 8' of wane in the 
aggregate, and only 7-1 /2' (3/4 the standard 
length of 10') is permitted according to the rules. 
This board does not make a Common Back 
Selects. 

The only grade alternative for the board in 
Figure 42 is as a Sound Back Selects. In this 
situation, there are no wane rules covering this 
defect on the Sound side; the only requirement is 
that the reverse side of cuttings on the better face 
(FAS) be sound. The wane must be excluded but 
the sound knot can be included. With a yield 
requirement of 70 units in 1 cutting, the board just 
makes a Sound Back Selects. The one clear-face 
cutting 7" by 10' on Face A, with reverse side 
sound, gives the required yield. 

If the knot in Face B was unsound, the board 
would only grade No. 1 Common, even though the 
reverse side of cuttings in Common Back Selects 
boards do not have to be sound. Because of the 
excessive length of wane on the No. 1 Common 
face, the only grade alternative would be a Sound 
Back Selects, and the yield requirement of 70 
units would fall short of that needed. 

Figure 43 shows a board 6" x 12' with a SM of 6'. 
Face A has two lengths of wane, 3/4" x 1-1/2', and 
3/ 4" x 2', along one edge. Face B has the same 
amount of wane and, in addition, has a sizable 
patch of rot at mid-length. 

Face A requires 60 units for FAS and this is 
satisfied by one cutting 5-1/4" x 12', to give 63 
units. In applying the wane rules for FAS to this 
face, there is less than 1/12 SM and 1/2 the length 
on either edge in wane. Face A grades FAS. 

Face B requires 48 units to make No. 1 Com-
mon. Two cuttings, 5-1/4" x 5-1/2' and 5-1/4" x 5', 
give 55-1/8 units which is sufficient. Also, since 

FIGURE 43 Grading Selects- pieces 6" and wider, 4' SM and over 

12' 
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Face B 
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FIGURE 44 Grading Selects - pieces 2' and 3' SM and pieces 4" and 5" wide 

I 
I 

T 
6" 

Face A l_ 

Face B 

this board also falls into the size category of 
pieces 6" and wider, 4' SM and over, the wane 
rules on the No. 1 Common side are not violated. 
There is less than 113 the width and less than 112 
the length in wane (or less than 1 I 4 the width by 
314 the length). The board grades Selects 
(Common Back Selects). 

The large patch of rot in Face B (No. 1 Common 
side) has no effect on the grade of the board as the 
reverse side of cuttings in a Common Back 
Selects do not have to be sound. Of course, if 
wane was violated on the No. 1 Common side, the 
board would have graded No. 1 Common because 
the rot would not be acceptable in a Sound Back 
Selects on the reverse side of the FAS cutting. 

Figures 44 to 46 show boards which fall into the 
second size category, where the wane rules for 
Selects (Table 3) govern both faces irrespective of 

6' 

Sound Knot 

• • 
3 Sound knots 

quality. 
Figure 44 shows a board 6" x 6' , with a SM of 3. 

Face A is clear except for a little wane and one 
sound knot. The wane at the end of the board 
measures 2" x 6", and the sound knot is one inch 
in diameter and located 6" from the end. Face B 
contains three sound knots located approximately 
9", 3', and 5-1 I 2' from the left end of the board. 

On the basis of cutting yield, Face A is clearly 
the better face and is graded as FAS. For a board 
that is 3' SM, a yield of 11112 or 91-213% is 
required in one cutting, i.e. the required yield is 
11 x 3 = 33 units (see Pages 18 and 58). The 
number of units available is 6" x 5-112' = 33 units, 
or the exact amount needed. 

The best possible grade for Face B is No. 1 
Common. The number of cuttings permitted in a 

FIGURE 45 Grading Selects- pieces 2' and 3' SM and pieces 4" and 5" wide 
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FIGURE 46 Grading Selects- pieces 2' and 3' SM and pieces 4" and 5" wide 

12' 

2' --l 1- 1' +I 
Face A 

• Face B 

SM + 1 board of 3' SM is 3 = 1, and the number 
of units needed is 3' SM x 8 = 24. The only large 
cutting available is 4" x 4-3/4', or 19 units, and the 
face grades No. 2 Common. However, No. 1 
Common boards of 3' SM will admit one extra 
cutting if they yield 9/12 or 75% (Table 2 ). When 
Face B is theoretically crosscut in 3 places to 
produce 2 cuttings 6" x 2-1/4' and 6" x 2-1/2', the 
yield requirement is raised from 8/12 to 9/12, or 
from 24 to 27 units. The two cuttings give 28-1/2 
units, or 1-1/2 units more than needed. Face B 
actually grades No. 1 Common, and the board 
fulfills the requirements of a Common Back 
Selects. 

When edging and trimming the board in Figure 
44, both the edgerman and trimmerman should 
have instantly recognized that the best grade 
possible would be a Selects, due principally to the 
length and width available and to the defects 
present (especially their location on the better 
face). Face B required less attention from a grade 
viewpoint because the only defects present were 
sound knots and the face could have been con-
sidered just sound, without actually defining the 
grade - in other words, the board obviously 
qualified as a Sound Back Selects; there was no 
need to consider the cutting yield of Face B. 

Careful edging and trimming was critical to 
obtaining a FAS grade on Face A. The edgerman 
had to make certain that the length of wane did 
not exceed the amount present by even a fraction 
of an inch, because the required yield of 33 units 
in one cutting would have been violated. However, 
in this case as in many others, the edgerman often 
has insufficient time to make a careful judgment. 
The amount of wane remaining could not exceed 
1/2 the length of the piece, 1/12 the SM, or the 

Sound knots •• 

maximum amount of unsound wood specified in 
the first lineal foot rule. The amount present is 
well within the limits of these rules. In addition, 
the 1-inch sound knot just meets the maximum 
size limit for the FAS face of a Selects board (Page 
45). If any one of the above defect limitations had 
been violated, the board would have graded No. 1 
Common. 

While the objective of the edgerman and 
trim merman is to produce a Selects board (at least 
6' long), it is vitally important that the wane 
limitations for Selects are considered when the 
edging and trimming functions are being per-
formed. The only critical rule in this instance is 
that the width of wane cannot exceed 1/3 the 
width of the piece. It meets this criterion exactly. 
If it exceeded 2" (1 /3 the width), the face would 
grade No. 1 Common and the board would be 
No. 1 Common. As it stands, however, it can be 
graded as either a Common Back or Sound Back 
Selects. 

Figure 45 shows a board 4" x 14' with a SM of 5. 
Face A is clear except for a small occurrence of 
wane on one edge and end, measuring 1" x 6". 
Face B has wane measuring 1-1 /2" x 6" located in 
the position corresponding to the wane in Face A; 
(when the faces are back-to-back in the actual 
board, the wane would be on the same corner). In 
addition, Face B contains two small sound knots . 

For FAS, Face A requires 50 units in one cut-
ting. The actual number of units available is 
4" x 13-1 /2' =54 units or 4 units more than 
required. Wane on the FAS face does not violate 
1/12 SM or 1/2 the length of the board. Face B 
grades no better than No. 2 Common, but since 
the entire face excluding the wane can be classed 
as sound, the board can be considered as a Sound 
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Back Selects. 

The next important item is the application of the 
Selects wane rules in Table 3 to both faces of the 
board. Because the board is in the second size 
category, the wane on both edges (if there is any) 
is combined , and this is done independently for 
each face. However, in this instance wane is 
present only on one edge of each face . 

In applying the FAS wane rules to Face A, it was 
determined that wane did not violate 1 I 12 SM or 
112 the length. Now, in assessing the amount of 
wane existing on the FAS side of a potential 
Selects board, the only remaining rule from Table 
3 is the width of wane. Since 113 the width of the 
board is permitted, the 1" width of wane present 
conforms to the rule. This face remains FAS. 

In Face B the length of wane is also well within 
the maximum 112 length permitted. The width of 
wane permitted for this 4-inch board is 113 of 4" 
or 1-1 13". Since the actual maximum width of 
wane is 1-1 12", the rule is violated and the board 
grade drops to No.2 Common. 

The required yield for No. 2 Common would be 
30 units i.e. 6 x 5 = 30 (Line 8, Table 1). The only 
large clear face cutting available is 4" x 8-112', or 
34 units. The board grades No.2 Common. 

This board just missed making Selects by "a 
whisker", and instead of dropping one grade, it 
dropped two grades. This represents a con-
siderable dollar loss and had the trimmerman 
known the rules, all that he had to do was to trim a 
few inches from the waney end. This would have 
reduced the standard length to 13 feet and the SM 
to 4, but a 13-foot Selects is worth much more 
than a 14-foot No.2 Common. 

In Figure 46 wane appears on both edges of 
Face A. The board is 5" x 12' with a SM of 5. The 
maximum width of wane for both lengths on the 
upper edge of Face A is 1 12" and 1 I 4" for both 
lengths on the bottom edge of Face A. Face B is 
clear except for three sound knots, one at 3-1 12' 
from one end and one at 23" and one at 25" from 
the other end. 

The first thing to do is to determine whether 
Face A has a FAS yield. In terms of cutting yield 
there is one full-length cutting 4-114" x 12' . The 
total number of units required is 5 x 10 =50. Face 
A grades FAS on the basis of cutting yield, with 
one cutting unit to spare. 

The next procedure is to apply the FAS wane 
rules. The first will be the length of wane on each 
edge; it should not exceed 112 the length. One 
edge has 4' of wane and the other has 3', both less 
than 112 the length (6'). 
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The final rule concerns the area of wane; it must 
not exceed 1 I 12 the surface measure . To obtain 
the maximum amount permitted , the SM of 5 is 
multiplied by 12 to give 60 square inches. The 
actual amount on the top edge is 1 12"x 48" or 24 
square inches. On the bottom edge there is 
1 I 4" x 36" or 9 square inches. The total on both 
edges is 33 square inches or 27 square inches less 
than the maximum 60 square inches permitted. In 
computing the total number of square inches of 
wane present, the maximum width of wane was 
used to obtain a generous estimate, not the 
average width. (If the "generous" estimate had 
exceeded 1112 the SM, then the area would have 
been re-estimated using a carefully determined 
average width of wane, as specified in the Rules.) 
Neither of the two wane rules for FAS is violated, 
and Face A grades FAS. 

Face B will grade no higher than No. 1 Com-
mon. The required yield is 5 x 8 = 40 units. With 
a SM of 5, the basic number of cuttings permit-

. SM + 1 2 Th . ·1 bl ted IS 3 or . e two cuttmgs ava1 a e 
wil l yield 5" x 3-112' = 17-112 units,+ 5" x 6-112' = 
32-112 units, or a total of 50 un its. This represents 
10 un its more than the 40 units required and the 
face grades No.1 Common. 

In determining the cutting yield of Face B 
(Figure 46), the wane on the reverse side (Face A) 
of a potential Common Back Selects does not 
have to be cons idered because the reverse face is 
assessed for yield independently of the other. 

The next procedure in grading the board in 
Figure 46 is to apply the Selects wane rules from 
Table 3 to both faces. Since wane only appears on 
Face A, only this face requires attent ion. In terms 
of width of wane, the maximum width on the 
upper edge of 1 12", added to the max imum width 
of 1 I 4" on the bottom edge, makes a total of 31 4". 
Three-quarter inch as a fraction of 5" is less than 
113 the w idth of the board, and th is part of the 
rule is not violated. Insofar as the length of wane 
is concerned, the total amount of wane on both 
edges cannot exceed 112 the length or 6'. Since 
there is T of wane, Face A cannot make Selects; 
therefore it drops to No. 1 Common. 

To determine the final grade, the procedure for 
determining the poor face of the board is applied 
(Page 21, "Determination of Grading Face"). 
According to the information previously deter-
mined, Face A has 51 units in one cutting, and 
Face B has 50 un its in two cuttings. Therefore, 
Face B is the poor or grad ing face. The cutting 
yield on this face, however, would be less than 50 
units because the wane appearing on Face A must 



FIGURE 47 Grading Selects- pieces 6" and wider, 4' SM and over 

14' 
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12" 
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not appear on the reverse side of the cutting from 
Face B. Thus, the first cutting has 4-1 12" x 3-1 12' = 
15-314 units, and the second cutting has 4-1 I 4" x 6-
1 12' = 27-518 units. The total number of units now 
is 43-318, which is 3-318 units more than the 40 
units required for No. 1 Common. There has been 
a reduction of 6-518 units due to wane on the 
reverse side. The board grades No.1 Common. 

In this instance, improper edging caused the 
grade drop; the edgerman left too much wane on 
one face. Edging an additional114" from the lower 
edge of Face A would have left only the wane on 
the upper edge, and the board would have graded 
a Common Back Selects. 

The procedure for edging is critical here. If 1 12" 
(all of the wane) was removed from the upper 
edge, the volume of the board would have been 
reduced (to 4 SM) and hence its value also. On the 
other hand, if 1 I 4" was removed from the upper 
edge, the length-of-wane limitation would still be 
violated (because the width of wane was 1 12"), 
and the board grade would remain No. 1 Common. 

For edging hardwoods to obtain maximum 
value, the importance of a variable shift edger with 
infinite setting cannot be overstated. Edgers 
designed for edging softwoods, restricted to mini-
mum increments of one inch, have no place in 
hardwood mills producing lumber for marketing 
according to the rules of the National Hardwood 
Lumber Association. 

Earlier in this text, on Page 40, a question was 
raised with respect to Figure 25, regarding the 
possibility of the board being Selectl? if the area of 
wane violated 1112 of the SM of the piece. The 
point was made that since there are no width 
restrictions for wane in FAS and the face now 

would be No.1 Common, how would the 113 (max-
imum amount) width restriction affect the grade of 
Selects? 

Figure 47 shows a similar board, 12" wide and 
14' long, with a SM of 14. The reverse side of the 
piece is clear and therefore grades FAS. Six in-
ches of wane was added to the left side of the 
wane present in Figure 25 to give an overall 
average length of 16". By doing this, the first 
cutting was reduced in length by 6", to 7'. The 
wane in Figure 47 is 16" x 12" (length of the wane 
and width of the board) or 192 square inches. This 
amount now exceeds the permissible area of 168 
square inches (i.e. SM x 12, or 14 x 12) by 24 
square inches, and the face drops from FAS to 
No. 1 Common, and the board is a potential Com-
mon Back Selects. Since the board is wider than 
6" and is over 4' SM, the wane rules cited in Table 
3 govern only the No. 1 Common face. In applying 
the length and width limits for wane, the width 
limit of 113 the width of the board is violated. This 
board is not a Common Back Selects. 

The only other alternative for Selects is for the 
board to make a Sound Back Selects. This means 
that a yield of SM x 10 or 14 x 10 = 140 units must 
be avai I able in two cuttings, and the reverse face 
of cuttings must be sound. The number of actual 
units is 12" x 7' = 84 units, + 12" x 5' = 60 units, 
for a total of 144 units. Since the actual number 
exceeds the required number by 4 units, the board 
grades Selects. 

However, if the same amount (i.e. 6") of wane 
had been added to the right side of the wane 
shown in Figure 25, the length of the second 
cutting would have been reduced below the 5-foot 
minimum cutting length for FAS (Line 4, Table 1). 
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The board would not have qualif ied as a Sound 
Back Selects and would have ended up as No. 1 
Common. 

Review of Defect Limitations in 
Selects, and Guidelines for their 
Manufacture 

Of all the hardwood lumber grades, the grading 
of Selects is probably the most demanding techni-
cally and, therefore, the most challenging for 
edgermen and trimmermen. To do a proper job of 
edging and trimm ing, these men must possess a 
detailed working knowledge of the Rules and the 
instantaneous ability to carry out the correct 
manufacturing procedure. Considering the price 
structure of hardwood lumber and, more im-
portant, the declining quality of hardwood logs in 
many regions, it should be clearly evident that 
much greater attention has to be paid to the 
production of the FAS and Selects grades. No 
sawmill can continue to remain in business for 
long if the recovery of these grades is lowered 
because of untrained or careless edgermen and 
trim mermen. 

In discussing the Selects grade, considerable 
attention was paid to the size of the board and to 
whether it was a Common Back or Sound Back 
Selects. This procedure was followed purposely 
because the wane rules for this grade are directly 
related to both of these factors. In addition, by 
following a prescribed procedure, it was hoped 
that the technical complexities of this grade 
would be better appreciated and understood. 

As a review of the information on Selects 
discussed in this chapter, the following points are 
repeated: 

(a) In assessing the grade potential of a high 
quality board, it is usually best to strive for a 
FAS rather than a slightly larger Selects, as 
it is too easy to miscalculate and end up 
with a No. 1 Common. 

(b) The edgerman should instantly recognize a 
potential Selects on the basis of: 

66 

(i) cutting yield- the better face is clearly 
FAS with the reverse side No.1 Common 
or Sound, according to the definition of 
a Sound Cutting, and 

(ii) board width, length and quality - the 
anticipated width of board is less than 6" 
but not less than 4", or the anticipated 
length is less than 8', but not less than 
6', or both; the better face is FAS with 
the reverse side FAS, No. 1 Common, or 

Sound. When the reverse or poorer side 
is also FAS, the grade is potentially 
Selects when either the width or length 
for FAS is violated. 

(c) For potential Selects 6" and wider, 4· SM and 
over, apply a// the defect limitations for FAS 
to the better face and the wane limitations 
for Selects (for this size) to the No. 1 
Common face only. Length of wane on each 
edge of the face is treated separately. The 
wane limitations for the No. 1 Common .face 
(poorer side) are not applicable to a face 
graded as Sound. 

(d) For potential Selects 4" and 5" wide, and 
pieces 2' and 3' SM, apply al l the defect 
limitations for FAS to the better face, and 
the wane limitations for Selects (for these 
sizes) both to the FAS face and to the No. 1 
Common or Sound face. Length of wane on 
both edges of each face must be combined. 
Further, the yield requirements for the FAS 
side of boards measuring 2' and 3' SM must 
be 11/12or91-2/3%. 

(e) The reverse side of cuttings of Common 
Back Selects (both faces) are not required to 
be sound, whereas the reverse side of the 
FAS cuttings In a Sound Back Selects must 
be sound. 

(f) Since the Selects board sizes in (c) are very 
restrictive in admitting wane, these boards 
must be reasonably "cleaned up". It is 
better to eliminate almost all of the wane 
present than to risk dropping the grade to 
No. 1 Common or lower. 

(g) For Selects over 6" wide and over 4' SM, 
board footage should not be unduly 
sacrificed as these boards wil l permit 
moderate wane. 

(h) Width of wane in all Selects is critical -
especially at the end of the standard length, 
and trimmermen should be particularly alert 
to this possible rule violation. 

Defect Limitations in No. 1 
Common 

In No. 1 Common only one defect is limited , 
namely pith. It cannot exceed 1/2 the length of the 
board (Table 3). 

In assessing the length of pith, the total length 
of pith both boxed and visible on the face (see 
defect limitations in FAS Page 38) must be 
considered. When there is more than 1/2 the 
length present in an otherwise No. 1 Common 
board, the grade is automatically dropped to No.2 
Common. 



IX 

Boards Requiring Special 
Manufacturing Considerations 

In the preceding chapters, the importance and 
application of defect limitations during edging 
and trimming for the grades of FAS, Selects and 
No. 1 Common were discussed and illustrated. In 
this chapter a number of examples of boards will 
be presented which require special edging and 
trimming procedures to maximize board value. 
Although a few of the examples were discussed 
briefly in earlier chapters, they are repeated here 
because of their frequent occurrence in hardwood 
sawmills and the significant opportunity that they 
present for improving a mill owner's profit. 

Tapered Boards 
Figure 48 shows a tapered board typical of the 

type produced when two opposite faces of a log 
have been sawn parallel to the bark, and then the 
other pair of faces have been sawn parallel to the 
log axis (i.e. sawn "with the taper left in"). Oc-
casionally a tapered board develops when a 
portion of a log breaks off on an angle because of 
the presence of a seam. Regardless of how a 
tapered hardwood board develops, it does not 
require edging to produce two parallel edges (as 
would be necessary for a softwood construction 
board). The hardwood factory lumber rules permit 
tapered boards in a shipment (irrespective of 
grade) and Paragraph 17, Page 10, and Paragraph 
41, Page 15, of the NHLA Rules provide in-
structions for their measurement. On the other 

hand, from a merchandising point of view, the 
production of a large number of boards with 
pronounced taper is undesirable. 

The surface measure of a tapered board is 
based on the board width at a point one-third the 
length from the narrow end. To determine this 
point of measurement, multiply the board length 
in feet by 4 to obtain the distance in inches to be 
measured back from the narrow end. 

The width (not the SM) of tapered boards is 
always measured at the narrower end, and this 
had an important implication for trimmermen. If 
the actual width is 5-1 /2" (Figure 48), the width 
could possibly be raised by 1/4" or more by trim-
ming 1 foot from the narrower end, and thus 
qualifying the board as a 6-inch FAS. As a 5-1/2-
inch piece the best grade that the board could 
make is Selects, (Table 1, Line 2) but, as a 6-inch 
piece, it could grade FAS. 

Improving the value of tapered boards is 
principally the responsibility of the trimmerman, 
and he should be alert to the possibility of 
reducing the length of such pieces in order to 
raise the width when this would result in an in-
crease in grade. For tapered boards 12' or longer, 
it is sometimes advantageous to produce two 
short boards by crosscutting. 

FIGURE 48 Determining surface measure of tapered boards 

1: 4' 
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\ 
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12' 

Width measurement taken at narrow end 
Determine SM here (one-third length 
from narrow end) 
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Boards Containing Both High and 
Low Grade Areas 
Types requiring crosscutting 

Figures 49 and 50 show the value gain which 
can be achieved by crosscutting a long board 
which shows a pronounced quality gradient when 
going from one end to the other. The board in 
Figure 49 is typical of that often produced from 
butt logs containing a lot of butt swell. The first 
eight feet (generally free from wane) comes from 
the larger or swelled portion of the log; the sawyer 
has tried to salvage as much clear wood as 
possible. The reverse side of the entire board is 
clear, and therefore grades FAS. The face will not 
grade FAS for three reasons: 

(a) With a SM of 13, the yield required would be 
130 units (i.e. 13' SM x 10). In the two cut-
tings available the actual yield would be 8-
1 /2" x 8' = 68 units,+ 5-1 /2" x 8' = 44 units, 
for a total of 112 units. Therefore, the face 
grades No. 1 Common (as the yield needed 
for that grade is 13' SM x 8 or 104 units). 

(b) There is more than 1/2 the length in wane 
on both edges. 

(c) Also, there is more tl_lan 1 I 12 the SM in 
wane (the reader may wish to prove this). 

As a potential Selects (Common Back Selects), 
wane on the No. 1 Common face shown exceeds 
the permitted length (i.e. 1/2 length) and width 
(i.e. 1/3 the width of the piece) for a board that is 
6" and wider and 4' SM and over. The only other 
alternative would be a Sound Back Selects but the 
required FAS yield of cuttings with the reverse 
side sound falls short of the 130 units needed (by 
18 units). The board is No.1 Common. 

FIGURE 49 Crosscutting to improve board value (1) 
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The initial edging procedure was the correct 
one. If the edgerman had produced a 6-inch width 
(instead of a 10-inch width), then almost 4" of clear 
wood (in total) over about 7' of length would have 
been wasted. Using 4/4 hard maple lumber prices 
of $325/Mbf for FAS and $230 for No. 1 Common, 
13' SM of No. 1 Common would be worth $2.99, 
compared to $1.95 for 8' SM of FAS. By attempting 
to raise the grade of the initial piece from No. 1 
Common to FAS, $1.04 would have been 
sacrificed. If the edgerman edges wide, leaving 
the excess wane on the board, the trimmerman 
can crosscut the piece in half, returning the 
waney portion to the edgerman for re-edging into 
a 6-inch width. The reasonably clear 8-foot portion 
requires no further manufacturing. 

The grade and value of the two boards produced 
by this edging and trimming procedure would be: 

Board A 
Width and length: 10" x 8' 

Surface measure: 10
1; 8 = 7' 

Assumed grade: FAS 
No. units required for FAS: 7 x 10 = 70 units 
No. of actual units in one cutting: 
10" x 7' = 70 units 
Grade: FAS 
Value: $2.27 and, 
Board B 
Width and length: 6" x 8' 

6 X 8 Surface measure: = 4' 

Assumed grade: FAS 
No. units required for FAS: 4 x 10 = 40 units 
No. of actual units in 1 cutting: 
5-1 /2" x 8' = 44 units. 

8' 

B 



Grade: FAS 
Value: $1.30 

The total value of the two pieces from the board in 
Figure 49 would be $2.27 + $1.30 = $3.57, or 58 
cents more than the full width and length No. 1 
Common board, or $1.62 more than the 6-inch full-' length FAS board. 

To accomplish this board remanufacture, there 
must be some efficient means of returning the 
board to the edger. Only a simple, inexpensive 
belt conveyor is required in most mills. Unfortu-
nately, some mills are poorly designed and a 
return conveyor is not possible. To get the maxi-
mum dollar return from every live-edge board 
produced by the sawyer, the opportunity for cross-
cutting and re-edging is necessary. 

In one of the biggest hardwood mills in the 
continent there is a large printed sign hanging 
above the edger. It states: "Leave a little wane at 
narrowest part of every grade board". The mes-
sage is clear; if a board is edged severely over its 
full length, its value is reduced. Boards should not 
be edged more than the Rules require, or more 
than the term "properly manufactured" implies. 
Severe edging often results in a severe volume 
and value loss. One inch or more edged un-
necessarily over a length of 16 feet (even from a 
15-inch-wide board) results in a greater volume 
loss than a reduction of board length by 1 foot 
through excessive trimming. 

.Figure 50 shows a board with several knot 
defects towards one end. No further re-edging is 
required, but crosscutting is clearly necessary to 
improve total value. This type of board is often 
produced from butt logs of medium-sized trees 
(6,7). The basal10-foot portion of the log surface is 

FIGURE 50 Crosscutting to improve board value (2) 
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clear; the knots are deeply imbedded. In the next 
6-foot section the knots are closer to the surface 
and thus they appear in the first board. From a log 
making point of view, a shorter butt log would 
have been better; it would have yielded more high 
grade lumber than the 16-foot log. 

As an 8-i nch, 16-foot board with a surface 
mea$u re of 11 ', the location of the knot defects on 
the face shown prevents any possibility of FAS. 
The best grade would be No. 1 Common, with a 
yield requirement of 11 x 8 or 88 units. The 
number of units available in two cuttings would be 
8" x 10-1/2' or 84 units,+ 6" x 4' or 24 units, for a 
total of 108 units. The value of this board would be 
$2.53. 

If the board is crosscut at point "a", the grade 
and value of the two boards would be: 

Board A 
Width and length: 8" x 12' 

Surface measure: 8 = 8' 
Assumed grade: FAS 
No. of units required for FAS: 8 x 10 = 80 units 
No. of actual units in 1 cutting: 8" x 10-1 /2' = 84 
units 
Grade: FAS 
Value: $2.60 and, 
Board B 
Width and length: 8" x 4' 

Surface measure: 8 4 
= 3' 

Assumed grade: No.1 Common 
No. of units required for No. 1 common: 3· x 8 = 
24 units 
No. of actual units in 1 cutting: 6" x 4' = 24 units 
Grade: No.1 Common 

.. I. 4' :I 
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Value: $0.69 
The total value of the two pieces from the board in 
Figure 50 wou ld be $2.60 + $0.69 = $3.29, or 76 
cents more than the full-length No. 1 Common 
piece. This is another example showing the im-
portance of crosscutting suitable boards into two 
pieces. Although this practice produces more 
short lengths, this often heard criticism is hardly 
valid since the total value of the lumber is signifi-
cantly improved. As long as a shipment of lumber 
does not contain an excessive number of short 
lengths (as defined in the Rules), crosscutting this 
type of board makes good economic sense. 

Types requiring ripping 
Figure 51 shows a board whose value can be 

improved by ripping . This is often possible when a 
wide board contains a strip of defective wood 
along one edge, with the remainder of the board 
generally clear. In Figure 51 most of the defects 
present are concentrated in a 3-inch width, leaving 
the remaining 7" almosfclear. The reverse side is 
similar to the face shown. 

As a 10-inch width by 12', the board grades No.1 
Common. The number of units needed for this 
grade is 10' SM x 8 or 80 units. The actual number 
of units in two cuttings is 6" x 12' or 72 units,+ 4" x 
5-1 I 4' or 21 units, a total of 93 units. This exceeds 
the number required by 13 units (and is 7 fewer 
than the number required for FAS). The value of 
this full-width and length No. 1 Common board is 
$2.30. 

If the board is ri pped, the grade and value of the 
two boards would be: 

Board A 
Width and length: 3" x 12' 

S f 3 X 12 = 3. ur ace measure: 12 

FIGURE 51 Ripping to improve board value 
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Assumed grade: No.2 Common 
No. of units required for No.2 Common: 3 x 6 = 
18 units 
No. of actual units in 2 cuttings: 
3" x 5-1 /2' = 16-1/2 units 
3" x 2-1/2' = 7-1/2 units 
Total 24 units 
Grade: No.2 Common.This board could not grade 
No. 1 Common as the yield required in two cut-
tings for a SM of 3' would be 75% or 9/12. The 
number of units needed would be 3' SM x 9, or 27. 
Value: $0.43 and, 
Board 8 
Width and length: 7" x 12' 

S f 7 X 12 = 7, ur ace measure: 12 
Assumed grade: FAS 
No. of units required for FAS: 7 x 10 = 70 units 
No. of actual units in 1 cutting : T x 10' = 70 
units 
Grade: FAS 
Value: $2.27 

Thus, as a result of grade-ripping, the value of the 
two boards would be $2.27 + $0.43, or $2.70. This 
total value is 40 cents greater than the value of the 
full-width and length No.1 Common board. 

In manufacturing a wide Common board, an 
accepted rule of thumb in years past was to grade-
rip when one-half or more of the original surface 
measure could be raised one grade, provided that 
the remainder of the board did not drop more than 
one grade. Alternatively, grade-ripping was advan-
tageous when 60 percent or more of a board could 
be raised one grade even though the remainder 
drops more than one grade (5). However, the price 
relationships among the various grades has 
changed recently for some species. The price of 
No. 1 oak, for example, has increased relative to 

12' 
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the other grades, and the value of an increase in 
FAS footage (from No. 1 Common) is less than the 
loss involved in dropping an equal footage to 
No. 2 Common. Therefore, each manager should 
develop his own rules of thumb based on current 
prices for the species which he saws. 

To carry out grade-ripping efficiently, a three-
saw edger with light or shadow lines is essential. 
Edgermen should pay close attention to these 
guidelines for graderipping wide boards in order 
to maximize lumber value. 

Certain lumber defects are not grade reducing, 
provided that they can be removed when a board 
is surfaced to a prescribed thickness. For 
example, such defects as wane, bird pecks, and 
gum pockets are not considered if they can be 
removed by surfacing a board to standard rough 
thickness (Paragraph 4, Page 7, NHLA Rules). For 
4/41umber, this standard thickness is exactly one 
inch for boards in the air-dry condition. (This air-
dry thickness of exactly one inch is considered 
necessary to permit clean surfacing to 13/16 inch 
after drying to 6 percent MC.) All mills provide a 
little extra thickness in lumber to accommodate 
sawing inaccuracy and shrinkage, usually 1/8 
inch for 4/4 lumber, i.e. such boards are usually 
sawn at least 1-1 /8-inches thick. This does not 
mean that wane 1/8-inch deep can be disregarded 
if the green board is (only) 1-1 /8-inch thick 
(because, after shrinkage, there would be less 
than one inch of clear wood under the wane). But, 
if the wane is only 1 /16-inch thick, or if it is 1/8-
inch deep and the green board is 1-3/16-inch 

FIGURE 52 Crosscutting to improve board value (3} 
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thick, then the wane can be disregarded. The most 
commonly used standard rough and surfaced 
thicknesses may be seen on Page 9, Paragraph 14, 
NHLA Rules. 

In addition, the Rules provide for the admission 
and exclusion of stain, and Paragraphs 24, 25, and 
26, Page 11, discuss this blemish. In species such 
as aspen and cottonwood, any amount and 
severity of stain is admitted in clear-face cuttings 
of all grades. Also, the same extent of stain is 
admitted in sound cuttings of any species. When 
the admittance of stain is not specified, it may be 
included in a clear-face cutting only if it can be 
removed by surfacing a board to standard dressed 
thickness. For nominal one-inch hardwood 
boards, the dressed thickness is 13/16" (see 
Paragraph 14, Page 9, NHLA Rules, for other rough 
and dressed thicknesses). 

The lumber grader must subtract the required 
dressed thickness, e.g. 13/16" for 4/4 lumber 
dressed two sides, from the actual thickness at 
time of grading to determine the depth of stain 
that can be allowed. Using the metal flange on the 
end of the board rule, he then scrapes the stained 
surface to determine whether the stain is suf-
ficiently shallow to surface out. Also, stain is only 
assessed in the cutting area of a board; if it occurs 
outside a cutting, it is disregarded unless it lies 
within the first lineal foot from each end of an FAS 
face (see Page 49). 

Figure 52 shows a hard maple board 8" x 12' with 
approximately 4' of its length containing stain. 
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The actual rough thickness of the piece is 
1·13/16" and, apart from the stained area (one 
surface only), both faces are free from any defect. 

In hard maple, stain is not permitted on the 
good face of a cutting unless it will dress out to 
standard surface thickness. (This refers to all 
types of stain except mineral stain; the latter is 
permitted in hard maple under the standard rules.) 
In Figure 52 the stain would dress out but the trim· 
merman thought otherwise and crosscut the 
board at a· instead of leaving it as 12'. As an a-toot 
piece of 5' SM grading FAS, the value would be 
$1 .62. As a full-length 12-foot board of a· SM 
grading FAS, the value would be $2.60, a dif· 
terence of $0.9a. However, since the stain will 
dress out (remember the board was sawn fairly 
plump), the 4-foot piece would grade No. 1 
Common because of length alone. Its value based 
on 3' SM would be $0.69, reducing the total loss to 
$0.29. On the other hand, if the stain would not 
dress out, the 4-foot piece would only grade 
No. 38 Common (any amount of stain is admitted 
in Sound Cuttings). If the stained area covered on-
ly 3' of the board and the trimmerman made the 
crosscut at 9', then the remaining 3-foot piece 
would be below grade because of length. With no 
value as lumber, it would end up as chips. 

To do a proper job of edging and trimming, it is 
important for edgermen and trimmermen to be 
familiar with the specific requirements and ex-
ceptions of the various species contained in the 
Rules. In the case of stain, a knowledge of those 
species and grades that admit stain in all grades 
is essential. The proper evaluation of stain takes 
experience and time, and the latter is often in 
short supply at the edging and trim stations. But 
the alternative is to process blind, and lose 
lumber value. 

Miscut Boards 
Lumber that contains excessive variation in 

thickness throughout its length may be very trou· 
blesome during several stages of remanufacture. 
For example, such lumber piled for drying often 
develops excessive degrade (particularly warp) be-
cause it is not properly restrained. When it is cut 
up into furniture components, some pieces will 
not dress out to the required thickness. The 
grading rules provide l imits on the maximum 
difference that will be permitted between the 
thickest and thinnest points of a board. When this 
limit is exceeded , the board is classified as 
miscut and is laid aside. In other words, it has no 
value in that size class unless it is remanufactured 
to conform with the prescribed maximum thick-
72 

ness tolerance in the Rules. 
In the following pages, several types of miscut 

boards are discussed, and various edging and 
trimming solutions are suggested. However, the 
most expedient solution in many cases is simply 
to pull these boards off at the green chain and 
direct them to the planer for dressing to the next 
standard thickness. 

Paragraph 9, Page a, of the NHLA Rules gives 
the maximum variation in thickness that will be 
permitted for rough lumber of various nominal 
thicknesses. For rough lumber with a nominal 
thickness of 1/2" or less, only 1/a" is permitted; 
for lumber 5/a" to 3/4" the maximum variation 
permitted is 3/16", and for lumber 4/4" to 7/4", 
only 1/4" is permitted. For lumber thicker than 
7/4", the amounts permitted are correspondingly 
increased. If the thickness variation in a board 
does not exceed the limit (i.e. Paragraph 9, Page 
a, is not violated), the proper method of recording 
the thickness and grade is covered in the second 
paragraph of Paragraph 4, Page 7, NHLA Rules. To 
obtain a clearer understanding of the application 
of the ru les concerning "thick and thin" lumber, 
edgermen and trimmermen are advised to study 
the contents of these paragraphs carefully. 

Although a miscut board may be classed as 3/4" 
thick, and priced according to the market price for 
3/4" lumber, the footage is recorded as though the 
thickness were 4/4". 

In the following examples, no allowances have 
been made for shrinkage. In practice, a green 4/4 
board should be at least 1-1/a" thick to ensure that 
it will be at least 1-inch thick in the dry condition. 
The point to be made is that edger and trimmer 
operators should salvage as much value as 
possible from miscut boards. 

Figure 53 shows a board a· wide and 12' long 
with a SM of a. At point (a) the thickness of the 
piece is 7/a"; at (b) it is 1", (c) it is 1·1116", (d) it is 
1-1/a", (e) it is 1-3/16", and at (f) it is 1·1/4". From 
the thinnest point to the thickest point of the 
board, the difference in . thickness is 3/a". The 
reverse side of the board is identical to the face 
shown. 

From the location of the only two defects in the 
board it appears that an FAS grade is easily at-
tainable. The number of units required for FAS 
would be a· SM x 10 or ao units. Although two cut-
tings are easily obtainable, the number of units in 
a single cutting a· x 10-1/2' would be a4 units, or 4 
units more than required. Now, having established 
the grade as FAS, the next matter requiring atten-
tion is to record the thickness and then to check 



the variation in thickness. The thickness assigned 
to the whole board is taken at the thinnest cutting 
used, which in this case (Figure 53) is 7 18". Since 
there is no standard thickness of 7 18" for hard-
wood factory lumber, the next lower thickness of 
314" is used (Par. 13, Page 9, NHLA Rules). The 
next step is to check the variation in thickness 
and, for a board that is 314", the maximum amount 
permitted between the thinnest and thickest 
points is 3116" (Par. 9, Page 8, NHLA Rules). The 
actual thickness variation for the board in Figure 
53 is 318" or 6116", which is 3116" more than the 
3116" permitted. Because of this, the board is 
graded as a 314-inch FAS miscut, and it is ex-
cluded from any shipment in its present form. 

As the board in Figure 53 has been edged, the 
problem of what to do with it now is left up to the 
trimmerman. In remanufacturing the board, one of 
the prime considerations would be the markets 
served by the company. For example, if there is no 
market for 314-inch thicknesses, there is little 
point in producing them and therefore, the 1-inch 
thickness would be favored. In addition to mar-
kets the trimmerman must keep the following in I 

mind: 
(a) The thickness of the thinnest cutting used 

must at least equal the nominal standard 
thickness of the remanufactured board, as 
listed in the NHLA Rules, 

(b) The maximum thickness variation for this 

FIGURE 53 Remanufacturing miscut boards (1) 
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standard thickness must not be exceeded 
and, 

(c) In remanufacturing the board by crosscut-
ting, the highest value (combination of 
grade and surface measure) should be 
produced. 

In remanufacturing the board in Figure 53, three 
alternative crosscuts are evident. In discussing 
these alternatives, no board values or procedures 
for determining the grade will be presented; these 
calculations will be left to the reader. The market-
ability of a thickness will not be considered, but 
the effect of thickness on nominal lumber volume 
will be. 
Alternative A - The board is crosscut at (b). This 
will give two pieces as follows: 

1. Position -(a) to (b) 
Size- 8" x 4' 
Grade- No.1 Common 
Thickness- 314" 
Variation in thickness permitted- 3116" 
Actual variation in thickness- 1 18" 

2. Position -(b) to (f) 
Size- 8" x 8' 
Grade- No.1 Common 
Thickness- 1" 
Variation in thickness permitted- 1 14" 
Actual variation in thickness - 1 I 4" 

Alternative B - The board is crosscut at (c). This 
will give two pieces as follows: 

1-1 18" 

2' .. ,.__ 
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1. Position- (a) to (c) 
Size- a" x 6' 
Grade- Selects 
Thickness- 314" 
Variation in thickness permitted- 3116" 
Actual variation in thickness- 3116" 

2. Position -(c) to (f) 
Size- a" x 6' 
Grade- No.1 Common 
Thickness- 1" 
Variation in thickness permitted- 114" 
Actual variation in thickness- 3116" 

Alternative C - The board is crosscut at (b) and 
(e). This will give two pieces as follows: 

1. Position -(a) to (b) 
Size- a" x 4' 
Grade- No. 1 Common 
Thickness- 314" 
Variation in thickness permitted- 3116" 
Actual variat ion in thickness - 1 Ia" 

2. Position - (b) to (e) 
Size- a· X 6' 
Grade- Selects 
Thickness- 1" 
Variation in thickness permitted- 1 14" 
Actual variation in thickness- 3116" 

FIGURE 54 Remanufacturing miscut boards (2) 
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In each of the three alternative methods of 
remanufacturing the board in Figure 53, lumber 
was produced which conformed to the Rules; the 
only question remammg is which method 
produced the greatest lumber value . Alternatives 
A and 8 utilized the entire 12-foot board whereas 
Alternative C utilized only 10' . Alternat ive B 
maximized lumber value. 

Figure 54 shows a severely edged board a· wide 
and 12' long, clear both faces. The board is 7 Ia" 
thick at each end , and 1-1 I 4" thick at the mid-point 
of its length. The variation in th ickness between 
the thinnest point (7 Ia") and the thickest point (1-
1 I 4") is 31a" which is double the permissible 
amount of 3116". As it stands , therefore, the board 
is a 314-inch FAS miscut. 

There is one log ical way to remanufacture this 
board. Crosscutting at (b) and (f) would give a 
piece a" wide by a· long. As a 414 board, the 
amount of variation in thickness would be 1 14", 
which is the maximum permitted. It would be sold 
as a 414 FAS. The two 2-foot lengths from either 
end would be chipped. 

The important point regarding Figure 54 is that 
the trimmerman should instantly recognize the 
fact that the board is miscut, and then must in-
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stantly determine which crosscutting alternative 
will provide the maximum salvage value. A partial 
dollar return from a board is better than no return 
at all. 

In the preceding discussion of miscut lumber, 
two specific examples were presented; however, 
there are other types of miscuts. For example, a 
board may be excessively thin in the middle and 
thick on the ends. Also, boards may be produced 
which are thick along one edge and thin along the 
other edge. When this occurs, it is the edgerman's 
responsibility to reduce the excessive variation in 
thickness by ripping the board. 

Sizes and Grades Requiring 
Special Yield Considerations 

Edgermen and trimmermen should be aware of 
certain sizes and grades of boards which require 
special yield considerations. Figure 55 shows a 
number of these boards in the grades of FAS, 
Selects, No. 1 Common, and No. 2 Common. For 
each example, the fractional yield needed in a 
single cutting is represented by the non-shaded 
area, i.e. the dark areas need not be clear. 

Although some of these boards have been dis-
cussed previously (Page 17, "Number of Cuttings 
and Yield Requirements for Low Surface Measure 
Boards") they are repeated here along with other 
examples because their yield requirements are 
very demanding on both edgermen and trim-
mermen working under pressure. 

Board (a), a 6-inch by 8-foot FAS, is presented 
because a single defect located within the board, 
so that the cutting yield loss is greater than the 
shaded portion shown, would reduce the grade to 
a No. 1 Common (assuming that the two faces are 
similar). The same would hold true for a board 
which is 6" wide and 10' long because both board 
sizes (4' and 5' SM respectively) permit only one 
cutting for FAS. A potential FAS board must be at 
least 6' SM before an extra cutting is permitted for 
a yield of 11/12 or 91-2/3% (Page 18). 

If a defect is positioned in such a location that 
the best grade available is No. 1 Common, the 
edgerman and trimmerman should recognize this 
fact and be somewhat less restrictive in the 
amount of wane included. In particular, for those 
boards whose surface measures are borderline, a 
slight addition to width could be the margin 
required to gain an extra board foot. 

The next four boards, [(b), (c), (d), and (e)] 
represent the Selects grade. The first two are 
identified as "special cases"; however, all four are 

unique in that the FAS side must have a 11/12 or 
91-2/3% cutting yield. In both (b) and (c) the 
number of units required for the FAS side (side 
shown) would be 3' SM x 11 = 33 units. In these 
examples, the total number of units available 
within each full width and length board is less 
than 33 units. Therefore, in boards (b) and (c) the 
FAS side must be 100% clear (i.e. no yield 
reducing defects permitted). The reverse sides, 
however, may be sound or they may be No. 1 
Common. If sound, they must be 100% sound. If 
No. 1 Common, wane may be present in ac-
cordance with the rules for Selects, 4" and 5" wide, 
and pieces 2' and 3' SM. In addition, other un-
sound defects may be present on the No. 1 
Common face since the reverse side of Common 
Back Selects is not required to be sound. 

On the other hand, board (d) does not present 
any cutting yield problems even though it too 
must cut out 11/12 or 91-2/3%. As a 3' SM piece, 
the number of units required would be 33 (i.e. 3' 
SM x 11) from a total number available of 36 within 
the whole board. The dark-shaded portion repre-
sents the 3 units not required for the 11/12 yield. 
Board (e) has a SM of 2, and 22 units are needed. 
The shaded portion represents the 2 units not 
required. 

The next two boards (f) and (g) are No. 1 Com-
mon and these have been discussed previously. 
Board (f), with a SM of 1', must be 100% clear both 
faces. Of all grades of boards, this is the only case 
(Standard Rules applying) which requires a board 
to be 100% clear on both faces. Board (g), a 2' SM 
No. 1 Common board, must yield 9/12 or 75%. 
No. 1 Common boards of 3' SM and over need only 
yield 8/12 or 66-2/3%. 

Board (h) is No.2 Common and has a SM of 1'. 
No.2 Common boards of this size must yield 8/12 
or 66-2/3%. All No.2 Common boards 2' SM and 
over require only 6/12 or 50% yield. However, if 
the basic yields of 8/12 and 6/12 for No. 1 
Common and No. 2 Common boards cannot be 
met, an additional cutting may be taken for an 
increased yield of 9/12 and 8/12 respectively. 
This rule applies only to boards which are 3' to 7' 
SM for No. 1 Common, and 2' to 7' SM for No. 2 
Common. Additional time is necessary to assess 
a board for an extra cutting, and this may be a 
limiting factor for both edgermen and trim-
mermen. However, both operators should be 
aware of this rule and should use it to maximize 
lumber value yield. 

The boards in Figure 55 collectively represent 
types which often cause problems to edgermen 
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and trimmermen. The examples of the Selects 
grader boards (b), (c), (d), and (e)] are the most 
difficult to edge and trim because of the 
numerous rules that usually apply to both faces. 
The FAS side of the first two boards [(b) and (c)] 
must be 100% clear and it is just this type of grade 

exception that should be recognized by edgermen 
and trimmermen. Similarly, the yield requirement 
for 1' SM No. 1 Common boards (i.e. 100% clear 
both faces) must be known as well. There is no 
other way to maximize lumber value than by 
knowing the rules -board exceptions included. 

FIGURE 55 Sizes and grades requiring special yield considerations 
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6" x a· 
FAS (a) 10/12 Poor Face 

4· x a· 
Selects (b) 100% clear FAS Face· 

5-114" 6" 
(c) 100% clear FAS Face· 

(d) 11/12 FAS Face 

4" X 6" I 11/12 FAS Face (e) 

No. 1 Common (f) 
3"" X 4" 

100% clear Both Faces 

(g) 
3" x a· 

9/ 12 Poor Face 

No.2 Common (h) a/ 12 Poor Face 

*Both (b) and (c) are technically No. 1 Common (because they have 
less than the required 33 units) but they are accepted in the 
market place as Selects. 
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Boards from Sweepy Logs 

Sweepy logs, including crooked logs, increase 
costs all the way from the woods to the green 
chain in the sawmill. They are more difficult to 
handle on the rollways; they reduce the hauling 
capacity of trucks because they cannot be piled 
compactly; and , if such logs are not clearly expo-
sed in the log deck, scalers are unable to properly 
assess the amount of crookedness and may give 
them too much scale. 

In the sawmill, crooked logs require extra 
debarking time and they often jam or break 
equipment; they need more time to position and 
dog on the carriage. Often, in order to dog a 
crooked log securely, it is necessary to position it 
in a way which will not result in the best lumber 
recovery. If insecurely dogged, miscut lumber will 
result, or even a major accident if the log breaks 
loose. 

A second objection to crooked logs is their 
effect on both lumber recovery and lumber value. 
They often cost more to saw than the value of the 
lumber produced from them. The immediate ef-
fect of sweep or crook in a large log (with clear 
faces) is to bring the underlying heart defects to 
the surface earlier with each successive cut (when 
the log is turned to present either the convex or 
the concave face to the saw). Lumber from the 
convex face is usually very short and wide, or 
longer and narrow; it cannot be both wide and 
long. The grade of these boards is often further 
reduced because the defects beneath the surface 
of the log are soon exposed in the middle of each 
piece. Lumber from the concave face, on the other 
hand, is usually short, either because the board 
narrows so much in the middle that it has to be 
crosscut twice to produce two short boards, or 
must be trimmed from both ends in order to make 
Selects and Better, and maximize board value. If 
the log is sawn with the horns up or down, there is 
a heavy loss in volume recovery and, to some ex-
tent, grade recovery as well. The type of board pro-
duced from these faces will be discussed later. 

Crook mainly affects lumber recovery (not 
grade) in small-diameter logs, or larger logs whose 
faces are defective (e.g. several bad knots). These 
logs are not worth careful (time-consuming) 
sawing, and they should be live sawn as quickly as 
possible to get rid of them. A sawing procedure 
with the convex face "in or out" should provide 

the highest lumber recovery; however, the 
carriage must be adequate to the task irrespective 
qf which face is presented first to the saw. Such a 
l.og should usually be sawn convex face out so 
that the two ends of the log can be dogged (the 
rniddle dogs will usually miss the log). 

Lumber from Sweepy Logs 
Figure 56 illustrates the nature of lumber from 

the convex and concave faces of crooked logs 
with four clear faces. The log is 17 inches in 
diameter, 12 feet long, and has a sound, knotty 
heart which occupies approximately 40% of the 
area of the small end. 

Assuming that the log can be dogged securely 
so as to present the concave face to the saw, the 
first sawline will produce two thick, short slabs 
(commonly known as "horns"). The first board 
(identified as Board 1 in Figure 56) is usually full 
length, but the central portion of the outer face is 
generally wane-covered. As a full-length piece, 
such boards would be discarded as unmerchan-
table because of excess wane. Although 4-foot 
boards could be produced, many millmen refuse 
to recover these "shorts" because the extreme 
cross-grain makes them unsuitable for most 
purposes, and the producer must be careful not to 
prejudice market acceptance of (straight-grained) 
short boards. 

In Board 2 the heart defects begin to appear at 
each end, and in Board 3 they are even more 
visible. To upgrade these boards to FAS or 
Selects, trimming of either or both ends is often 
required, and trimmermen should be alert to this 
necessity. 

The character of boards from the convex face is 
totally different; the heart defects show up in the 
middle of boards. Board 4 is the only one of the 
three which does not contain any heart defects, 
but both edgerman and trimmerman have to be 
careful to apply the appropriate rules to low 
surface measure boards of this type. The potential 
grade is often a short, wide No. 1 Common board, 
or a narrow, longer (6 foot) Selects board. Board 5 
has one clear face, with the reverse side showing 
a scattering of heart defects. As a potential 
Selects (probably a Sound Back Selects) both the 
edgerman and trimmerman have to see that the 
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FIGURE 56 General quality of lumber from the convex and concave faces of a clear sweepy log 
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wane rules are not violated, especially if the piece 
is 4" or 5" wide, or 2' or 3' SM. The final piece, 
Board 6, is well into the defective heart zone and 
the grade probably would be no better than No. 2 
or 3 Common. The reverse side of this piece (the 
poorest side) would be the grading face. For this 
quality of board, considerable latitude can be 
exercised in the amount of wane permitted, and 
severe edging and trimming would not be recom-
mended. 

Aside from the poor volume and grade recovery 
obtained in processing crooked logs, most of the 
lumber is cross-grained and contains con-
siderable tension wood. As a result, when this 
lumber is dried, it usually warps more than normal 
lumber, and it presents all sorts of subsequent 
problems to furniture manufacturers from the cut-
up operation to final assembly and finishing. 

Crooked logs have a significant effect on 
average lumber length. In one study conducted by 
the EFPL on crooked yellow birch logs, the 
average lumber length reduction was 24% for logs 
with a sweep of approximately 10%, 36% for logs 
with sweep ranging from 20 to 33-1/3%, and 47% 
for logs with sweep approximating 50% (8). A sig-
nificant reduction in average lumber length is im-
portant to a sawmiller because the NHLA Rules 
restrict the admission of short lengths in all 
grades. For example, the FAS grade will admit 
lengths from 8' to 16' but with the stipulation that 
in any shipment only 30% of the boards can be 8' 
to 11' and, of these, only one-half may be 8' and 9'. 
At the other end of the grade scale, the 3B Com-
mon grade admits pieces 4 to 16 feet long, but on-
ly 50% of the volumes may be 4' to 7', and of these 
lengths, only one-half may be 4' and 5'. 

In edging and trimming boards from the con-
cave and convex faces of crooked logs, it is ab-
solutely essential for edgermen and trimmermen 
to look at both sides of these boards in order to 
determine what edging and trimming procedure 
will maximize board value. The primary decision 
on the grade potential of a board, of course, rests 
with the edgerman and, if at all possible, he 
should not be pressured to make instant grade 
decisions based on one face only. Unfortunately, 
in many sawmills both the edgerman and trim-
merman are pressed for time. 

Boards from concave face 
Figure 57 shows a 4/4 inch, 14-foot board from 

the concave face of a sweepy log. The board is 
similar in quality to Board 3 of Figure 56, and Face 
A of Figure 57 corresponds with the face shown 
for Board 3. All the knots are sound. 

The first reaction of the edgerman to both faces 
of the board in Figure 57 should be that as a full-
length piece, the potential grade would probably 
be no better than No. 2 Common. Since Face B 
has the lower cutting yield, the grade would be 
based on this face. Face A, the better side, would 
probably grade no better than No. 1 Common. 
Since Face A has the potential for FAS if trimmed 
at both ends, and the reverse side (Face B) is 
sound, the edgerman should produce a Sound 
Back Selects. 

Having assessed the potential grade of the 
board as Selects over a length of 11 ', the edger-
man edges the board with the wane side up (better 
face) as an 8-inch width (see Figure 57, Face A). By 
edging to this width, he leaves a 5-foot length of 
wane along one edge and about a 3-foot length 
along the other edge. In both cases, wane does 
not exceed 1/2 the length of the board, or 1 I 12 the 
SM for FAS. The trimmerman now receives the 
piece and glances at both faces, noting the large 
defect-free area of Face A and the amount of wane 
retained on the 14-foot board. He instantly realizes 
that the edgerman has edged the board for a 
Selects, not No. 2 Common, and therefore he 
trims 2' from one end and 1' from the opposite 
end. The board ends up as an 8-i nch by 11-foot 
Common Back Selects. (Note: a Selects should 
always be edged with the wane face up 
irrespective of whether it is the FAS face or the 
poorer face.) 

Obviously there are other methods of edging 
and trimming the board in Figure 57. The following 
discussions will show the comparative dollar 
return for four different methods of edging and 
trimming this board. In Method 4, the grade of 
Selects will be proven and its value determined. 
For the sake of brevity and a clearer appreciation 
of the various edging ar)d trimming methods used, 
a number of steps normally followed in grading 
will be left out. Since the essential information 
such as SM, cutting sizes, etc., is provided, the 
reader may wish to follow the detailed grading 
procedure outlined earlier. 

METHOD 1: The board was edged 8" wide, but 
the trimmerman did not cut it back to 11'; he 
"decided" that the full 14-foot length would have 
the greatest value. As an 8-inch x 14-foot board, 
the SM is 9 square feet. Since Face A will ob-
viously not make FAS, it is considered for No. 1 
Common with a cutting unit requirement of 9' x 8 
or 72 units. The one readily apparent cutting of 7-
3/4" x 10' yields 77-1/2 units, which is more than 
sufficient for No. 1 Common. Face B, however, is 
the poor side. As a No.2 Common the cutting unit 
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requirement is 9' x 6 or 54 units. Two cuttings 3-
7/8" x 8-3/4', and 3-7/8" x 7-3/4', are available, for 
a total of 63-15/16 units. This face grades No. 2 
Common and is the grade of the board. At $145 per 
Mbf, its value is $1.30. 
METHOD 2: In this case the edgerman does not 
try to make anything better than No. 2 Common, 
and edges the board 9" wide. The trimmerman just 
squares-up the ends, leaving the length at 14'. The 
9-inch x 14-foot board has a SM of 10 square feet. 
The No. 1 Common yield requirement for Face A 
would be 10' x 8 or 80 units and, since the total 
number of cutting units available is 77-1/2 units, 
this face would grade No. 2 Common in one 

cutting. 
The actual number of units calculated for this 

face in the previous paragraph is not exactly cor-
rect. The yield obtained was based on one cut-
ting when in actual fact the rules for No. 1 Com-

't 3 tt' (' SM + 1 10 + 1 mon perm1 cu 1ngs 1.e. 3 = 3 or 
3 cuttings). If Face A is studied, it is apparent that 
3 cuttings could be laid out, with an increase in 
the number of units available. In 3 cuttings, the 
extra 2-1/2 units needed to make the 80 units 
required for No. 1 Common might be obtained . 
However, this exercise would be academic be-
cause Face B (the poor face) will be the grading 

FIGURE 57 Edging and trimming boards from the concave face of a sweepy log 
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face, and it certainly will grade no higher than 
No.2 Common. 

The number of units required for Face B would 
be 10' x 6 or 60 units, and the number of units 
available in the two cuttings previously calculated 
is 63-15/16 units. This face makes No.2 Common 
by 3-15/16 units. The value of the board now is 
$1.45. 

Method 2 provides the best grade and value for 
the board in Figure 57 when trimmed to maximum 
length . By the addition of 1" to the width, ad-
ditional wane was added to the board, but not to 
the extent that it would have been excessive for 
No.2 Common. On the other hand, if slightly more 
than 1-1 I 4" had been added to the width, then the 
required yield could not have been met and the 
grade would have dropped to No. 3A Common. 
Unfortunately, the kind of edging and trimming 
typified by Methods 1 and 2 frequently occurs in 
many sawmills. 
METHOD 3: The edgerman notes the large clear 
area in Face A and, after seeing the reverse side, 
decides on a 9-foot FAS board. Accordingly, he 
edges the board to a width of 7·7 /8". If he had 
edged to an 8-inch width, the board would have 
had a 5-foot length of wane, too much for FAS. The 
trimmerman next removes 2' from one end (as 
shown in Figure 57) and 3' from the opposite end 
(instead of the one foot shown). As a 7-7/8 inch by 
9-foot board, the SM is 6 square feet. Face A is 
now 100% clear except for a little wane along two 
edges, both less than 1/8 inch in width and less than 
4-1/2 feet long, and it grades FAS. The poor side 
(Face B) has a few sound knot defects at each end, 
and one cutting 7-3/4" by 7-3/4' is taken. (Note: 
the wane on the reverse side (Face A) is not in-
cluded.) The required yield for FAS is 6' x 10 or 60 
units. The actual number of units in the one 
cutting is 60-1/16 units, and Face B also grades 
FAS. The value of this FAS board at $325 per Mbf 
is $1.95, a value increase of 65 cents over the No.2 
Common board produced by Method 1, and 50 
cents over the No. 2 Common board produced by 
Method 2. 
METHOD 4: The edgerman and trimmerman 
combine to produce an 8-inch by 11-foot Common 
Back Selects, as shown by the solid lines in 
Figure 57. Face A contains 5' of wane along one 
edge and 3' of wane along the opposite edge. 
There are a few sound knots within one foot from 
one end . Aside from these defects, the face is 
clear. Face B has a few sound knots within one 
foot from one end, and sound knots within two 
feet from the opposite end. Face A is considered 
the better face and Face B the poorer face. 

In order to grade FAS, Face A requires 7' x 10 or 
70 cutting units. The number of units available in 
one cutting 7-3/4" x 10' is 77·1/2 units and there-
fore this face grades FAS. To grade No. 1 Com-
mon, with a SM of 7, Face B requires 7' x 8 or 56 
units. The number of units available in the two 
cuttings 3-7/8" x 8-3/4', and 3-7/8" x 7-3/4', is 63-
15/16 units. This is 7-15/16 units more than 
required, and the board grades Selects. Its value, 
based on $305 per Mbf, is $2.13 or 18 cents more 
than the FAS board produced by Method 3. 

Table 4 summarizes the data for the four 
methods of edging and trimming the board shown 
in Figure 57. 

The Selects grade yielded the highest value 
because there was much less trimmed off and the 
price difference between FAS and Selects is 
small. It is, nevertheless, important to note that 
both these grades showed a value increase of 30 
to 40 percent over the lower value No. 2 Common 
board, and this should provide a strong guideline 
for edging and trimming boards of this type. It 
pays to go after a Selects or FAS grade from the 
concave face of sweepy logs with clear faces. 

Recommended edging and trimming 
procedure for boards from concave face 
(a) Both faces of the board presented to the 
edgerman must be looked at. The good side of a 
board from the concave face will usually be the 
waney face because the interior face will have 
more heart defects exposed. 
(b) After deciding on the potential grade, the 
edgerman should edge the piece from the waney 
side, considering carefully the defect limitations 
(mainly wane) discussed in previous chapters. 
Edgermen should keep in mind the need for a 
minimum 4-1/4" face for Selects and 6-3/8" face 
for FAS. 
(c) If the edgerman has erred in edging too wide 
(retaining too much wane for FAS or Selects), the 
trimmerman should mark the correct edging lines 
with a crayon and should return the board to the 
edger. This practice should encourage the close 
working relationship between the edgerman and 
trimmerman which is essential if the maximum 
value potential of lumber is to be realized. 
(d) The trimmerman must also look at both sides 
of the board and should instantly recognize the 
target grade selected by the edgerman; he should 
trim off no more of the board than is essential to 
conform with the grade in question. Some form of 
conveyor for returning boards to the edger is 
essential. 
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Boards from convex face 
Figure 58 shows a 4/4-inch board from the 

convex face of the log in Figure 56. Faces A and B, 
Figure 58, correspond to Board 4 of Figure 56. 
Face A is clear except for wane, and Face B is 
completely clear. 

There are only two basic ways to edge and trim 
boards of this type. Depending on the length of 
face exposed, the alternatives would be to 
produce a long and narrow board or a short and 
wide board. The grade alternatives are a low 
surface measure Selects or a No. 1 Common 
board. If it is a Selects of 2' or 3' SM, the yield of 
the better (FAS) face must be 11/12 or 91-2/3%, 
with the reverse side sound or No. 1 Common. 
Also, the total length of wane on either face must 
not exceed 1/2 the length of the board, and it 
must not exceed 1/3 the width. If it is a short, 
wide, No.1 Common, probably having a SM of two 
square feet, the yield must be 9/12 or 75%. 

When a sufficient length of face is exposed in 
boards from the convex face, the Selects or FAS 
grade should be favored, due to the price dif-
ferential between these grades and No. 1 Com-
mon. 

The first alternative is a short, wide board 
(6" x 4'). One edge has wane almost the full length 
and the opposite edge has about 1 I 4 the length in 
wane. The reverse side is clear. With a SM of 2', 
the required yield for No. 1 Common is 2' x 9 or 18 
units. The actual yield in one cutting 5" x 4' is 20 
units, and the board grades No 1 Common. The 
value of this board at $230/Mbf is 46 cents. Upon 
receiving this board the trimmerman should in-
stantly recognize the proposed grade of No. 1 
Common and should trim the ends in accordance 
with usual industrial practice for this grade. 

Considering the amount of wane, it is doubtful 
whether the width or length of this board should 
be increased. On the other hand, the trimmerman 

FIGURE 58 Edging and trimming boards from the convex face of a sweepy log 
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does not have to carry out the edgerman's grade 
suggestion and, if he is alert, he would indicate 
the second possible edging position with a crayon 
and send the board back. The edgerman would re-
edge the piece to a 4-inch width, for subsequent 
trimming to a 6-foot piece, the minimum width and 
length for Selects. 

As a 2' SM Selects, the required yield is 2' x 11 
or 22 units. The actual number of units in the 
single cutting of 4" x 5-3/4' is 23 units, or one unit 
more than needed. Also, none of the defect 
limitations are violated and the piece just makes a 
Selects. Its value, based on $305/Mbf is 61 cents. 
This is 15 cents or 25% more value than the short, 
wide, No. 1 Common board. 

The only way that the board could be worth 
more as a No. 1 Common piece, would be to in-
crease the width by 2" or the length by 2', in order 
to increase the footage to 3 bf. If either of these 
procedures had been carried out, the value of the 
No. 1 Common board would have been 69 cents, 
or 8 cents more than the 2' SM Selects. But, would 
this board be marketable? One of the problems 
with low SM boards is that too much has to be 
added to the width or length of the board to in-
crease the board footage by even one bf and, 
when either of these procedures is carried out, 
excessive wane usually results. 

When flitches are edged and trimmed to 
maximize the lumber value according to the NHLA 
Rules, potential clear furniture components are 
often discarded, and this is particularly true of 
flitches from irregular logs, such as the one just 
discussed. On the other hand, such boards 
contain appreciable cross grain, and are less 
desirable for furniture, particularly for parts where 
there is considerable stress, such as chair legs. 

Boards from sweepy logs present few op-
portunities for upper grade lumber, particularly 
from the concave and convex faces. The edger-
man and trimmerman have to be both knowledge-
able and alert to recover all potential footage in 
these grades. Edging and trimming flitches from 
straight high-grade logs is relatively easy; it is the 
sweepy, medium quality logs that really test the 
ability of the sawmill crew. 

The convex face of a sweepy log usually 
produces low surface measure boards whose 
grades are governed by board length, width, and 
heart center defects which show up in the middle 
of pieces (Figure 56). If No. 1 Common and Better 
lumber is not produced from either of the first two 
boards, the chances of the third piece qualifying 
for either of the top three grades is unlikely. 

Recommended edging and trimming 
procedures for boards from convex face 
(a) As with boards from the concave face, the 
operator must look at both sides of boards from 
the convex face. 
(b) Both edging and trimming must be per-
formed with the wane side up. This is especially 
important when the following boards are being 
produced: 

(i) Selects - 2' and 3' SM and/or pieces 4" or 
5" wide, and those special-size Selects such 
as 4" x 8', 5-3/4" x 6', etc., which must be 
100% clear on the FAS side (Page 75), 

(ii) No.1 Common- Those pieces having a SM 
of one square foot (i.e. 3" wide x 4' long) 
which must be 100% clear on both faces. 

(c) Selects boards usually provide a higher dollar 
return than No. 1 Common, and this grade should 
be favored, providing that a sufficient length of 
face has been exposed. 
(d) If No. 1 Common Boards are produced, 
edgermen and trimmermen should know how 
much wane the customer will accept on these 
boards without objecting. To be certain of 
customer satisfaction, however, these boards 
should be cleaned up, with no more wane 
remaining than would be left on FAS lumber. 
(e) Boards similar to Board 6, Figure 56, which 
promise no better than No.2 or 3 Common, should 
be edged and trimmed so that the maximum 
footage possible is obtained, without making 
them unacceptable in the marketplace because of 
excess wane. 

Boards from straight faces of 
sweepy logs 

The final board type from a sweepy log is 
shown in Figure 59. It is produced from the two 
faces at right angles to the concave and convex 
faces shown in Figure 56. Because a single plane 
sweep (i.e. not a double plane sweep) in a log does 
not affect the length of these faces, the live-edge 
boards are usually full length. The defective heart 
center is not quickly exposed on these faces as it 
is on the concave and convex faces. When the 
heart center is reached, the knots are usually 
present over the full length of the board. Before 
the heart is exposed, the side boards are usually 
clear on both faces (provided that the faces were 
clear to begin with). For this reason, these boards 
frequently have more potential upper grade 
lumber than the concave or convex faces. 
METHOD 1: Figure 59 shows two methods of 
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edging and trimming a 14-foot board with both 
faces clear. In Board A the most common 
technique is shown. The board was edged to a 
6-inch width, and trimmed to a length of 13'. The 
edgerman intended to produce an FAS board, and 
he made certain that wane did not affect more 
than 1/2 the length of the final board on either 
edge, or more than 1/12 the SM. The trimmerman 
then trimmed back sufficient wood from the right-
hand end to ensure that Paragraph 59 was not 
violated, i.e., wane (unsound wood) did not exceed 
more than 25% of the area of the first lineal foot. 

As a 6-inch x 13 foot board with a SM of 6, the 
number of units required for FAS is 6' x 10 or 60 
units. The number of units available in the one 
cutting 5" x 12' is 60 units, or exactly the amount 

needed for FAS. The value of the piece at 
$325/Mbf is $1.95. 

METHOD 2: Board B involves sending the flitch 
directly to the trimmerman (before edging). He 
crosscuts it into two 7-foot pieces which are 
returned to the edgerman for edging to a width of 
7-1 /2". The edgerman must be careful not to 
violate the wane rules in manufacturing these 
potential Selects boards. 

Both boards have a SM of 4 square feet, and the 
required yield for the good face (FAS) of a Selects 
is 4' x 10 or 40 un its. Each board has a single 
cutting 7" by 7' or 49 units, 9 units more than 
required. Since the reverse side of each board is 
clear, both are Selects. The value of each at 

FIGURE 59 Edging and trimming boards sawn at right angles to the concave and convex faces of 
sweepy log 
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$305 I Mbf is $1.22, or $2.44 in total. This is an 
increase of 49 cents or 20% over the single FAS 
board produced by the first method. In addition, 
this method produces lumber with a straighter 
grain, and this fact should be considered. The 
lumber from both ends of Board A is appreciably 
cross grained, and is seriously defective for many 
types of furniture parts. 

Although the initial crosscutting option is 
preferable for the board in Figure 59, it should not 
be implied that this procedure should be followed 
consistently. Similar lumber from logs having only 
a gradual sweep may well show that the first 
method is more rewarding financially, and this 
situation will be discussed in the next chapter 
using photographs of actual boards. 

The addition of 1 inch to the width of Board A 
(lower edge), with the hope of increasing the SM 
of the piece while maintaining the FAS grade, 
would not have been successful. Paragraph 59 
would have been violated, and the board would 
require trimming to a length of 12'. With the ad-
ditional wane along the bottom left edge, the 
grade of the board would have dropped to No. 1 
Common. 

The only other possible edging and trimming 
method for the board in Figure 59 would be to 
produce a wider and longer No. 1 Common board. 
By adding 2" to the bottom edge of Board A, and 
extending the length to 14' the dimensions would 
be 8" x 14'. As a No.1 Common piece with a SM of 
9 square feet, its value would be $2.07. This value 
would be 12 cents more than the FAS board 
produced by Method 1, and 37 cents less than the 
two Selects pieces produced by Method 2. As a 
No. 1 Common board, the important question is 
whether a customer would accept this piece with 
the additional wane. In any case, the crosscutting 
method is to be preferred because cross-grained 
lumber can only cause problems and 
dissatisfaction. 

Recommended edging and trimming 
procedures for boards from straight 
faces of sweepy logs 

(a) Full-length boards 14' to 16' long with con-
siderable "side bend" should be crosscut first, 
and then edged to produce two short boards, 
probably Selects or FAS. This procedure will 
maximize lumber value from the log. 

(b) A team approach to lumber production is 
necessary here. The sawyer should direct boards 
of this type to the trimmerman first, for 
crosscutting. It makes no sense to clutter the 

edgerman's surge deck with these boards; the 
trimmerman should be given the responsibility for 
deciding how to edge and trim them. Other board 
types requiring crosscutting, such as those which 
are highly tapered, should be edged wide, then 
directed to the trimmerman for crosscuttting, 
followed by re-edging of the narrow piece. 
(c) The length of board, its inherent quality, and 
the degree of side bend, dictate the edging and 
trimming procedure to be used. For boards similar 
to the one in Figure 59, but with reduced side 
bend, a narrow, full-length FAS board may yield 
more value than two short, wider boards. 
(d) As with boards from the concave and convex 
faces, both sides of "side bend" boards must be 
examined by both the edgerman and the trim-
merman because the edging and trimming 
procedure to be used depends on the grade 
potential of both faces. 

Conclusions 
The preceding discussions on edging and 

trimming lumber from sweepy logs should serve 
to emphasize the many manufacturing alter-
natives that exist, and it should be obvious that a 
single set of recommendations for edging and 
trimming boards from all kinds of crooked logs is 
not possible. Such factors as diameter and length 
of log, quality of faces, degree and type (or types) 
of crookedness, and presence of rot or shake, 
have a considerable bearing on all conversion 
procedures. Compared to straight logs, the grade 
and volume recovery lumber from crooked logs is 
invariably reduced. However, the edger and 
trimmer operators should attempt to recover as 
much upper grade lumber (particularly FAS and 
Selects) as possible. To achieve this objective, the 
sawyer, edgerman, and trimmerman must work 
together, each appreciative of the others' con-
version responsibility. 

Some of the edging and trimming recommenda-
tions cited, for each of the three board types 
discussed, can serve as rule-of-thumb procedures 
for these boards. For example, where low SM 
Selects are involved, we feel that attempts to 
increase the width or length of these boards are 
usually false economy, considering the minor 
effect of this practice on board scale and the 
highly restrictive wane rules for Selects.One-
quarter inch added to the width of a 4-inch by 6-
foot (2' SM) Selects would have no effect on board 
scale, but could easily drop the grade due to a 
wane violation. For this reason, until mill per-
sonnel have acquired an in-depth knowledge of 
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the Rules, and have the experience required to 
readily apply them, it is probably better to instruct 
the operators to clean up these boards. The long 
term objective of training mill personnel, however, 
is to train all the operators to maximize the total 
lumber value from each log, which is what this 
publication is all about. 

TABLE 4. Summary of data for figure 57 

Edging Board Size and 
Increase 

Board in 
Trimming Width Length Volume Value Board Value 

Method (in .) (ft.) (bf) ($) (%) 

8 14 9 No.2 Com. 1.30 0 

2 9 14 10 No. 2 Com. 1.45 10 

3 7-7/8 9 6 FAS 1.95 33 

4 8 11 7 Selects 2.13 39 
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XI 

How to Edge and Trim Hardwood Lumber 

In this chapter, the information contained in the 
previous chapters is applied to a number of 
selected 4/4 hard maple boards to show the effect 
of various edging and trimming methods on board 
value. The grading procedure is not spelled out in 
detail, but sufficient information is provided for 
the reader to carry out most of the steps in 
grading as a training exercise or to check on the 
data presented. 

Each board was selected as it came from the 
headsaw. Some boards were selected because 
they contained certain grade-reducing defects, 
some because they were typical problem cases, 
and others because they showed extremes in 
board value if improper methods of edging and 
trimming were used. 

The edging and trimming lines were marked on 
each board using 1 /4-inch-wide cloth tape. Both 
black, and black and white, tapes were used. For 
each board, the solid black tape represents the in-
itial edging and trimming operation, whereas the 
black and white tape represents a second pass 
through the edger or trimmer. 

In each example only the poor face (grading 
face) is shown; however, reference is made in the 
text to the reverse face. Critical defects which 
could affect the grade of a board are identified in 
the photographs by black arrows. The edging and 
trimming procedures recommended (because 
they provide the maximum lumber value) are those 
which are practical in most hardwood sawmills 
and which result in lumber that is acceptable in 
the market. After the boards were selected, any 
bark was removed and the rounded edge was 
painted orange (to show up as grey in a black and 
white photograph). 

Naturally, the best method of edging and 
trimming is the one that provides the highest 
lumber value, not necessarily the one that 
maximizes volume or gives the highest grade. 
However, where an opportunity existed to in-
crease the board footage of a No. 1 Common 
board at the expense of excessive residual wane 
(by edging wide without lowering the grade), this 
procedure was not carried out as it was con-
sidered an improper manufacturing practice, 
unacceptable in the trade. In addition, no attempt 
was made to squeeze out the last extra bit of 
width for the purpose of increasing footage, for 

reasons to be explained later. Also, no attempt 
was made to increase width if it would not in-
crease footage (and value). 

Figure 60 shows a board 6-1 /2" x 12' with a SM 
of 6', as produced by the headsaw. At one end of 
the piece, a partially open bark seam runs 
diagonally for 4-3/4'. Also, there is a 5/8-inch knot 
surrounded by mineral stain 4-1 /2' from the end. 
The reverse face is similar to the face shown. 
Since this board does not require edging, it goes 
directly to the trim saw. 

There are a number of points that should be 
readily apparent to the trimmerman: 

(a) If the board is crosscut 4' from the defective 
end, the 4-foot section will fall apart at the 
seam. 

(b) The remaining 8-foot board would be a 
potential FAS or Selects. 

(c) As a full-length piece, the grade would be no 
better than No.2 Common and there is every 
likelihood that a portion of the board would 
break off during drying and handling. If this 
occurred and the piece was included in a 
shipment, it could affect customer relations 
adversely. 

There are three possibilities for the board in 
Figure 60. Board A is left full-length and grades 
No. 2 Common. With a SM of 6', the number 
of units required is 6' x 6 or 36 units. The 
actual number of units available in one cutting 
6-1 /2" x 7-1/4 ·is 47-1/8 units. This is 7/8 of a unit 
less than the yield required for No. 1 Common 
(6' x 8 = 48 units), and the piece grades No. 2 
Common. At $145/Mbf, the value of this 

board is 10
6
00 x 145 = $0.87. 

In Board B, 2' has been trimmed off for the 
express purpose of making the piece No. 1 
Common. As a 10-foot board with a SM of 5', the 
number of units needed is 5' x 8 or 40 units. The 
number of units available is 47-1/8 units, and the 
piece grades No. 1 Common. At $230/Mbf, the 
board is worth $1.15. 

There is another reason why Board B would not 
make FAS. An open bark seam is treated as a split, 
and it extends beyond the first lineal foot. Also, 
the split diverges more than 1" in 1' of length. In 
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FIGURE 60 Effect of three trimming procedures on board value 

. · ---= . 

A 

B 

c 

TABLE 5. Summary of data for Figure 60 

Board Size Board Increase 
Board Width Length SM Grade Value in Bd. Value 

(in) (ft) ($) (%) 

A 6-1/2 12 6 2C .87 

B 6-1/2 10 5 1 c 1.15 32 

c 6-1/2 8 4 FAS 1.30 49 

L-823 
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addition, the trimmerman must also consider how 
the customer will react if a portion of the bad end 
breaks off. This is important because the trimmer-
man represents the point of no return, in an 
economic sense. It is at this point in the manufac-
turing process that the customer's requirements 
should be taken into account, not during final in-
spection. 

In Board C a total of 4' has been trimmed off to 
produce an 8-foot piece. As an 8-foot board with a 
SM of 4' , the yield requirement for FAS would be 
40 units (4' x 10) and the available number in one 
cutting would be 47-1/8, as before. The board 
grades FAS and its value at $325/Mbf would be 
$1.30. This represents 43 cents more than the full-
length No. 2 Common piece and 15 cents more 
than the 10-foot No. 1 Common piece. The 
remaining seam in this FAS board would not be in 
violation of the first lineal foot rule for two 
reasons: (a) this end of the seam is not open, and 
therefore it is not classed as a split, and (b) in any 
case it does not exceed 12". Also, if the corner of 
the bad end did break off, the area of this portion 
(considered as wane according to the rules) would 
not represent more than 25 percent unsound 
wood, and therefore would not affect the grade. 

The various potential lumber values for the 
boards in Figure 60 are summarized in Table 5. By 
trimming off 4' to produce a well manufactured 8-
foot FAS board, the value is increased by 49 
percent. 

Figure 61 shows a 12-foot board, clear on both 
faces except for a 20-i nch split at one end of the 
piece. The first grade reaction of the edgerman to 
this board should be FAS. Then, as a potential 
FAS, it is the edgerman's responsibility to see 
that the wane rules are not violated, assuming that 
one foot will be trimmed from the bad end to 
reduce the length of split. In other words, the 
edgerman must anticipate the subsequent 
trimming operation. For example, if he left 6' of 
wane on one edge (not including the portion to be 
trimmed), it would exceed the 1 /2-length wane 
limit for an 11-foot board, and the grade would 
drop to No. 1 Common. 

Accordingly, the edgerman edges the board to a 
width of approximately 9", making certain that 
neither edge contains more than 5-1/2' of wane 
(Figure 61). If even 1 /8" of width was added to the 
upper edge, the board would not make FAS. The 
bottom edge could have stood an extra 1 I 4" of 
width but the length of wane limit would have 
been tight. At least a 1/2" increase in width would 
have been required to change the board footage. 
For this reason, it is not good edging policy to try 

and squeeze every possible 1 /8" or 1 /4" in extra 
width in order to increase the footage by one foot 
because, in so doing, potential FAS lumber may 
be sacrified. No edgermen can estimate the 
length of wane with sufficient exactitude, for each 
possible position of the kerf line and in the 
decision time normally available to do a perfect 
job of edging, hour after hour. The edgerman must 
try to err slightly on the safe side, even if he loses 
some footage, because the value penalty for even 
a slight excess of wane is severe. 

Board A was edged as FAS. The trimmerman 
let the piece go by without trimming, on the 
assumption that the length of split did not 
violate the rules for FAS. As a 9-i nch x 12-foot 
board with a SM of 9', the length of split permit-
ted would be 2 x SM or 18". The actual length of 
split is 20", and the grade drops to No. 1 Com-
mon. As a No. 1 Common board with a SM of 9, 
the number of cuttings permitted would be 
SM+1 . - 3- or 3 cutt1ngs, and the number of units 

needed would be 9' x 8 or 72 units. The yield 
available in 2 cuttings, 5" x 12' and 3" x 10-1/4', is 
90-3/4 units, which is more than enough for the 
grade. The value of the piece, therefore, at 
$230/Mbf is $2.07. 

In Board B, the trimmerman checks length of 
split and after determining that there is too much 
(i.e. 2" more than that permitted for a 12-foot 
board), he trims off one foot. As an 11-foot board 
with a SM of 8', the amount of split permitted is 
16" (i.e. 2 x SM); the amount present is 8", well 
within the limit. 

The next procedure is to check the yield re-
quired and available. As an 8' SM FAS board, the 

number of cuttings permitted is : or 2. The 
yield required is 8' x 10 or 80 units; the number 
available in two cuttings 5" x 11', and 3" x 10-1/4', 
is 85-3/4 units, which is ample for FAS. For that 
matter, a single cutting 8" x 10-1 /4' would have 
yielded 82 units, 2 units more than needed. 

As an FAS board of 8' SM, the value of the piece 
at $325/Mbf is $2.60 or 53 cents more than the 9' 
SM No. 1 Common board. The value data for both 
methods of edging and trimming are shown in 
Table 6. 

The board in Figure 61 required a combined 
effort by both the edgerman and trimmerman. It 
was first important for the edgerman to recognize 
the grade potential of the piece, and then to edge 
it to conform with the wane rules for FAS. Finally, 
it was equally important for the trimmerman to 
recognize the edgerman's grade decision, and to 
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FIGURE 61 Effect of two trimming procedures on board value 

TABLE 6. Summary of data for Figure 61 

Board 

L-819 

A 

B 

Board Size 
Width Length 

(in) (ft) 

9 

9 

12 

11 

SM 

9 

8 

Grade 

1 c 
FAS 

Board 
Value 

($) 

2.07 

2.60 

Increase 
in Bd. Value 

(%) 

26 



focus his attention on the split and the need to 
reduce its length by trimming. Both the edgerman 
and trimmerman require a thorough knowledge of 
the rules and the ability to apply them instantly as 
the need arises. 

Figure 62 shows a potential FAS board 
7-114" x 10' as produced by the headsaw. Wane 
extends for 7' along the upper edge and along the 
lower left edge for about 314'. Maximum width of 
wane along the upper edge is 1-314" and along the 
lower edge it is 1 12". There is also a 112 x 2- inch 
knot defect in the lower left corner which extends 
through the piece. Aside from these defects, the 
board is clear both faces. 

Board A goes directly from the sawyer to the 
trimmerman. The trimmerman does not return it to 
the edgerman for edging but allows it to pass 
through to the inspector on the green chain. On 
seeing the piece, the grader realizes that an error 
has been made by both the sawyer and the 
trimmerman, but he must grade the piece "as he 
finds it". 

Accordingly, he rules out FAS because the 
wane exceeds 112 the length of the piece by 2'. 
Since the reverse side is essentially clear except 
for the knot defect at one end, and that face will 
easily make FAS, he tries to make the board a 
Selects. The face shown, of course, is No. 1 
Common because of the violation of the wane rule 
in FAS. As a potential Common Back Selects, the 
grader applies the Selects wane rules to the No.1 
Common face shown. These rules state that wane 
shall not exceed 113 the width by 112 the length, 
or 1 I 4 the width by 314 the length. This applies to 
boards which are 4' SM and over, and 6" and wider. 
The first part of the rule is violated because wane 
exceeds 112 the length. The second part is also 
violated because the maximum width of wane, 
2-1 14", (i.e.1-314 + 1 12) exceeds 114 the board 
width of 7-114". Therefore, this piece cannot make 
a Common Back Selects. 

Finally, the board is considered as a Sound 
Back Selects. With a SM of 6', the number of units 
needed on the FAS side (i.e. reverse side of face 
shown) is 6' x 10 or 60 units. In the only available 
cutting, 5-112" x 9-114' (with reverse side sound), 
the number of units available is 50-7/8 units, well 
short of the 60 required. Therefore, the board must 
be graded No.1 Common. 

As a No. 1 Common board, the number of units 
required is 6' x 8 or 48 units. The 50-718 units 
available is more than sufficient, and the board 
grades No. 1 Common. The value of the board at 
$2301Mbf is$1.38. 

Board B, however, goes from the headsaw to 
the edgerman, who notices the excess wane for 
FAS and reduces its width by edging the piece to 
6-318". The length of wane along the upper edge is 
reduced to 4', which is less than the maximum 5' 
permitted fora 10-foot board. 

By reducing the width of the piece to 6-318" 
from 7-114", the SM of the piece is reduced to 5'. 
The number of units needed for FAS is 5' x 10 or 
50 units. Because the one cutting 5-112" x 9-114' 
(determined earlier) was not changed, and it 
contains 50-718 units, the board grades FAS. As a 
FAS board measuring 5 board feet, its value at 
$3251Mbf is $1.62, or 24 cents more than the full-
width No. 1 Common piece. 

If the board in Figure 62 was edged 6-314" wide, 
its SM would have been 6' but the length of wane 
would have exceeded 112 the length. As the No. 1 
Common face of a potential Common Back 
Selects (with more than 112 but less than 314 the 
length in wane), the width of wane would have 
exceeded the maximum of 1 I 4 the width. Further, 
a Sound Back Selects was not possible because 
the one cutting of 50-718 units was less than the 
required 60 units. If a Selects had been possible, it 
would have been worth more ($1.83 vs. $1.62) than 
the 5' SM FAS. The important point is that, by 
attempting to "squeeze out" a Selects, the grade 
of the board would have ended up as No. 1 
Common rather than FAS. 

The value data for Boards A and Bare provided 
in Table 7. The reduced width and SM of the FAS 
board resulted in a 17% value increase over the 
full-width No. 1 Common piece. Although the 
No.1 Common board would have been readily ac-
ceptable in the marketplace, the producer would 
have suffered financially. 

Figure 63 shows a board produced from the 
concave face of a slightly sweepy log. Often, 
boards of this configuration are produced from 
the first of two opposite faces of highly tapered 
logs. The maximum width at the wide end is 
9-112", and at the narrower end it is 7". The width 
of sawn surface at the point of maximum width of 
wane is approximately 3". Aside from the 
wane shown, the face is clear, as is the reverse side. 
The length of the board is 12'. 

An important point to note is that the reduction 
in board width (clear sawn surface), caused by 
debarking with a rosser-head debarker, can affect 
both the potential lumber recovery from a log and 
the grade recovery because there is so much 
clear wood surrounding the defective heart. If an 
excessive amount of wood fiber is removed in 
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FIGURE 62 Effect of two edging procedures on board value 

A , 

B I • 

TABLE 7. Summary of data for Figure 62 

Board Size Board Increase 
Board Width Length SM Grade Value in Bd. Value 

(in) (ft) ($) (%) 

A 7-1/4 10 6 1 c 1.38 

B 6-3/8 10 5 FAS 1.62 17 

L-821 

92 



FIGURE 63 Effect of two edging and crosscutting procedures on board value 

A 

B 

TABLE 8. Summary of data for Figure 63 

Board Size Board Total Bd. Increase 
Board Width Length SM Grade Value Value in Bd. Value 

(in) (ft) ($) ($) (%) 

A 5 12 5 1 c 1.15 1.15 

B-1 7 6 3 Sel. .91 

B-2 4 6 2 1 c .46 1.37 19 

L-817 
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addition to the bark, effective log diameter is 
reduced and the defective heart may be exposed 
one board sooner, i.e. the face yields one less FAS 
or Selects board. The debarker operator is an 
integral part of a sawmilling team and, if profits 
are to be maximized, he must do his job correctly . 

The maximization of board value (Figure 63) 
depends on proper crosscutting and edging . In 
general, the longer the board and the greater the 
qual ity change from one end to the other, the 
greater is the opportunity for profitable 
crosscutting. On the first pass through the edger, 
the operator must, in effect, edge only the wider 
half of the board so that it is reasonably wane-free; 
the remainder wi l l have a considerable amount of 
wane. The trimmerman, on receiving the board, 
instantly notes the intention of the edgerman, 
crosscuts the piece, and returns the narrow half 
with the excessive wane to the edgerman for re-
edging. 

In Board A of Figure 63 the edgerman had done 
what is all too common in many sawmills, and that 
is to produce a narrow, full-length piece. A con-
siderable amount of clear wood is lost in the two 
wide edgings over 1/2 the length of the board. In 
this case, a 5-inch width was produced, with a SM 
of 5 square feet. When this mistake has been 
made, there is little the trimmerman can do to 
raise the board value significantly. He trims the 
two ends square and sends the board to the in-
spector. 

As a full -length 12-foot board with a SM of 5' , 
the face shown grades No. 1 Common. The num-
ber of units needed is 5 x 8 or 40 units. The 
number of units available in 2 cuttings (i .e. 

SM 3+ 1 ) 5" x T and 3" x 5', is 50 units, or 10 units 

more than necessary. Although the reverse side is 
clear and therefore FAS, the board cannot qualify 
as a Common Back Selects because the 2-inch 
width of wane exceeds 1 /3 the width of the piece. 
The board cannot qualify as a Sound Back Selects 
because the one cutting permitted (5" x 7') does 
not satisfy a yield requirement of 50 units with 
reverse side sound. The value of the piece, 
therefore, as No. 1 Common at $230 per Mbf, is 
$1.15. 

If the sawn surface of the narrow portion of the 
board had been less than 3" wide, the best grade 
the board could make would be No. 2 Common, 
because the minimum cutting width for either 
No.1 or No. 2 Common is 3". 

It the trimmerman had crosscut Board A, there 
would have been a slight improvement in total 
value. One portion would have been a Selects, 
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5" x 7', and the remaining piece would have been 
No. 2 Common, 5" x 5' . This latter piece could not 
grade No. 1 Common because the y ield would be 
15 units (3" x 5'), 3 units less than the required 
yield of 18 units or 75 percent, for a 2' SM board. 
The value of these two pieces would be $0.91 (3' SM 
Selects at $305 per Mbf) and $0.29 (2' SM No. 2 
Common at $145 per Mbf) or a total of $1.20, only 5 
cents more than the full-length No. 1 Common 
board. 

Board B represents the proper edging and 
trimming procedure. On receiving the piece from 
the sawyer, the edgerman shou ld instantly 
recognize a potential 6-foot Selects plus a 6-foot 
No. 1 Common. Accordingly, he edges the board 
wide, in this case 7", being careful not to include 
too much wane because a 3' SM Selects admits 
little wane, and sends the board to the trimmer-
man. The trimmerman crosscuts the piece at 6' and 
returns the waney 6-foot portion to the edgerman. 
The edgerman then edges this piece 4" wide and 
returns it to the trimmerman who sends it on to the 
grader. 

The value of Board B is detailed in Table 8. The 
first piece (identified as B-1) has a SM of 3 square 
feet and the Selects yield requirement of the face 
shown is 3 x 11 or 33 units. (The yield requirement 
of the better face of Selects 2' and 3' SM is 11/12 
or 91-2/3% .) The available units in the one cutting 
6-1 /2" by 6' is 39 units, or 6 units more than 
needed. Since this face does not violate the wane 
rules, and the reverse face is clear, the board 
grades Selects. Its value at $305 per Mbf is $0.91 . 

The second piece (B-2) has a SM of 2 square feet 
but, because of the amount of wane, there is no 
way that this face could yield 11/12 clear in one 
cutting so it is graded as No.1 Common. The yield 
requirement for No. 1 Common is 2' x 9 or 18 units 
and the actual number of units available in a 
cutting 3" x 6' is 18 units. This face just makes 
No. 1 Common. 

With the reverse side clear and therefore FAS, 
the possibility of Selects is apparent except for 
the amount of wane present. As a point of review , 
for Selects 2' and 3' SM, and pieces 4" and 5" 
wide, wane cannot exceed 1 /3 the width or 1/2 
the length of the piece on either face. The 
maximum width of wane on both edges is tota led 
separately for each face. Similarly the length of 
wane on each face is totaled separately, and the 
total amount on each face must not exceed half 
the length. (For Selects 4· SM and over, 6" and 
wider, each edge of each face is treated separately.) 
Although not clearly evident in Figure 63, the 
length of wane on the No. 1 Common face slight ly 



exceeds half the length. As a result, the board is 
excluded from consideration as a Common Back 
Selects. Since it will not cut out 11/12 clear with 
reverse side sound, there is no possibility of it 
making a Sound Back Selects. For that matter, 
even if it would cut out 11/12, the board would not 
make a Selects because the wane rules (for 2' and 
3' SM boards) govern the sound side as well. 

As a No. 1 Common board with 2' SM, the yield 
required is 2 x 9 or 18 units. The number of 
available units in the one cutting 3" x 6' is 18 units, 
and therefore its value at $230 per Mbf is $0.46. 

The total value of the two boards, B-1 and B-2 is 
$1.37 (Table 8). This represents an increase of 19 
percent over the former 5-i nch x 12-foot No. 1 
Common board. 

Figure 64 shows a board approximately 10" wide 
and 12' long. On the lower half of the board there 
is a bark pocket approximately 5-3/4' from the left 
end, and 2 sound knots 10' from the left end. The 
upper half of the board is clear, and the reverse 
side is similar to the face shown. 

This type of board is usually edged and trim-
med to produce a full-width No. 1 Common board. 
However, there is an opportunity to increase the 
value by grade-ripping to produce two narrow 
boards, one of which would be of a higher grade. 
Edgermen should always be aware of this 
possibility. Of course, a three-saw edger is 
mandatory to perform this procedure efficiently 
and such an edger is essential in every well-run 
hardwood sawmill. However, grade ripping can be 
carried out with a two-saw edger if there is some 
way to return the round-edged portion to the edger 
for a second pass. 

Grade-ripping wide boards is not always 
profitable; a great deal depends on the quality of 
the board, location of defects, and price structure 
for the species. It has usually been profitable, 
however, if one-half or more of the original surface 
measure could be raised one grade, without the 
remainder of the board dropping more than one 
grade. In some circumstances grade-ripping has 
been advantageous when 60 percent or more of a 
board could be raised one grade even though the 
remainder dropped more than one grade. These 
simple grade-ripping guidelines were discussed 
in the Chapter entitled, "Boards Requiring Special 
Manufacturing Considerations", beginning on 
Page 67. 

In Board A of Figure 64, the edgerman did not 
bother to grade rip. As a 10-1/4-inch board with a 
SM of 10', the number of units needed for No. 1 
Common is 10 x 8 or 80 units. The number of 

units available in the minimum 3 cuttings permit-

d (. SM + 1 11 3). f II te 1.e. 3 = 3 or IS as o ows: 

(1) 4-3/4" x 12' = 57 units 
(2) 4-1/2" x 5-7/12' .= 25-1/8 units 
(3) 4-3/4" x 3-1 /3' = 15-5/6 units 

for a total of 97-23/24 units. Therefore the board 
grades No.1 Common and its value is $2.30. 

Board B illustrates proper grade ripping. In this 
case there was no reason to alter the original 
position of the outer edger kerf lines; the board is 
simply ripped to produce two 5-inch-wide pieces. 
The top piece, which is expected to grade Selects, 
is practically wane-free, whereas the bottom 
board, which is expected to retain the original No. 1 
Common grade, has sightly more than one-half the 
length of the board in wane along one edge. 
The top board has wane 6" long and 1/4" in width, 
about 7' from the left end. Both boards have a SM 
of 5 square feet. 

The first step is to grade the top half of Board 
B. The face shown grades FAS; the reverse face 
is clear and easily makes FAS. The number of 
units required is 5 x 10 or 50 units. With a SM of 
5', the maximum number of cuttings permitted is 

or 1. The actual number of units available in 

one cutting 4-3/4" x 12' is 57 units, which is 7 units 
more than needed for FAS, and the board grades 
Selects. (It is too narrow to be FAS.) Its value at 
$305 per Mbf is $1.52. 

The next step is to grade the bottom half of 
Board B. The reverse side is similar to the face 
shown, but does not contain wane. Therefore, the 
face shown is the poor side of the board or the 
grading face. 

The number of units required for No. 1 Com-
mon would be 5 x 8 or 40 units. The number of 

. 'I bl . 2 tt' (' SM + 1 un1ts ava1 a e 1n cu 1ngs 1.e. 3 or 

5 1 = 2) 4-3/4" x 3-1/3' and 4-1/2" x 4-7/12', is 

40-23/24 units. Therefore, the board grades No. 1 
Common and its value is $1.15. 

The data for the boards in Figure 64 are shown 
in Table 9. The two pieces for Board B are iden-
tified as B-1 (top) and B-2 (bottom). Together, the 
Selects board (B-1) and the No. 1 Common board 
(B-2) are worth $2.67, or 37 cents more than the 
full-width No. 1 Common board A. This value 
increase represents a gain of 16% and it 
illustrates the dollar benefit of grade ripping wide 
boards of this type. 
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FIGURE 64 Effect of two edging and ripping procedures on board value 

A 

B 

TABLE 9. Summary of data for Figure 64 
-

Board Size Board Total Bd. Increase 
Board Width Length SM Grade Value Value in Bd. Value 

(in) (ft) ($) ($) (%) 

A 10-1/4 12 10 1 c 2.30 2.30 
B-1 5 12 5 Sel. 1.52 

B-2 5 12 5 1 c 1.15 2.67 16 

L-814 
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In Board A, the addition of 3/8" to the width of 
the top edge would have increased board width to 
10-5/8" and the SM to 11'. The value would now be 
$2.53 (for No. 1 Common), just 14 cents less than 
the total of B-1 and B-2. However, both edges of 
the board would contain more than half the length 
in wane and some customers could object to 
"excessive wane". Other customers may well be 
satisfied with a No. 1 Common board containing 
this much wane because the total cutting area 
available is substantial. On the other hand, if such 
boards are not grade-ripped, the sawmill operator 
(as the seller) is not maximizing his profits, and 
over the course of even one day's operation, 
missed opportunities such as this by edgermen 
and trimmermen can represent a significant dollar 
loss. 

If a board similar to that in Figure 64 had been 
manufactured to include extra width and hence 
extra wane, the amount of wane present would 
usually be too much to allow profitable grade 
ripping. For this reason, such boards must be 
returned to the edgerman by the trimmerman for 
reedging. The edger operator must have a 
thorough knowledge of the rules governing the 
admittance of wane in Selects, and must apply 
them carefully. In the case of inexperienced 
edgermen, it is usually best to clean up the edges 
of narrow and low SM Selects. For experienced 
edgermen, strict application of the rules, in 
conjunction with a knowledge of the customer's 
preferences, should provide the maximum dollar 
return to the operator. 

Figure 65 shows a side board from a sweepy 12-
foot log. Aside from the side bend and wane 
present, the face shown is clear, as is the reverse 
side. This type of board obviously requires 
crosscutting into two short boards, but the 
common practice in many sawmills is to edge it 
full length. Board A shows one method of edging 
this 12-foot board. The full-length piece is edged 
5" wide, with considerable wane along both edges 
of the face. 

The first reaction of many edgermen to boards 
of this type (with one clear face) would be to 
produce a narrow Selects; the primary constraint 
would be the wane limitations. Boards of this type 
often have excessive wane (particularly in width) 
near the center of the concave edge, and at the 
two ends of the convex edge. As discussed 
elsewhere in this publication, narrow width and 
low SM Selects do not permit very much wane 
on either face, irrespective of face quality. In ad-
dition, cross-grained wood is undesirable in 
furniture, and boards of this type should not be 

produced. 
There is no way that Board A would grade 

Common Back or Sound Back Selects because 
the wane on the face shown exceeds 1/3 the 
width. Also, the cutting yield needed for No. 1 
Common appears to be lacking on the face 
shown. The grade of the board, therefore, is 
assumed to be No.2 Common. 

As a No. 2 Common board with a SM of 5, the 
number of units required is 5' x 6 = 30, and 
the minimum number of cuttings permitted is 
S2M = 2. The number of units available in 2 cut-

tings, 4-1 /2" x 6', and 3-1 I 4" x 3', is 36-3/4, or 6-3/4 
units more than required. The value of the piece at 
$145 per Mbf is $0.72. 

If the width of the board had been increased by 
an amount sufficient to raise the footage to 6, 
additional wane would be included but the grade 
would remain unchanged. The value of the piece 
would increase to $0.87. Alternately, if the width 
was decreased for the purpose of eliminating 
some wane and thus raising the cutting yield 
available, the total yield would fall well short of 
that needed for No. 1 Common and the board 
would still be No.2 Common. 

Board B is sent directly to the trimmerman who 
crosscuts the piece into two 6-foot pieces (Figure 
65). These pieces are then sent to the edgerman 
who edges both for maximum value. The first 
board (B-1, left side) is edged 4" wide and the 
second board (B-2, right side) is edged 5-3/ 4" 
wide. B-1 is edged cautiously so that the wane on 
the upper edge does not exceed one-third the 
width, to produce a Common Back Selects. For 
the face shown to grade No. 1 Common, the yield 
required in one cutting would be 9 x 2' SM = 18 
units. The number of units available in a cutting 
3" x 6' is 18 units, exactly the amount needed. 
Also, the amount of wane on the upper edge does 
not exceed either 1/3 the width or 1/2 the length 
of the piece, and therefore the board grades 
Selects. Its value at $305 per Mbf is $0.61. 

Board B-2 also has the potential for a Common 
Back Selects and it is edged 5-3/4" wide to yield 3-
foot SM. If it was edged 5" wide, its SM would be 
2-1/2', or 2' when the fraction is dropped. As a 5-
inch-wide board, it would be clear both faces; and 
as a 5-3/ 4-inch-wide board there would be 3/ 4" of 
wane for 1-1 /2' along the upper edge of the face 
shown. 

For a 3' SM board, the yield required for No. 1 
Common would be 8 x 3' or 24 units. The yield 
available in one cutting 5" x 6' is 30 units, or 6 
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FIGURE 65 Effect of two crosscutting and edging procedures on board value 

A 

B 

TABLE 10. Summary of data for Figure 65 
--

Board Size Board Total Bd. Increase 
Board Width Length SM Grade Value Value in Bd. Value 

(in) (ft) ($) ($) (%) 

A 5 12 5 2C .72 .72 

B-1 4 6 2 Sel. .61 

B-2 5-3/4 6 3 Sel. .91 1.52 111 

L-838 
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FIGURE 66 Effect of two crosscutting and edging procedures on board value 

A 

B 

TABLE 11. Summary of data for Figure 66 

Board Size Board Total Increase 
Board Width Length SM Grade Value Value in Bd. Value 

(in) (ft) ($) ($) (%) 

A-1 7 6 3 Sel. .91 

A-2 9 6 4 Sel. 1.22 2.13 

B 7 12 7 FAS 2.27 2.27 6 

L-840 
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FIGURE 67 Effect of two trimming procedures on board value 

A 

B 

TABLE 12. Summary of data for Figure 67 
-

Board Size Board Increase 
Board Width Length SM Grade Value in Bd. Value 

(in) (ft) ($) (%) 

A 8 7 5 1 c 1.15 

B 8 6 4 Sel. 1.22 6 

-
L-834 
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units more than required. The wane along the top 
edge does not violate the rules either in width or 
length, and the piece easily grades Selects. Its 
value at $305 per Mbf is $0.91. 

As can be seen from Table 10, initial crosscutting 
followed by edging resulted in a value increase of 
80 cents, or 111% over the full-length No. 2 
Common board. Although two 6-foot minimum 
length Selects were produced, no loss in total 
board footage resulted. 

A point that should be brought out here is that 
the reverse side of Common Back Selects does 
not have to be sound. As long as the two faces 
grade FAS and No. 1 Common respectively, and 
the appropriate Rules covering wane have been 
applied to both faces, the grade is Selects. If there 
is any doubt in the reader's mind concerning the 
application of the Rules, the earlier chapters 
should be reviewed for a clearer understanding of 
the edging and trimming procedures discussed in 
this chapter. 

Figure 66 shows a 12-foot board obtained from a 
sweepy log. Aside from the wane shown, both 
faces are clear. This example is provided to show 
that by crosscutting first, then edging, the total 
value of both pieces can be less than the value of 
the full-length board (contrary to the case with 
Figures 59 and 65). However, the "full-length" 
approach to sweepy boards invariably means 
cross grain, and therefore it is not recommended. 

The board was first directed by the sawyer to 
the trimmerman for crosscutting and since it was 
12' long and clear, he crosscut it at 6' to give two 
potential 6-foot Selects_. Board A-1 was edged T 
wide and, because it had a SM of 3', care was 
exercised not to violate the wane rules for 
Selects 2' and 3' SM. Also, this piece could not 
stand much wane because the yield required 
(better face) was 11/12 or 11 x 3' = 33 units in one 
cutting. The actual cutting was 6-3/4" x 6', or 
40-1/2 units- a sufficient amount for Selects. As 
a 3' SM Selects, its value was $0.91. 

Board A-2 was edged 9" wide, resulting in a SM 
of 4'. The yield required in one cutting was 10 x 4' 
= 40 units. The actual yield was 8-1 /2" x 6' = 51 
units. This board also grades Selects and its value 
was $1.22. The total value of both boards was 
$2.13. 

Several other edging and trimming methods 
were tested for Board A. One method was to in-
crease the length of Board A-2 (the right end) to 8' 
for a possible FAS, and a 4-foot No. 1 Common for 
Board A-1. Board A-2 would not make FAS and it 
was also ruled out for Selects because of excess 
wane. When Board A-1 was produced 8' long, the 

face shown was short of the required 50 units by 
2-3/4 units. The reverse side was FAS, and 
therefore the board graded Selects, but the total 
value of an 8-foot Selects and a 4-foot No. 1 
Common was less than the value of the two 6-foot 
Selects. 

In Method B, the edgerman went after a full· 
length FAS because he felt that the extent of the 
sweep was not sufficient to necessitate 
crosscutting. Accordingly, he edged the piece T 
wide, leaving about 2-1 /2' x 1" of wane on the 
upper edge and a little wane (2" in length) on the 
lower left edge. The board wasT x 12', the SM was 7', 
and the required number of units for FAS in one 
cutting was T x 10 = 70 units. The number of units 
available in a cutting 6" x 11-5/6' is 71, or one more 
than needed. As an FAS board, its value was $2.27, 
or $0.14 more than the total for the two Selects 
produced by Method A (Table 11). 

Although the two Selects utilized more of the 
clear wood available, their total footage was the 
same as that of the FAS board. The FAS board was 
worth 6% more, as a result of the $20 price dif· 
ferential between FAS and Selects. From a utility 
point of view, the Selects were better boards for 
furniture components because they contained 
straighter grain. 

Figure 67 shows a board approximately 10" x 9', 
from the convex face of a sweepy log. Aside from 
the wane, the face shown is clear and the reverse 
side is totally clear. The question with a board of 
this type is whether to produce a larger No. 1 Com-
mon or to produce a relatively wane-free Selects. If 
the latter is chosen, considerable care has to be exer-
cised (initially by the edgerman, and then by the trim· 
merman) to see that the wane rules are not violated. If 
the wane on the poor face violates the Rules for FAS 
and No. 1 Common, then the only other possibility is 
a Sound Back Selects. To make this grade, the 
reverse face of the cuttings on the FAS face must be 
sound. (The wane rules for Selects do not apply to 
Sound Back Selects that are 4' and over SM, and 6" 
and over in width.) Tapered boards of this type are 
tricky, as the width of wane is often excessive on the 
ends. In the case of tapered boards 8' to 10' which 
might otherwise qualify for FAS, the wane on the 
ends often eliminates this grade when the "first 
lineal foot rule" is applied, unless there is sufficient 
sawn surface to trim back the affected pieces to the 
point where there is at least 50 percent clear wood 
plus 25 percent sound wood in the last lineal foot at 
each end. 

For Board A, the intention of the edgerman was 
to produce either a FAS or Selects. As a result, he 
edged the piece 8" wide to conserve as much 
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usable clear wood as possible, and then directed 
the piece to the trimmerman to decide on the final 
and important matter of length and grade. It 
should be appreciated that the trimmerman is in a 
much better position to decide on the proper 
length (and hence grade) because the trim table 
(irrespective of the type of trimmer used) usually 
provides exact length guides. These guides are not 
part of the design features of edgers and the 
edgerman must rely on his judgment and ex-
perience to decide on the probable ultimate 
length of the board. 

The trimmerman trimmed back each end to give 
a 7-foot length and possible Selects grade. As a 7-
foot piece, the question obviously will be whether 
a sufficient amount has been trimmed back so 
that the remaining wane does not violate the rules 
or reduce the available yield below 10/12. 

Because the reverse side of Board A is clear and 
therefore FAS, the face shown will determine the 
final grade of the board. First of all, since the 
wane on the right end of the board violates the 
"first lineal foot rule" (i.e. more than 25 percent of 
the area in the last lineal foot is unsound), the face 
shown is no better than No. 1 Common. The 
number of units required to make this 5' SM board 
a No. 1 Common is 5' x 8 or 40 units. The available 
yield in a cutting T by 5-5/6' is 40-5/6 units, 5/6 of 
a unit more than required. 

As a potential Common Back Selects, wane on 
the No. 1 Common face has to be assessed. Both 
ends show wane that exceeds 1/3 the width so 
that the piece cannot make a Common Back 
Selects. Since it is not possible to obtain a 10/12 
yield with reverse side sound for a Sound Back 
Selects (the face shown just meets a yield require-
ment of 8/12), the board grades No. 1 Common. 
The value of this 5' SM board is $1.15. 

In Board B, the trimmerman recognizes the 
possible effect of excessive wane on both ends of 
the board for Selects, and produces a 6-foot piece, 
reducing the SM to 4' . As a relatively clean 6-foot 
board, the wane rules covering the FAS face, and 
covering Selects 6" and wider, 4' SM and over are 
not violated. The grade of the former No. 1 
Common face has been raised to FAS. By using 
the same cutting as in Board A (40-5/6 units}, the 
required 10/12 yield for FAS (4' x 10 = 40 units) is 
satisfied. Board length alone governs the Selects 
grade achieved here. As a 4' SM Selects, its value 
is $1.22. 

Table 12 provides the data for Figure 67. Although 
the SM has been reduced in Board B, the 
corresponding increase in grade results in a 6% 
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increase in board value over Board A. 
Figure 67 clearly shows that it can be just as 

difficult to properly edge and trim large boards 
from the convex face of sweepy logs as those 
measuring 2' and 3' SM (Figure 58). The sharply 
tapered ends of these boards have a significant 
effect on the grade of upper quality lumber. Such 
factors as yield, number of cuttings available, 
wane rules for FAS and Selects, lumber width and 
lumber length, all tend to complicate the job of 
maximizing board value. For example, in Board A 
it appears that if the width of the piece had been 
increased to give a SM of 6', the No. 1 Common 
board might be worth more than the shorter, lower 
SM Selects. But this is not possible for two 
reasons: 

1. More than 1-1/2" would have to be added to 
the width to raise the SM to 6', and this would 
include far more wane than would be acceptable 
in the marketplace. 
2. The edging and trimming procedure used for 
Board A resulted in No. 1 Common with only 5/6 
of a unit to spare. By increasing the SM to 6' the 
board would grade No.2 Common and its value, at 
$145 per Mbf, would drop to 87 cents from $1.15. 

A simple rule-of-thumb for edging and trimming 
boards of the type shown in Figures 58 and 67 is to 
clean them up. Deliberate addition to width and 
length in order to increase board footage usually 
does not pay. For a detailed discussion of the 
factors affecting board value for lumber from the 
convex face of sweepy logs, the reader is directed 
to Page 82 (Figure 58). 

Crosscutting a board into two pieces is not 
always profitable. Figure 68 shows such a board. 
Of the three knots shown only one, located 8-1 /3' 
from the left end of this 12-foot board, would 
influence grade. The other two are located so 
close to the edges that they are eliminated by edging. 
The reverse face is similar to the face shown, aside 
from the wane. 

Board A is edged 6" wide, and crosscut by the 
trimmerman at 8' with the intention of producing 
an 8-foot FAS and a 4-foot No. 1 Common. Edging 
the piece to a width of 6" leaves 1 /2" of wane (in 
width) and less than 4' of wane in length on 
edges of the 8-foot piece. As will be shown, th1s 1s 
the maximum amount of wane that can be 
tolerated in this piece without reducing the yield 
below the FAS requirement. The 4-foot piece is 
free of wane but contains a knot 4" from one end. 

As a board 6" x 8', the SM is 4' and the yield re-
quired for FAS is 4' x 10 = 40 units. The max-



. d. SM imum number of cuttings perm1tte 1s - 4- or 

= 1 and the actual yield available in the one cut-
ting 5" x 8' is 40 units. This is exactly the amount 
needed for FAS. The value of this piece is $1.30. 

The second piece is 6" x 4' and has a SM of 2. 
The required yield is 9/12, or 9 x 2' = 18 units, and 
the actual yield in one cutting 6" x 3-2/3' is 22 
units. This piece grades No. 1 Common and its 
value is 46 cents. The total value of both boards is 
$1.76. 

In Board A an attempt was made to improve 
overall value by crosscutting first, then edging . 
The first piece was edged to 7" to give a SM of 5', 
but the better face (reverse side) was well short of 
the necessary 50 units needed for FAS, and 
graded No. 1 Common. The face shown was 10 
units short of FAS, and graded No. 1 Common. 
Adding 2" to the short board , to give an 8-inch 
width with a SM of 3 and a yield requirement of 24 
units in one cutting, was also unsuccessful; the 
yield just missed making No. 1 Common. The total 
value of the No.1 Common and the No.2 Common 
boards was $1 .59, or 17 cents less than the value 
of Board A as shown in Figure 68. 

Board B is an attempt to maximize profit by 
means of a single wide board. The board has 5' of 
wane along the top edge and 5-1 /2' along the 
lower edge. The board width is 8" and the SM is 8'. 
The one knot 8-1/3' from the left end precluded a 
second FAS cutting (less than 4'), and the board 
had to be excluded from FAS consideration. With 
a SM of 8, the number of units required for No. 1 
Common is 8 x 8' = 64. The number of cuttings 

permitted is SM + 1 9 = 3. The following cuttings 
3 3 

are available: 
(1) 6-3/4" x 3-1/2' = 23-5/8 units 
(2) 4-5/8" x 8' = 37-5/8 units 
(3) 3" x 5' = 15 units 

for a total of 76-1/4 units. This adequately 
satisfies the required yield of 64 units and the 
piece grades No. 1 Common. The value of the 
board is $1 .84, or 8 cents more than that for 
Method A (Table 13). Also, the amount of wane 
included is within the rule-of-thumb limits 
established for No. 1 Common (i.e. approximately 
the amount allowed for FAS). 

The type of board depicted in 68 
warrants careful scrutiny by edgermen and trimmer-
men. In Method A, there was considerable wastage 
of potential furniture components - almost one-
third of the clear surface was excluded. Further, 
since low-surface measure FAS boards are very 

restrictive in the admittance of defects and in the 
number of cuttings permitted, they must be almost 
clear to achieve the required 10/12 yield: this is the 
reason for the edging practice used. Aside from the 
higher value return using Method B, there is one fur-
ther advantage in this approach. If the trimmerman 
does not agree that the wide, single board is worth 
more, he can indicate new edger kerf lines and 
return it to the edgermen. If the trimmerman 
received Board A, he has no alternative to 
crosscutting it. 

Figure 69 shows a 12-foot board with a large 
bark pocket, approximately 4" wide at its widest 
point, and 23" long. This bark inclusion extends 
from 7'5" to 9'4" from the left end. It projects 
through the piece and, aside from the wane 
shown, there are no other defects on either face. 

At first glance, a number of manufacturing 
possibilities are apparent, involving edging and 
trimming only; edging, trimming and crosscutting; 
and double edging, trimming and crosscutting. 
These three methods will be discussed and their ef-
fects on board value will be shown. 

Board A is edged 9" wide. There is 1 to 1-1 /2' of 
wane left on the board on the upper left and lower left 
corners, and a small piece on the lower edge at ap-
proximately 10'. The position of the bark pocket 
prevents the full-length board from making FAS. In-
stead of crosscutting the board to make an 8-foot 
FAS and a 4-foot No. 1 Common, the trimmerman on-
ly squares up the ends. 

As a 9-inch x 12-foot board, the SM is 9'. The 
number of units required for No. 1 Common in a 
maximum of 3 cuttings is 9' x 8 = 72 units. The 
actual yield in 2 cuttings is: 

(1) 3-1/4" x 12' = 39 units 
(2) 4-7/8" x 7-5/12' = 36-5/32 units 

for a total of 75-5/32 units. This exceeds the 
required number by 3-5/32 units, and the board 
grades No. 1 Common. The third cutting is not 
needed. The value of the full-length piece at $230 
per Mbf is $2.07. 

In Board B the edgerman edges the board in an 
identical fashion to Board A, but this time the 
trimmerman crosscuts it at 8' to produce a 
potential 9" x 8' FAS, and 9" x 4' No. 1 Common. A 
portion of the 23-inch bark pocket lies entirely 
within the first lineal foot of the 8-foot board 
designated as B-1. This bark pocket does not 
violate the provisions of the lineal foot rule and 
the amount of wane left along the two edges is well 
within the limits for FAS. 

The SM of board B-1 ,is 6' and the number of 
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FIGURE 68 Effect of two edging and trimming procedures on board value 

- .. -- .. • 

A 

B 

TABLE 13. Summary of data for Figure 68 

Board Length Board Total Bd. Increase 
Board Width Length SM Grade Value Value in Bd. Value 

(in) (ft) ($) ($) (%) 

A-1 6 8 4 FAS 1.30 

A-2 6 4 2 1 c 0.46 1.76 

B 8 12 8 1 c 1.84 1.84 4 

L-816 
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FIGURE 69 Effect of three edging and crosscutting procedures on board value 

A 

B 

c 

TABLE 14. Summary of data for Figure 69 

Board Length Board Total Increase 
Board Width Length SM Grade Value Value in Bd. Value 

(in) (ft) ($) ($) (%) 

A 9 12 9 1 c 2.07 2.07 

B-1 9 8 6 FAS 1.95 

B-2 9 4 3 1 c 0.69 2.64 27 

C-1 12-1 I 4 4 4 1 c 0.92 

C-2 9 8 6 FAS 1.95 2.87 39 

L-815 
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units required for FAS is 6' x 10 = 60. The number of 
units available in one cutting 8-1/8" x 7-5/12' is 
60-3/4 units. The board just makes FAS and its value 
at $325 per Mbf is $1 .95. 

Board B-2, which is 9" x 4' , has a SM of 3. The 
number of units required for No. 1 Common in one 
cutting is 3' x 8 == 24 un its, and the single largest 
cutt ing of 8-3/ 4" x 2-2/3' yields 23-1/6 units or 5/6 
of a unit short of the amount needed. The yield 
required in two cuttings (i.e. one extra cutting for 
pieces 3 to 7' SM) is 3' x 9 = 27 units, and the 
actual yield avai lable in two cuttings, 4-3/4" x 4' 
and 4" x 2-2/3', is 19 and 10-2/3 units respectively, 
or a total of 29-2/3 units. The piece makes No. 1 
Common by 2-2/3 units and its value is 69 cents. 
The total value of pieces B-1 and B-2 is 
$1.95 + $0.69 = $2.64, or 57 cents more than by 
Method A. 

The third method of edging and trimming 
designated as Method C, involves wide edging 
initially followed by crosscutting, then re-edging. 
The first piece produced is C-1 (the short board) 
and its dimensions are 12-1 I 4" x 4'. With a SM of 4, 
the number of units required for No. 1 Common 
with an extra cutting is 4' x 9 = 36 units. The 
number of units available is: 

(1) 4-3/4" x 4' = 19 un its 
(2) T x 2-2/3' = 18-2/3 units 

for a total of 37-2/3 units. The board grades No. 1 
Common and its value is $0.92. 

The second piece is returned to the edgerman 
and it is re-edged in the same manner as board 
B-1. As a FAS with 6' SM its value is $1.95, and 
total value of board C is $2.87 (Table 14). The in-
crease in value over Method B was due entirely to 
the greater SM obtained for Board C-1 by edging 
wide. The advantage of crosscutting to upgrade at 
least 2/3 of the whole piece (without changing the 
grade of the remaining piece) is clearly evident in 
the last two columns. The dollar value of the two 
boards in Method C was almost 40% more than 
for Method A. The only critical procedure in 
achieving these results is the amount of wane left 
on the FAS board. Any amount additional to that 
provided would have affected yield and hence the 
grade. 

Figure 70 presents a typical situation requiring 
a knowledge of the first lineal foot rule in FAS. 
The only defect on the face shown is wane; the 
reverse side is clear. The board is 9' long and 
approximately 9" wide. 

There are only two grades that should be 
considered in edging and trimming this board and 
they are No. 1 Common and FAS. The alternatives 
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are a full-length No.1 Common or a shorter FAS. If 
the latter is chosen, the trimmerman has to be 
careful not to violate the first lineal foot rule. 
Since the board tapers appreciably, violation of 
this rule could easily take place. 

In Method A, the edgerman edges the piece 8" 
wide and the trimmerman just squares up the ends. 
With over 25% of the first lineal foot in wane 
(actually about 35%), the board is instantly 
dropped from FAS consideration. The face shown 
cannot qualify as the poor face of a potential Com-
mon Back Selects because wane exceeds 1/3 the 
board width. To make a Sound Back Selects, the 
required yield for a SM of 6' is 6' x 10 = 60 units. 
The number of units available in one cutting 8" x 
6-5/6' is 54-2/3 units, well short of the amount 
needed. The board meets the No. 1 Common yield 
requirement of 6' x 8 = 48 units, and its value is 
$1 .38. 

As an 8-inch wide No. 1 Common board, it 
appears that additional width might be available 
and hence an increase in board measure. To in-
crease board measure by one board foot, more 
than 3/4" would have to be added to the existing 
width, and the addit ional wane would result in 
customer dissatisfaction. 

In Method B the trimmerman notes the large 
clear area of the board and the excessive wane on 
the end. To comply with the first lineal foot rule, 
he trims back 1 foot to make a FAS board. As an 
a· x a· piece with a SM of 5' , the number of units 
required for FAS is 5' x 10 == 50 units. The actual 
yie ld, using the same cutting as in Method A (i.e. 
8" x 6-5/6' = 54-2/3 units), is sufficient for FAS. 
The value of the piece is $1.62, or $0.24 more than 
that obtained by the previous method. The data for 
Methods A and Bare summarized in Tab le 15. 

For boards which are essent ially clear, the 
grade target should be FAS. The production of 
No. 1 Common boards with excessive wane is not 
a practice which should be encouraged even 
though the value of such pieces may sometimes 
equal or exceed that for the corresponding lower 
SM FAS board. 

Figure 71 shows a board where only rip cuttings 
or "full-length" cuttings can be taken to make the 
face shown FAS. A single knot passes through the 
middle of the board approximately 6-1 /8' from the 
left end. The board is 11' long, and the distance 
from the knot to the right end is 4-7 /8', or 1/8 less 
than the minimum cutting length of 5' required for 
FAS. The reverse side has one additional knot and 
it grades No. 1 Common. Therefore, the potential 
grade of the board is Selects. 



In Method A, the board is edged 11-114" wide. 
With a SM of 10', the number of units required for 
FAS in two cuttings is 10' x 10 = 100 units. The 
number of units available is: 

(1) 3-112"x11'=38·112units 
( 2) 5-1 I 2" x 11 ' = 60-1 I 2 units 

for a total of 99 units. This is one unit short of 
making FAS, and the board grades No.1 Common, 
with a value of $2.30. 

The need to lower the SM is evident, and the 
Board was edged 1 0·1 I 4" wide (Board B). As a 
10-114 x 11' board with a SM of 9', the number of 
units required for FAS is 9' x 10 = 90 units. The 
new edger lines did not alter the size of cuttings 
taken in Method A, and the total number of units 
available remains as 99 units. This number ex-
ceeds the required yield by 9 units and the face 
grades FAS. With the reverse side No. 1 Common 
(with no possibility of being upgraded), the board 
grades Selects, with a value of $2.74. This 

represents a $0.44 increase over the former No. 1 
Common Board. 

The only way that crosscuttings could be taken 
in Figure 71 without contravening the minimum 
length of cutting rule for FAS would be by ap-
plying the 97% yield rule (see Page 18). In this 
particular piece it was neither necessary nor ad· 
vantageous, because the board would have to 
be narrowed sufficiently to remove all wane from 
the edges of the two cuttings and the width of the 
piece could not have exceeded 9". The ultimate 
grade would still have been Selects and the SM 
would have been 8'. Although the application of 
the 97 percent rule was not profitable in this in-
stance, it is mentioned as a possibility for other 
boards. 

Table 16 presents the comparative data for the 
two edging and trimming methods used. The 
Selects grade resulted in a 19% increase in value 
over the No. 1 Common Board. 
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FIGURE 70 Effect of two trimming procedures on board value 

A 

B 

TABLE 15. Summary of data for Figure 70 

Board Length Board Increase 
Board Width Length SM Grade Value in Bd. Value 

(in) (ft) ($) (%) 

A 8 9 6 1C 1.38 

B 8 8 5 FAS 1.62 15 

L-832 
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FIGURE 71 Effect of two edging procedures on board value 

A 

B 

TABLE 16. Summary of data for Figure 71 

Board Size Board Increase 
Board Width Length SM Grade Value in Bd. Value 

(in) (ft) ($) (%) 

A 11-1 I 4" 11' 10 1 c 2.30 

B 10-1 /4" 11' 9 Sel. 2.74 19 

L-818 
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Hardwood sawmilling is a highly technical and 
complex business which involves much more 
than the simple use of machines to convert 
roundwood into square-edge boards. It involves 
people - people to formulate policies and to 
provide supervision, and people to translate and 
implement these policies and directives in the 
most effective and efficient manner possible. Mill 
management, therefore, must play a vital role in 
the day to day operation of a hardwood sawmill. It 
is management's responsibility to see that mill 
personnel are properly trained and that the 
general environment in their place of work is 
conducive to the development of an esprit de 
corps. It is absurd to expect good performance 
from inexperienced, untrained, and unmotivated 
edgermen and trimmermen operating with an-
tiquated or poorly maintained machines. As in any 
business, profit is the name of the game. Every 
person involved in a sawmill enterprise must 
constantly strive to improve its profit, but, to do 
this effectively, each person must be given the 
right tools to do the job. 

In this chapter, some of the important require-
ments for an efficient hardwood sawmilling 
operation will be discussed. Some aspects of the 
sawyer's duties will be covered because his 
functions have a direct bearing on the quality of 
work performed by edgermen and trimmermen. 
Basic processing equipment, including operator 
aids and materials handling equipment, affects 
edging and trimming performance, and it will be 
discussed. In addition, such important con-
siderations as training programs, maintenance 
requirements, and working conditions will be 
examined. 

Mill Equipment, Operator Aids, 
and Mill Design 

Machine operators cannot do a good job with 
inferior equipment any more than Sam Snead can 
shoot par golf with a baseball bat. Good equip-
ment is a prerequisite to doing a good job of 
sawing, edging, and trimming. The elimination of 
physically laborious tasks by the use of proper 
equipment is a constant goal. A tired worker 
cannot concentrate on those critical processing 
functions which require close attention. Edger 
and trim saw operators, when inundated by large 
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Other Factors Related to 
Edging and Trimming 

numbers of boards and the need tor many grade 
decisions, are bound to make serious board value 
mistakes because, to avoid being buried, they are 
forced to ram the lumber through their respective 
machines. Bottlenecks of this type are costly to 
an operation. 

Basic mill equipment 
1. Carriage and head rig 

The mill should possess a sturdy carriage with 
accurate alignment, a stop and loader, a reliable 
dogging system, accurate setworks, fast log 
turner, and trouble-tree headrig. Today's auto-
matic carriages have numerous features which 
assist the sawyer to maximize the grade recovery 
from a log. Important features are push button 
controls, accurate setworks, positive dogging, 
rugged design, and simplicity of maintenance. 
Accuracy of setworks and reliable dogging are 
essential to optimum volume and grade recovery. 
Miscut lumber places an extra decision-making 
burden on edgermen and trimmermen, and it 
reduces lumber value. Reduction of kerf thickness 
is probably less important than sawing accuracy. 
A responsive log turner (that does not gouge the 
cant faces), coupled with positive carriage 
dogging, are essential to position and hold a log in 
the shortest time possible. Logs containing ex-
cess crook, or abnormalities such as large bumps, 
are often difficult to position and dog for the first 
cut. Grade out-turn will sutter if the logs are not 
properly oriented. Additional equipment, usually 
under the sawyer's control, eliminates many 
manual operations such as the removal of slabs, 
and routing of material to the edger, resaws and 
boardway- this increases production. 

2. Edger 
A three-saw edger with a trouble-free self-tailing 

device and infinite setting is vital to permit grade 
ripping and precise edging tor the top lumber 
grades. Infinite (or "variable") setting, often 
operated hydraulically, allows the operator to 
edge a board as wide as possible up to the maxi-
mum defect limits for the grade. Power setworks 
are essential in high production hardwood mills 
because they eliminate the frequent physical 
demands which would be placed on the operator 
by manual shifting of the saws. An adequate 
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edger saw opening, at least 22", is a must for all 
types of edgers processing lumber from large 
logs. Edgers must be able to accommodate wide 
boards, and espec ially boards with highly flared 
ends, to avoid excessive downtime due to the 
jamming of wide boards in the edger or to saw 
damage. This means that ample space should be 
provided between the fixed saw of a two-saw 
edger and the inner edger plate, and the same 
applies for three-saw edgers where the outer saw 
is fixed . 

In three-saw edgers with a fixed middle saw, 
suff icient edger opening should be available to 
edge or grade-rip the widest board expected with-
out a chance of jamming. In one hardwood mill 
equipped with a two-saw edger, there was in-
sufficient space between the fixed left saw and 
the adjacent edger plate to accommodate flared 
board edges, with the result that excessive wane 
was left on some boards, and jamming was 
common. Six inches is probably the minimum 
desirable space. In an attempt to avoid these 
problems with boards that had much flare on the 
left edge of the waney face, the edger operator 
turned the board over so that the wane face was 
down, and the straighter edge was presented to 
the fixed saw. However, he then had to guess as to 
the exact position of the wane, and lost money 
through poor edging. 

3. Trim saws 
A two-saw "Canadian" trimmer set-up is 

common to most hardwood mills. Some high 
production mills use multi-saw trimmers, similar 
to those found in many softwood mills. Multi-saw 
trimmers permit a much higher production rate 
than does a single two-saw trimmer, and that is 
the usual reason for their installation . However, 
there is a big "unknown": what effect does 
trimmer type have on lumber value production per 
log? Valuable boards can be "chopped up" in an 
instant by the operator of a multi-saw trimmer, and 
some of these operators seem to do just that. It 
may be far wiser to install a two-deck trim table 
feeding a single green chain . 

Both types of trimmers have one thing in com-
mon - if the number of pieces passing through 
exceeds the design capacity, or if the number of 
pieces exceeds the physical and mental capacity 
of the operator to handle and evaluate each piece, 
insufficient time will be available to do a proper 
job. 

One of the problems with multi-saw trimmers is 
that an operator is having to decide which saw or 
saws should be engaged to crosscut a piece or 
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eliminate a particular portion of a board. Th is 
decision is required in addition to the application 
of various rules governing the admission of 
defects, such as the lineal foot rule to both ends 
of the better face of a piece of Selects or FAS. If 
he makes the wrong decision, board value is 
wasted. 

In high production mills, an "unscrambler" is 
essential to straighten out boards and present 
them in an orderly fashion to the trimmer oper-
ators. An operator should not have to tire himself 
out trying to untangle a pile of boards at work 
station - this reduces his effectiveness to do the 
job he is supposed to, and his natural inclination 
is to rush the lumber through the trimmers with-
out regard to grade. 

The trim table conveyor should have two 
speeds, where the high speed is at least three 
times the normal speed. With this arrangement, 
the trimmerman can speed up the conveyor when 
few boards are coming, and thus reduce surges in 
his work load. 

A two-saw trimmer should have a set of 
powered rollers in the middle of the trim table to 
transport short boards endwise to the second 
saw on the other side of the trim table, for trim-
ming of the second end . The second trim saw 
operator should not have to take time to retrieve a 
short board by using a pole with a hook, any more 
than the first operator should have to take time to 
throw the board over to him. Trim saw operators 
should minimize handling time and preoccupat ion 
with short, low surface measure boards, 
especially those representing the Common 
grades. 

4. Resaws 
Irrespective of the type of resaw used, the 

orientation of sawing faces has been fixed by the 
sawyer. When sawing cants, the only major 
consideration that shou ld occupy a resaw 
operator's attention is the sawing sequence as it 
relates to the potential grade. Which face should 
be sawn first? If the cant is 4" x 10", the decision 
has already been made by the sawyer; if it is 7" x 
8", the resaw operator should saw the best face 
first. 

Before proceeding further with the example, 
three points must be made. First, it is really not a 
question of sawing the best face first, because 
Common lumber is graded from the poor face . If 
there are three No.3 Common faces and one No. 2 
Common face that promises a No. 2 Common 
board, then saw this face first. But if the reverse 
face of this board is likely to be only No. 3 



Common, then it really does not matter which face 
is sawn first. A second consideration concerns 
markets. The resaw operator may be able to take a 
No. 2 Common board from one face, but by so 
doing he may drop the two adjacent faces from 
No. 3A Common to No. 38 Common; if there is no 
market for the latter, he would be foolish to take 
the No.2 Common from the best face. Thirdly, it is 
usually best to try to box the pith into a piece of 
3" x 4" or 4" x 6" blocking material. This reduces 
sawing time, increases yield, raises average 
lumber value, and the 3" x 4" piece is worth more 
per Mbf as blocking than it would as low grade 4/4 
lumber. 

When resawing aT x a· cant, the inclusion of a 
portion of a better face in a•poorer one, by sawing 
the poor face too deeply, will result in reduced 
grade recovery and value (unless there is suf-
ficient board width to satisfy grade ripping). 

The resaw operator should produce the highest 
grade of lumber possible by concentrating on the 
better faces. To do this, of course, requires ef-
ficient cant turning equipment, and many mill 
owners would benefit by taking the time 
necessary to explore and assess the several types 
available. Similarly, the various types of cant 
return systems controlled by the resaw operator 
should receive attention, because manhandling of 
cants requiring further processing at the resaw is 
not justified in a modern sawmill. 

Operator aids 
1. Carriage and head rig 

The projection of the sawline onto the log 
surface in front of the sawyer is essential to 
proper log orientation and setting. This can be a 
shadow line, a light line, or a colored (laser) line, 
depending on the color of the log surface, and 
other factors. A system that provides a clearly 
defined line without distortion over a 16-foot 
length is desirable. The shadow line helps the 
sawyer to dog the log so that the defect orien-
tation is correct, and to set the log so that the 
width and length of the exposed face is ap-
propriate to the potential grade of the face. Also, a 
mirror located at the opposite end of the carriage 
(with respect to the position of the sawyer), either 
placed on the wall or suspended from the ceiling, 
can be useful to the sawyer in determining the 
quality of the log end farthest away from him. The 
quality of his decision, on the sawing pattern to 
use and the product-mix to produce, depends on 
his ability to see and evaluate as many qualitative 
aspects of the log as possible. 

In many mills a single log turner is a standard 
piece of equipment, one which most mills cannot 
do without. However, twin log turners, which can 
act independently of each other or in tandem, 
have proven to speed up the log turning operation, 
and to reduce damage to the cant faces. Non-pro-
ductive log positioning time is reduced, and log 
orientation with respect to the various face 
defects is more accurately accomplished . The 
headsaw sets the pace for the entire mill and any 
improvement in its throughput is important. More 
accurate positioning means higher potential 
grades in the boards arriving at the edger. 

Simple, fast-acting controls are important to the 
sawyer so that he can concentrate on the log he is 
sawing rather than on the buttons in front of him. 
For example a sequential relay system controlled 
by a limit switch on the turner, which routes the 
first slab to the chip conveyor and the first board 
to the edger, is the sort of design feature which 
eliminates some of the repetitive functions 
required of the sawyer. 

2. Edger 
Overhead shadow or light lines for each of the 

three saws are essential for precise edging, and 
this in turn is essential for optimum grade and 
volume recovery. In addition, a mirror located 
above the outfeed end of the edger is invaluable to 
the edgerman so that he can continuously moni-
tor his own edging performance. 

One important deficiency in most existing 
edgers is the lack of a device to provide the 
edgerman with information concerning the exact 
length of a board. Lumber is usually produced 
from logs of differing overlengths, and from 
random length logs, and the edgerman is usually 
unable to precisely determine whether the actual 
length of wane left on Selects and Better boards is 
within the maximum limits provided by the rules. 
Without such a device, the natural tendency is to 
edge off more wane than is necessary, especially 
from the longer lengths. 

Edger controls should be simple in design , 
powered, positioned for easy access at all times, 
and designed to allow easy operation with gloves. 

A glaring deficiency in many hardwood mills is 
lack of provision for accurate edging of short 
boards. The rollers in front of the edger are spaced 
out to allow easy handling of 14 and 16-foot 
boards. When a 6-foot Selects comes along, the 
edger operator has to drape himself forward over a 
couple of rollers, and give the board a push toward 
the infeed rolls, hoping that the board is edged, 
not butchered. 
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3. Trim Saws 
For boards that require crosscutting, a simple 

trap saw, located in the middle of a trim table (8' 
from the edge) in front of the trimmers and ac-
tivited by a foot pedal by the first trimmerman, can 
be very helpful. Space at the trimmer station is 
often limited and the trimmer operator often 
experiences difficulty in pul ling back a board 
sufficiently to crosscut it with the regular trim 
saw. By using a trap saw, a board does not have to 
be pulled back as far, and the crosscutting 
operation can be performed more accurately with 
less physical effort and in less time. The saving of 
time and energy means that the trimmerman can 
devote greater attention to other boards involving 
special grade considerations. 

Trimmerman operat ing under pressure of a 
moving, heavily loaded conveyor table often 
cannot properly assess and trim the ends of 
Selects and Better boards requiring application of 
the first lineal foot ru le. A simple and practical 
operator aid for mills equipped with two-saw 
trimmers would take the form of alternating 
colored bands one-foot wide by one-foot long 
across the trimmer feed table just ahead of each 
saw to provide a quick length reference for ap-
plication of the end foot rule. The set-up could be 
further improved with a tilted mirror over the far 
end of the table; this would allow the operator to 
determine the exact length of the board, and 
hence how much he could trim off. An alternate 
arrangement would be a series of shadow or light 
lines spaced one foot apart parallel to the trimmer 
table in front of each saw. Because these guides 
would be projected directly onto the board sur-
faces, evaluation and application of the first lineal 
foot rule could be more easily accomplished. 

In many mills the addition of a "power swede", 
located on the edge of the trimmer table for the 
purpose of pulling off lumber to be re-edged or 
edged, would be most helpful as it would reduce 
the physical load on the first trimmerman. A 
power swede is composed of two roller ends, 
close together, and rotating in opposite directions 
so that they " grab" projecting board ends. The 
operator need pull the board end out only about 
12" beyond the ends of the main stream of lum-
ber. When the board end reaches the pinch rolls, 
they yank it off the trim table and onto a belt 
conveyor running from the trim table to the edger 
surge table . 

The importance of such a device to pull off 
boards should be obvious. A trimmerman's 
responsibility is to evaluate the potential grade or 
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grades of a board and then to maximize its value 
by proper trimming and possibly also by 
crosscutting. He should not be required to handle 
full-length lumber for any other purpose. 

As a substitute for a power swede, a simple 
lifting powered rollcase, activated by a tripping 
mechanism, could be installed. This rollcase 
would be directly in line with a belt conveyor to 
the edger, and the trimmerman would activate the 
tripping device by means of a foot pedal. When 
this equipment is available the trimmerman needs 
to touch only those boards which have excess 
wane on the reverse side. The disadvantage of this 
system, in comparison to the power swede, is that 
the operator must divert attention to the timing 
factor, i.e. he cannot trip the rollcase until the 
board has advanced to exactly the right position . 
The use of foot pedal versus a button or switch to 
activate such aids is preferred because it frees 
the operator's hands, wh ich should be free at all 
times to perform his principal dollar-produc ing 
functions. 

Mill design 
This section inc ludes a general assessment of 

mill design in terms of improvements that might 
be implemented in present mills or in the design 
of new ones. As before, these improvements will 
be suggested as they relate either directly or 
indirectly to sawing, edging, or trimming; 
however, emphasis will be placed on their effect 
on the latter two job functions . 

As mentioned earlier, the sawyer sets the pace 
of material flow through the mill. It is his 
responsibility to try and insure that each operator 
has sufficient material to keep his machine fully 
loaded, but not overloaded - in the latter case 
lumber value could suffer. The nature of the log 
imput in terms of size and quality affects the 
production demands placed on the various 
operators, and the nature of the product-mix also 
affects machine loading and mill throughput. If a 
high proportion of large dimension timbers is 
being produced, the resaws will not be very busy, 
but if all the hearts are being converted into pallet 
deckboards, the resaws may be overloaded. 

The basic responsibility of the sawyer is to keep 
the workload on the various machines balanced, 
i.e. to insure that all are working at or near full 
capacity. If the resaw surge table becomes filled, 
the sawyer must begin to saw a higher proportion 
of each log on the headsaw until the resaw cat-
ches up; conversely, if the resaw starts to run out 
of material, he should spend as little headsaw time 
on each log as possible until the resaw surge 



table becomes reasonably full. In general, this 
"balancing" technique is the only way to 
maximize lumber value recovery. However, if a 
series of exceptionally large high quality logs 
comes up, the sawyer may prefer to saw most of 
each log on the headsaw, even if the resaw is 
underloaded, for the reason that by so doing, he 
can maximize lumber value. This would usually 
occur where the versatility of the resaw is 
e.g. only a simple circular gang (or "bull edger"). 
In such a sawmill it is the responsibility of the 
forklift operator to see that a series of unusually 
large logs does not go into the mill; he should mix 
the quality of the logs going in just to avoid such 
balancing problems. 

Hardwood mills should be designed thus: to 
provide built-in flexibility; to reduce the amount of 
downtime or nonproductive time to provide for a 
smooth flow of lumber to each job station without 
bottlenecks and surges; to reduce the frequency 
of menial and laborious tasks that operators must 
perform; and to reduce the number of pieces 
requiring the attention of edgermen and trim-
mermen, insofar as this is possible without af-
fecting the value of production by providing 
alternate routes through the mill. With regard to 
this latter point, it cannot be overstressed that it 
takes time to make critical grade decisions and if 
at all possible, the number of pieces needing 
edging or trimming should be kept to an absolute 
minimum. If there is a lot of low grade lumber 
(destined for pallets, perhaps), it may be best to 
divert it to a separate edging and trimming line, so 
that the operators on the main line can con-
centrate on processing No. 1 Common and Better. 
Another approach is to produce and market cants 
for resawing at the pallet plant. 

A good slab handling system is an absolute 
must in a hardwood mill. Slabs which have to 
travel almost the full length of a mill via the board 
conveyor, before dropping into the residue 
conveyor, waste valuable space and cause 
problems. Because of their irregular nature, slabs 
often interfere with lumber destined for the edger, 
trimmer, or resaw. It is not uncommon to see a 
jammed slab in the board conveyor redirect 
lumber destined for the trimmer into the residue 
conveyor. Also, it is not uncommon to see the 
edgerman struggling to separate boards from 
slabs at his work station, or running to the 
downstream end of the headsaw to pick up a large 
slab that has fallen onto the tracks. All of these 
problems waste energy and money. 

The rightful place for a slab disposal system is 
directly following the headrig. Some good 

systems involve either a hinged rollcase which 
diverts the slab downward to a lower level con-
veyor, or a rollcase which moves sideways out of 
the way to allow slabs to drop directly onto the 
residue conveyor. 

A common error in sawmill design is lack of 
adequate surge capacity ahead of the edger. 
There is usually far too little storage space bet-
ween the headsaw and edger - in some cases, 8' 
or even less. At least 12' of storage area should be 
provided so that the sawyer has a chance to 
balance the workload, and the edgerman is not 
pushed into making a rushed decision on a board. 

Reference has been made to the need for a 
return conveyor from the trim saws to the edger. 
This is essential in a hardwood mill that is grade 
conscious. Unedged boards are sometimes sent 
directly to the trimmers for crosscutting first and 
there are boards which have been edged once but 
which require additional edging to maximize 
value. In some mills such pieces are carried back 
by the trimmerman and thrown onto the floor 
beside the edger. What a waste of unnecessary 
energy by the trimmerman, and then by the edger-
man who has to bend down to pick them up! In 
addition, these boards on the floor present a 
hazard to edgermen. 

A return conveyor from the trim saws to the 
edger should be properly designed as part of the 
total system. It should not be considered an after-
thought once the mill is built because, for one 
reason or another, its location may cause some 
other problem which could have been avoided. 
However, many mills, built without such a con-
veyor, have later realized their deficiency and have 
successfully added the conveyor to the system. 

In most sawmills the boardway beyond the trim 
saws is essentially a conveyorized sorting deck 
from which factory lumber and other products are 
pulled for piling. With such an arrangement 
almost every piece has to be handled by the trim-
mermen. Many of the timbers passing through the 
trimmers have to be trimmed to length only, with 
little grade consideration except for the 
elimination of excess cull. In addition, there may 
also be a lot of pallet lumber which would be bet-
ter left untrimmed, because the extra length may 
allow recovery of an extra deckboard; (of course, 
any ends that are not reasonably square should be 
trimmed). Provided that the mill is fairly large 
(perhaps 20 Mbf/shift, or more), it may pay to have 
those boards which do not require trimming 
pulled off the table before they reach the trim-
mermen. The loss of chippable residue in the trim 
ends is negligible. 
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One large sawmill has an integrated pallet 
component operation. Here pallet lumber is re-
directed, before it reaches the first trim saw, onto 
a belt conveyor leading to a crosscut saw where 
deckboards are cut-to-length, and strapped onto 
pallets for shipment. The same mill saws many 
4 x 4 to 6 x 6-inch products, and these are ejected 
onto a separate transfer chain terminating at a 
crosscut saw where the ends are squared up and 
cull sections removed. These thick timbers do not 
get anywhere near the trim table and in fact , ap-
proximately one-half of a total daily production of 
45 Mbf by-passes the trim saws altogether. In this 
operation, the sole function of the trimmermen is 
to upgrade the value of No.2 Common and Better 
factory lumber. 

In summary, the flow of lumber through a mill 
should be planned carefully so that bottlenecks 
are minimized and a smooth lumber flow is devel-
oped. Disposal of slabs and other forms of res idue 
should be accomplished at or close to the po int of 
origin, to avoid disruption to the lumber flow . 
Adequate surge areas are important to a balanced 
flow, and this is essential if each operator is to 
concentrate on the task of grade recovery . Where 
feasible, product by-passes should be considered 
to alleviate the demands on the trimmermen. 
Although it is sometimes difficult to pred ict future 
product-mix, thought should be given to the ef-
ficient production of a variety of products. In 
designing new plants, the most suitable 
sawmilling equipment should be selected, as well 
as operator aids vital to maximizing grade 
recovery, volume recovery, and production. 

Sawing techniques 
The sawyer is the key to obtaining the highest 

dollar return from every log processed. He must 
not only recognize the grade of a log, he must also 
recognize the potential product and grade mix 
that will maximize the value of the log. This 
requires the development (through experience) of 
a "sixth sense" as to what is in the log and how 
best to saw it to satisfy the market. 

But, in order to do an effective job, the sawyer 
must receive logs that have been properly manu-
factured according to appropriate log grade 
criteria, logs without large protuberances, pro-
nounced crook, or jagged ends. The sawyer is no 
magician - the way that logs are cut affects their 
lumber grade potential. They should be bucked in 
a way that minimizes the time required to make 
the necessary sawing decisions, to position the 
log, to edge and trim the boards. 
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To optimize product value, the sawyer, 
edgerman, and trimmerman must develop a high 
degree of skill and judgment, and the latter two 
must have sufficient rapport with the sawyer to 
recognize his intentions concerning the ultimate 
breakdown of each piece. Of all responsibilities 
confronting the sawyer, the decision as to which 
face of a log to cut first is the most important, 
because this cut establishes all the other faces. 
The actual sawing method or pattern used 
depends on a number of factors such as: species, 
quality and size of log, mill design, type of 
equipment, and the lumber dimensions required. 
The sawing pattern usually falls into one of three 
classifications, viz: Around sawing, Live sawing 
(also called "through and through"), and Cant 
sawing (also called "modified live"). In Around 
sawing, the poorer face of each pair of opposite 
faces is sawn first, so that the second face is 
sawn parallel to the bark. Taper sawing is a further 
refinement of Around sawing that is sometimes 
used for large logs; taper knees are used in 
sawing one or both pairs of opposite faces in 
order to increase the number of faces sawn 
parallel to the bark. No single sawing pattern is 
best for sawing all types of logs. 

The outer portions of high quality butt logs yield 
the most valuable material, and when sawing such 
logs the sawyer must determine which mix of 
thicknesses will maximize volume recovery of the 
better lumber grades from each face. For these 
grades, the price increases with thickness, going 
from 4/4 to 8/4. If a market exists for sound stock 
2" to 4" in thickness, it should be produced from 
the sound knotty hearts of these logs. However, 
the production of larger timbers and railway ties 
from these logs would be ill-advised because fre-
quently the faces would grade FAS; it is better to 
produce these products from lower quality, 
sound, upper logs. Around sawing is recommend-
ed for the conversion of high quality logs into a 
varied product-mix because of its wide flexibility, 
but there are circumstances where Live sawing 
will maximize profit. 

If the logs are sound but poor in quality, yield-
ing lumber no better than No. 2 Common from the 
outer portions, sizing cuts only should be carried 
out, followed by rapid breakdown of the remaining 
cant either by the headsaw or resaw. In such logs, 
the No. 2 Common sideboards are only a 
secondary product; the sizing cuts are made 
primarily to produce the thick structural dimen-
sion material which usually yields a higher price 
than No. 2 Common factory lumber. A variety of 
sawing methods can be employed in breaking 



down low quality sound logs; however, every 
minute of sawing time carries a price ticket, and it 
is essential to strive for that compromise between 
total product value and total sawing cost that will 
maximize profit. Log turning should be kept to an 
absolute minimum. 

Medium quality logs offer considerable chal-
lenge to the sawyer because, although they are 
more defective than high quality logs, they are 
capable of providing a considerable volume of No. 
1 Common and Better lumber. Choosing the best 
face is usually the main problem confronting the 
sawyer; once he has made this decision, the 
deliberate turning of the log, and sawing to 
recover all high grade material from each face, is 
automatic. As soon as the best face is selected 
(thus establishing the position of all four faces}, 
the sawyer then selects the worst face and saws it 
first, taking either a slab or a slab plus a board. He 
then places this flat face against the knees or the 
bunk, ensuring improved log stability when the 
better faces are sawn . This also ensures that the 
better face opposite the worst face is sawn 
parallel to the bark surface, even though no taper 
knees are used. After the worst face is "squared" 
and the log is turned to the second face, further 
turning is only carried out when another face 
promises a higher grade (at least No. 2 Common). 
All good faces are sawn deep, whereas poor faces 
may be sawn no deeper than a single slab, or slab 
and one board , in depth . Structural dimensions 
thicker than 2" may be produced from the sound 
hearts, and usually medium quality logs provide 
thicker dimension timbers than do high quality 
logs because the defective No. 3 Common hearts 
in the former are much larger. 

Selected sawing recommendations 
To maximize the potential value of the flitches 

which he passes on to the edgerman and trim-
merman, the sawyer must employ a variety of 
techniques, somes of which have been briefly 
discussed and others described elsewhere in 
detail (3, 5, 6, 9, 10, 12). Some of these techniques 
are as follows: 
(i) Slabbing cuts should be kept as thin as 
possible, consistent with producing the 
minimum-width faces required for certain 
products and grades, e.g. 6-1/2" for FAS, 4-1/2" for 
Selects, and 3-1 /2" for the Common grades. As a 
rule-of-thumb, when slabbing, the minimum FAS 
width (6-1/2") should be exposed in logs 13" and 
over in diameter, and the minimum Selects width 
(4-1 /2") in logs under 13". The Common grade 
width (3-1 /2") should be exposed in logs smaller 

than 13 inches whose faces promise lumber no 
better than No. 1 Common. 
As with most rules, however, there are exceptions. 
The best face of some small logs may yield a 
4-1/2-inch 4/4 Selects followed by a No.2 Com-
mon, but the same face might yield a 6-inch 
Selects followed by No. 2 Common. Because of 
the thicker slab (to expose the 6-inch face), total 
yield may be decreased but value yield would be 
increased by the extra footage of Selects. In 
practice, in producing 4" Selects, it is often wise 
to slab at least 5" wide to avoid possible conflict 
with the stringent wane limitations of 4- and 
5-inch Selects. 
(ii) The sawyer should turn the log as soon as the 
face being sawn drops a grade below the potential 
grade of an adjoining face. One extra 1" board 
produced on a Common face of a 16' log, with 
both adjacent faces showing FAS potential, 
means that 3 board feet of potential FAS lumber 
will be sold at the Common lumber price (and the 
No. 1 Common may drop to No. 3A). 
(iii) Taper sawing of good quality, large diameter 
butt logs with pronounced taper can substantially 
improve volume recovery of Selects· and Better 
lumber. The resultant tapered Common grade 
lumber from the center cant is quite acceptable 
for most markets, and there is no need to run 
these boards through the edger unless there are 
edge defects which affect board grade. 

(iv) Bumpy or otherwise irregular faces should 
be sawn first, and the log should be turned 180° or 
270° so that the flat face is against the knees or 
bunks to provide greater log stability when a good 
face is sawn. The best place to remove such 
protuberances as branch stubs, large bumps, and 
burls is in the woods or mill yard. Their removal in 
the sawmill is usually both time consuming and 
dangerous, and depending on the depth of 
slabbing cut, their removal may reduce lumber 
value recovery from the other faces. Large 
protuberances often cause considerable equip-
ment damage, especially in debarkers where the 
log rotates as it goes through the machine. 
(v) Care should be exercised in choosing and 
using turning and dogging equipment because 
much good lumber can be damaged and 
degraded. 
(vi) When straight seams and cracks are present, 
the log should be oriented so that they are located 
as close to the board edge as possible to 
facilitate removal by edging. The same applies to 
knot defects which are concentrated in a line 
parallel to the length of the log. 
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(vii) Spiral seams should be contained within as 
few faces as possible. A light slabbing cut is 
taken on the face most affected, which is then 
turned to the knees for deep sawing of the op-
posite face. 
(viii) Logs with considerable heart rot and shake 
should be sawn Around, so that the defective 
portion is isolated for easy disposal. 
(ix) Better quality logs with sweep should be 
presented to the saw with the horns in or out and 
sawn just enough to remove the horns and belly, 
leaving two faces suitable for resting on the 
bunks. Then the other pair of opposite faces 
should be sawn deeply. Poor quality logs with 
pronounced sweep should be dogged securely 
and sawn as fast as possible irrespective of face 
orientation. Live sawing is the best and fastest 
method (see Chapter on Sweep and Crook). Such 
logs should never reach the sawmill. 
(x) Logs which are likely to spring due to release 
of internal stresses when a face is sawn too 
deeply, should be turned before this happens to 
the opposite and adjacent faces. The develop-
ment of spring causes miscut lumber if sawing is 
continued. A good carriage with adequate 
dogging will minimize both spring and miscut 
lumber. 

Training 
A successful sawmill operation does not just 

happen with the turning of a key once the mill is 
built. The basic ingredients in a successful opera-
tion, aside from the topics already covered, in-
clude effective mill supervision, proper main-
tenance of equipment, good working conditions 
and, most important of all, skilled personnel with 
the right attitude. Good employee attitudes are no 
accident. lt. is management that provides leader-
ship and brings about changes in employee at-
titude. It is management's ph ilosophy and its own 
attitude towards its employees that brings out the 
very best in people. 

Employees must be motivated to correct day-to-
day situations that cause bottlenecks and to over-
come technical problems at their work stations. If 
they are properly motivated and have feelings of 
security, belonging, and importance, they will 
work harder. It is essential to create an at-
mosphere conducive to the involvement of mill 
personnel in the operation so that they begin to 
express themselves and to develop better ways to 
do a job. 

Of course, to expect all of this from people who 
are only paid the minimum wage is a bit un-
realistic. One should not expect qualified and 
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trainable people, with the capacity to assume 
responsibility, to work for the minimum wage. 
Cutting corners in this area is false economy and 
total ly unrealistic in view of the importance of key 
mill personnel to sawmill profitability. 

Both job motivation and a reasonable pay scale 
are essential to minimize labor absenteeism and 
turnover. The only thing more futile than having a 
sawyer who is absent every Monday is having to 
train a new sawyer every month. 

Training programs and proper supervision are 
essential to develop a competent and stable work 
force. Both establ ished and new employees will 
contribute more when their skills are improved. 
An effect ive training program includes a broad 
outline of topics related to a mill's production 
objectives. First and foremost in any training 
program should be a thorough understanding of 
the principles of hardwood lumber grading and 
how the grades can be improved by proper 
sawing, edging, and tr imming practices. Training 
sessions should include machine operators, 
supervisors, lumber graders, kiln operators, and, 
in many cases, management. If management is to 
make informed decisions on any change to its 
operation such as altering the product-mix, it 
requires a first hand appreciation of the effects of 
this change on every facet of its operation, and 
this can only be obtained by engaging in regular 
discussion with the supervisors and machine 
operators. 

Training courses and general meetings should 
be held regularly at company expense, and the 
supervisors should play a dominant role. In ad-
dition to the lumber grading and lumber 
manufacturing topics mentioned earlier, the 
discussions should cover the following: logging; 
machinery operation and maintenance; log and 
lumber storage practices; lumber drying ; lumber 
marketing; quality control and other subjects. 

Some of the technical topics which shou ld be 
emphasized for sawyers, edgermen and trim-
mermen are as follows: 

(i) Defect identification in logs. 
(ii) Principles of log grading. 
(iii) Log making practices and their effect on 

lumber. 
(iv) Processing methods in relation to market 

requirements, grade recovery, volume 
recovery, and production. 

(v) Principles of lumber grading. 
(vi) Defect limitations in hardwood lumber. 
(vii) Edging and trimming practices and their 

effect on lumber value. 



It is important to have regular review sessions 
with practical demonstrations where possible. For 
example, special logs such as crooked logs or 
logs containing particular types of defects may be 
selected, discussed, and then processed. The 
various problems associated with processing and 
optimizing lumber value from these logs, and 
recommendations for the best procedures to be 
followed, should be identified. Such demonstra-
tions complement the information in this publica-
tion, and are useful to all mill employees and to 
the logging supervisor. 

As a final note on the essentials of training, it is 
a good idea for the various machine operators to 
rotate jobs so that each can better appreciate the 
requirements and problems of the other. 
Management should also give other members of 
the mill staff the opportunity to train as sawyers, 
edgermen, and trimmermen. It is important to 
have trained replacements for these key operators 
in case of sickness, etc. 

Maintenance and quality control 
Maintenance and quality control programs can 

contribute significantly to the success or failure 
of a sawmill operation. Only through accurate 
quality control is it possible to monitor a saw-
mill's efficiency and then to act on this informa-
tion in a businesslike manner. 

A well-executed program of daily preventive 
maintenance is a must if mill equipment is to 
perform as intended. Machine operators should 
be accountable for reporting potential problems 
to the maintenance supervisor who can deal with 
them before they cause unscheduled shutdowns. 
The reasons for any miscut lumber should be 
determined because they often indicate improper 
maintenance. Poor performance from machines, 
like poor performance from people, costs money 
and should not be allowed to continue. 

Every sawmill, large or small, should have a 
program of quality control. Monitoring of lumber 
grade recovery in relation to log quality is the best 
way to detect lost potential profits. It is not 
essential to grade every log; selected samples can 
be used from time to time. The value per gross 
cubic foot should be both consistent and 
reasonably close to the results of research 
studies. Daily lumber thickness measurements, 
using a Go - No Go gauge, should be taken to 
ensure that entire process is remaining "in 
control". 

Evaluation of machine and manpower 
efficiency, processing costs, and log 
values 

Determining log values in relation to processing 
costs is vital in order to pin-point the break-even 
log size and quality, i.e. to determine the minimum 
size and quality of log which can be brought into 
the mill and sawn at a profit. Logs which are a 
financial liability in one mill may be profitable in 
another mill, because of differences in equipment 
or product mix. Some conventional hardwood 
mills have added equipment to process short, 
small diameter logs into pallet lumber or furniture 
frame stock in a hurry. 

Working conditio·ns 
Good working conditions are essential to a 

successful operation. Adequate safety features 
on equipment are important to protect the opera-
tors from injuries and to remove one cause of 
distraction which may affect their performance. 
There should be sufficient space at each work 
station and sufficient light throughout the mill to 
optimize work performance and to allow alert 
operators to spot any bottlenecks that may 
develop. Too much light at the edger station, 
however, is undesirable, as it may reduce the 
clarity of light or shadow guides projected on to 
the board surfaces. Supplementary heat is often 
required for the principal machine operators 
during winter operations; no operator can do his 
best if he is cold. Similarly, open boardways 
should be protected from the wind. In some 
sawmills, the sawyer is enclosed in a well ven-
tilated, heated cab. Aside from providing tem-
perature comfort, the cab isolates the sawyer from 
noise and flying sawdust. 

All sorts of loose debris should be removed 
from machines, conveyors, and the mill floor on a 
regular daily basis. Debris is both a fire and ac-
cident hazard, and it can affect the operators 
ability to do a good job. Also, a clean mill is a 
pleasant place to work. 

Amenities such as a quiet lunch room, pop 
dispensers, washrooms, etc. are a must to 
maintain high morale and personal efficiency. 
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XIII 

A Check List for Improving 
Edging and Trimming in Hardwood Mills 

Monitoring the performance of any sawmill 
enterprise requires a thorough and continuing 
evaluation of many facets of the operation, begin-
ning with the standing tree when it is being felled 
and bucked, and ending with the finished product 
when it has been accepted by the customer. To 
obtain the maximum dollar return, some guide-
lines are necessary for assessing each step 
of the operation in relation to established produc-
tion objectives. Part of this assessment is the dai-
ly quality control function in the sawmill, and this 
is usually performed by the owner, mill foreman or 
production supervisor, or in larger mills, by a 
quality control specialist. Irrespective of who 
does it, the job requires a full-time effort. If this 
important job is carried out on only a part-time 
basis, optimum mill efficiency will not be attain-
ed. 

This chapter summarizes most of the important 
recommendations for edging and trimming hard-
wood lumber discussed in earlier chapters. They 
are listed under a number of headings describing 
specific board types, processing techniques, and 
various requirements by grade. The detailed in-
formation on defect limitations concerning FAS, 
Selects, and No. 1 Common will not be repeated 
here. 
1. General recommendations 
(a) Edgermen and trimmermen should have a 
thorough working knowledge of the NHLA Rules 
and should be especially familiar with the defect 
limitations in FAS, Selects, and No. 1 Common 
Chapters 2 to 8. 
(b) Edgermen and trimmermen should know the 
specific requirements and exceptions for each 
species in the NHLA Rules Book relating to ad-
mission of defects, quality of cuttings by grade, 
sapwood and heartwood, etc. 

In addition, special rules applicable to specific 
customers must be considered in the production 
and grading of lumber. 
(c) To obtain the maximum dollar return from the 
raw material available, the sawyer, edgermen and 
trimmermen must work as a team. The importance 
of a team approach to the production of hardwood 
lumber cannot be overstressed. To promote this 
interplay among the sawyer, edgermen, and trim-
mermen, job responsibilities should be rotated. 

(d) Edgermen and trimmermen should not be 
pressed by time into making grade decisions bas-
ed on one face only; to do a proper job of maximiz-
ing board value, both faces must be evaluated. 
Several suggestions have been made in Chapter 
XII for easing the workload of edgermen and trim-
mermen to permit more careful scrutiny of each 
board. The subjects covered include equipment, 
storage space, operator aids, mill design, together 
with product and residue flow patterns in the mill. 
(e) In most hardwood mills, the trimming station 
represents the point of no return in the manufac-
turing process. It is the trimmerman's respon-
sibility to see that a customer's requirements 
have been totally satisfied; it is usually too late 
once the lumber reaches the grader (pages 15 to 
16, 31, 112, 114). Lumber that requires edging 
(following initial crosscutting) or re-edging should 
be returned to the edgerman for further 
processing. 

2. Edging for width, 
and trimming for length 

(a) Hardwood lumber should be edged to ran-
dom widths unless there is an order for special 
widths. To provide for shrinkage, the minimum width 
for FAS should be 6-3/8"; for Selects 4-1/4"; and 
for the No. 1 Common and lower grades, 3-3/16" 
(Pages 14, 31, Table 1). 

A rule-of-thumb shrinkage allowance of 1 /16" 
per inch of width has been added to the minimum 
nominal widths in Table 1. Although 10 percent of 
boards can be 1/4" scant in width (i.e. 10 percent 
of the FAS boards could be 5-3/4" wide), this 
allowance of 10% should only be used as a 
cushion for unusually high shrinkage or miscut-
ting, not as a guide for edging. 
(b) Hardwood lumber should be trimmed to odd 
and even lengths from 4 to 16 feet inclusive, up to 
the limits provided in the rules for odd and short 
lengths (Pages 15, 31). 

According to the Standard NHLA Rules, up to 
50 percent of a shi'pment (by volume) may be in 
odd lengths, and specified percentages (by 
volume) may be in short lengths for each grade. (In 
bucking hardwoods, the maximization of log 
grade yield should take precedence over the 
desire for long, even-foot, logs.) 
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(c) An overlength of 2" is adequate and desirable 
for hardwood lumber (Pages 31, 34, 37 to 38). 

A fixed overlength in lumber is desirable in 
assessing various defects on the ends of FAS and 
Selects, and especially in the application of the 
first lineal foot rule. Also, it minimizes errors in 
determining the length of a board during grading. 
Overlength exceeding 2" should never include 
defects of any type. Overlength greater than 2" is 
particularly undesirable in 16-foot boards 
because this protruding material tends to warp 
and split, and the degrade may extend into the 
standard length. 

3. Properly manufactured lumber 
(a) Edgermen and trimmermen should clearly 
recognize that in edging and trimming lumber, it is 
not what the rules allow but what the customer 
will accept that counts (Pages 31 to 35). 

The production of boards having more than half 
their length in wane is usually to be avoided . 

Boards should not be edged and trimmed any 
more than the Rules require, provided that they 
are "properly manufactured". Severe edging and 
trimming results in volume and value losses. 
However, low SM boards and 4 and 5-inch Selects 
must be reasonably cleaned up or grade may suf-
fer because of the high yield requirements and 
strict wane provisions. 
(b) Boards containing such defects as rot, 
shake, or splits, in amounts and locations likely to 
cause breakage during handling, should be im-
proved by ripping or crosscutting (Pages 32, 47, 
87 to 89). 
(c) Ends of boards should be squared by trimm-
ing; irregular untrimmed ends, irrespective of 
grade, downgrade the appearance of a shipment 
(Pages 31, 33). 

In FAS and Selects the condition of the ends of 
boards is governed by the first lineal foot rule. In 
the Common grade no such provision exists and it 
is a good policy to provide a reasonably sound 
squared end by removing defects like rot and 
wane, which may break off. 

4. Manufacturing Common grades 
(a) No. 1 Common boards should be edged and 
trimmed (as to wane) similar to FAS boards (Pages 
31 to 32, 34 to 35). 

The wane rules for FAS (Pages 39 to 42) should 
be followed for No. 1 Common; however, a little 
extra wane for many boards would not be objec-
tionable. Low SM No. 1 Common cannot support 
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the same amount of wane, i.e. pieces 3· x 4' must 
be 100 percent clear both faces. 
(b) No.2 Common, No. 3A Common, and No. 3B 
Common boards should be edged and trimmed so 
that the amount of wane left on the board is ap-
proximately equal in area to the amount of clear 
wood discarded in the edgings and trim, i.e. the 
50-50 rule (Page 32). 

5. Tapered boards 
(a) Highly tapered boards should be edged wide, 
sent to the trimmer for crosscutting, and the nar-
row piece returned to the edger (Pages 91 to 95). 
(See also Paragraph 7, Boards Requiring Crosscut-
ting and Ripping.) 

In general, the longer a tapered clear board, the 
greater is the opportunity for profitable crosscut-
ting andre-edging. 
(b) Tapered boards produced at the headsaw as 
a result of taper sawing should not be edged or 
trimmed unless the grade can be improved by 
removing defects along the edges or the total 
value can be increased by crosscutting the piece 
to raise the grade over a portion of the length 
(Pages 67 to 68). 

Tapered boards with straight non-defective 
edges are generally acceptable in the 
marketplace, although some customers may ob-
ject to large numbers of such pieces. Where there 
is a distinct quality change from one end to the 
other in pieces 12' or longer, crosscutting may be 
profitable. 
(c) Tapered boards should be trimmed back from 
the narrow end if the increased width can improve 
grade and value. 

The width of a tapered board is taken at the nar-
rowest end, and trimm ing one foot may be suffi-
cient to raise the measured width to the minimum 
requirements of a higher grade. 

6. Miscut boards 
(a) Boards having a greater variation in thickness 
between the thinnest and thickest points than 
that allowed by the rules should be ripped or 
crosscut to remove the most extreme thick or thin 
material (Pages 72 to 75). 

7. Boards requiring crosscutting 
or ripping or both 

(a) Boards whose value can be increased 
substantially by crosscutting or ripping into two 
or more pieces should be remanufactured ac-
cordingly (Pages 68 to 71, 83, 91,95 to 101). A 



rule-of-thumb guide is provided on Page 71 to this 
simple, effective way to increase profit. 

8. Special yield boards 
(a) Application of the 97 percent Rule to poten-
tial FAS and Selects can result in considerable in-
crease in board value (Pages 18 to 19). 
(b) Edgermen and trimmermen should know the 
Rules governing the admission of extra cuttings 
and required yield in No. 2 Common and Better 
lumber (Page 18 and Table 1). 
(c) It is important to know the special yield re-
quirements of various sizes of boards such as 
those needing a yield of 100 percent on one or 
both faces (Pages 75 to 76). 

The FAS side of Selects 4" x 8' and 5-1 I 4" x 6' 
must be 100 percent clear. A No. 1 Common board 
3" x 4' must be 100 percent clear both faces. 

9. Low SM boards 
(a) Knowledge of required yield and the number 
of cuttings of low SM Selects, No. 1 Common and 
No. 2 Common is essential for maximizing board 
value (Pages17 to18, 75 to 76 and Table 1). Also, a 
knowledge of the rules limiting admission of wane 
in low SM Selects is important (Pages 58 to 59). 
See also Recommendation 8 (c). 

(b) Because of the higher yields required for low 
SM boards, and the wane restrictions, even a 
slight increase in board width or length can 
jeopardize the grade intended (Pages 17 to 18, 75 
to 76, 58 to 59). 
(c) It is wise to instruct inexperienced edgermen 
and trimmermen to clean up low SM Selects, No. 1 
Common, and No. 2 Common until they are 
thoroughly familiar with the yield and cutting re-
quirements of these grades, as well as the wane re-
quirements of Selects (Pages 17 to 18, 75 to 76, 58 
to 59). 

10. Effect of edging and trimming 
on SM and board value 

(a) It is profitable to reduce the width of a board 
by edging, or length by trimming, if the SM re-
mains unchanged but grade is improved (Pages 42 
to 56). 
(b) Reduction in SM by narrowing or shortening 
a board can mean an increase in grade and value 
for the cutting units available (Pages 91, 103). 

Removal of unusable material such as wane can 
improve not only value but appearance as well. 

(c) Severe edging of 14 to 16-foot boards will 
usually result in a greater SM reduction than the 
trimming of an extra foot. 

11. Defect limitations in FAS, 
Selects, and No. 1 Common 

(a) Edgermen and trimmermen must know the 
defect limitations in FAS, and the FAS side of 
Selects, covering pith, wane, splits, knots, and 
holes, including the provisions of the first lineal 
foot rule (Pages 37 to 48, 49 to 56 and Table 3). 
(b) Edgermen and trimmermen must also know 
the special wane rules for Selects applicable to: 
(i) pieces 6" and wider, 4' SM and over and, 
(ii) pieces 4" and 5" wide and pieces 2' and 3' SM 

(Pages 56 to 67 and Table 3). 
The Selects grade is unquestionably the most 

difficult to understand and most difficult to edge 
and trim. Edgermen and trimmermen should 
devote considerable time to studying the re-
quirements of this grade before attempting to ap-
ply the rules as stated. In the interim, the safe ap-
proach to edging and trimming this grade, as 
outlined in Recommendation 9 (c), is suggested. 
For ease of understanding, it is recommended 
that the grade be studied according to the two 
size categories of Selects boards listed in (i) and 
(ii) above. 
(c) Edgermen and trimmermen must know the 
defect limitation in No. 1 Common concerning 
pith (Page 67 and Table 3). 

Pith is the only defect that is limited in No. 1 
Common. 
(d) In edging FAS and Selects lumber, an edger 
operator should know how much trim will be taken 
off the end by the trimmerman so that the length 
of wane left on the edge (or edges) does not 
violate the Rules (Pages 40 to 41, 89). 

Edging a board so that the wane left conforms 
to the Rules is difficult when the wane is located 
between the ends of a board and there is an 
overlength well in excess of 2". In this case, it is 
the trimmerman's responsibility to return the 
piece for re-edging if the wane rules are violated. 

12. First lineal foot rule 
(a) The application of the first lineal foot rule by 
trimmermen to FAS, and the FAS side of Selects, 
is a prerequisite to optimizing the value of high 
quality boards (Pages 49 to 56). 

This is one of the most important rules which 
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trimmermen should know and apply expertly to 
hardwood lumber. 

13. Boards from crooked logs 
(a) Edger and trimmer operators must evaluate 
both sides of boards from the convex and concave 
faces of crooked logs before edging and trimm ing 
(Page 75 to 89). 

Boards from the convex and concave faces of 
crooked clear-face logs usually contain a 
characteristic pattern of wane on one face and 
knots on the other. For these reasons, both faces 
must be carefu lly scrutinized if value is to be max-
imized. 
(b) It is especially necessary to edge and trim 
boards from the convex and concave faces of bet-
ter quality crooked logs from the waney side 
(Pages 75 to 83). 

Proper assessment of the extent of wane which 
may be included in No. 1 Common and Better 
lumber can only be accomplished by edging a 
board from the waney side. Since the initial 
boards with low SM from the convex face are 
allowed very little wane, specal care must be exer-
cised in edging and trimming. (See Recommenda-
tions 9 (a), (b), and (c) on edging and trimming low 
SM boards.) 
(c) FAS and Selects boards from the convex face 
of sweepy logs are usually worth more than 
slightly larger No. 1 Common boards (Pages 82 to 
83, 101 to 102). 
(d) Boards which are potentially marginal 
Selects, from the convex face of a sweepy log, 
should be edged wide to accommodate No. 1 
Common, leaving the final decision on length 
and grade up to the trimmerman; if re-edging is 
needed, the board should be returned (Pages 82 to 
83). 

If these boards are edged narrow to produce 
potential minimum length 6-foot Selects, excess 
wane on the board ends may reduce their grade 
to No. 1 Common, and some SM may be wasted . 
The trimmerman is in a better position to evaluate 
the relationship between potential length and 
wane length if he makes a minimum length 6-foot 
Selects. If there would be too much wane, he 
trims to produce a shorter No. 1. Common board. 
(e) Low SM Selects and No. 1 Common boards 
from the convex face of a sweepy log should be 
reasonably cleaned up to avoid cutting yield and 
amount-of-wane violations (Pages 101 to 102). 
(f) FAS and Selects should be favored from the 
concave face of sweepy logs if the quality and 
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length of sawn surface satisfies the requirements 
of these grades (Pages 79 to 81). 

This same recommendation was made for 
boards from the convex face; however, the defec-
tive ends common to boards from the concave 
face often eliminate the possibility of a Selects. 
Trimmermen should be alert to the possibility of 
increasing value by trimming these ends. 
(g) The initial full-length board from the concave 
face of a sweepy log sometimes contains ex-
cessive wane in the middle of the iength, 
necessitating crosscutting to remove the waney 
portion and subsequent edging of both pieces. If 
the board contains a lot of cross grain , it should 
be chipped. 

Guidelines for Evaluating 
Edging and Trimming Performance 

The preceding list of recommendations should 
improve the profitability of a sawmill ing operation 
through improved edging and trimming. The 
follow ing guidelines are presented for use by 
those responsible for monitoring the perform-
ance of edgermen and trim mermen. Such monitor-
ing is essential for several reasons: 
(a) to determine the general level of edging and 
trimming efficiency, 
(b) to pinpoint specific areas requiring detailed 
attention in training sessions, 
(c) to assess the ability of various operators to 
edge and trim lumber correctly, so that the best 
available man can be assigned to each job (not 
forgetting the need for some job rotation). 

The guidelines for monitoring operator efficien-
cy are: 
1. No. 1 Common boards usually tell a lot about 
how well lumber is being edged and trimmed. A 
sample of this lumber should be evaluated 
periodically to determine the reasons for the 
grade and what should probably have been done 
at either the edger or trimmer stations to achieve 
either a Selects or FAS grade. A list of specific 
defect violations should be made during this 
assessment. It may be found that such basic edg-
ing and trimming mistakes as excessive length of 
wane on one or both edges of potential FAS, or im-
proper application of the " first lineal foot rule" are 
common. Infractions of these rules indicate a 
serious lack of knowledge of the rules governing 
defect limitations in hardwood lumber. 
2. Do the boards from the outer portions of logs 
generally have too much or too little wane? The 



causes of poor edging efficiency could be un-
familiarity with the wane rules for FAS and 
Selects, ignorance of the amount of wane the 
Common grades can support, or excessive 
workload. 
3. Lists of specific defect violations in potential 
FAS, Selects and No.1 Common boards should be 
made both at the edger outfeed and the trimmer 
outfeed. Some of the "glaring examples" should 
be pulled off the conveyor for subsequent discus-
sion with the operator. Only through a combina-
tion of supervision and instruction can an effi-
cient, profitable operation be maintained. 
4. If an appreciable number of opportunities for 
profitable crosscutting are being missed, there is 
a need for either more instruction or a new 
operator. 

5. Close attention should be paid to how well 
edgermen and trimmermen understand and apply 
the rules for edging and trimming boards of 
special size and yield requirements such as: 
(a) No. 2 Common and Better boards requiring 

an extra cutting. 
(b) Selects 4" and 5" wide and pieces 2' and 3' 

SM. Also, pieces 6" and wider, 4' SM and over. 
(c) Special Selects such as pieces 4" x 8'. 

(d) No.1 Common 1' and 2' SM. 
(e) No.2 Common 1' SM. 
(f) FAS requiring 97% yield. 
6. Other observations should include noting 
miscut boards that should have been remanufac-
tured, boards trimmed on an angle, boards edged 
heavily along one edge and only lightly on the 
other, and highly-tapered boards containing 
potential Selects or FAS if edged full-length. The 
causes for these inefficiencies should be deter-
mined and discussed with the operators. 
7. It is a good daily practice to inspect material 
on the conveyor leading to the chipper; this in-
cludes evaluation of slab thickness. 
8. To conduct an adequate job of quality control, 
it is essential to periodically relate the tally of 
lumber grade output to the log grade input. A 
periodic record of the input-output relationship 
tells the supervisor whether his operation is im-
proving or going downhill. At the same time he 
should compare his results with those obtained 
and published in various research studies. If he is 
only obtaining 45 percent recovery, and 35 percent 
No.1 Common and Better, from a 50-50 F-1 and F-2 
log mix, he is in trouble, no matter how efficient 
he thinks his operation is. 
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Actual thickness: The exact thickness of a board, as 
measured at the thinnest cutting used. 

Air dried: Lumber seasoned under natural atmospheric 
conditions; the moisture content gradually decreases 
until an equilibrium moisture content (EMC) is reach-
ed. The EMC depends on location and season. 

Around sawing: A sawing method designed to obtain 
wide, high-grade lumber from the outer quality zone of 
the log by orienting the log so that defects fall on 
board edges or are contained in as few faces as possi-
ble. The poorest face is slabbed first to ensure log 
stability on the carriage. On medium and large logs 
one board is also removed from this face, then the log 
is turned so that the slabbed face is against the bunks 
or the knees. Subsequently, the log (or cant) is turned 
only when another face promises a higher grade. 

Board foot: A unit of measurement in the lumber trade; it 
represents a piece of wood 1 foot wide, 1 foot long 
and 1 inch thick, or its equivalent volume. Lumber less 
than one inch thick is considered as one inch. 

Boardlet: A short, relatively clear section of a board; 
a board is converted into several board lets when major 
defects are removed by crosscutting (or ripping). 

Board rule: A rule (measuring stick) indicating the 
number of surface feet contained in boards of various 
widths and lengths. It is placed across the width of a 
board. (Syn. Lumber rule). 

Boardway: A long, conveyorized deck which carries 
lumber away from the trim saws. On it the lumber is 
graded, and from it lumber is pulled (sorted) according 
to grade and size. (Syn. Greenchain) 

Boxed pith: A condition where the pith (and juvenile 
core) is contained within the four sawn faces of a 
piece of wood anywhere along its length. 

Bunks: On a sawmill carriage, the main crosspieces 
(structural members) designed to support a log. The 
knees push the log along the bunks (or bolsters) 
toward the sawline. 

Cant: A log that has been slabbed on one or more sides. 
Often used to describe a large timber destined for 
resawing. 

Cant sawing: A sawing pattern in which a slab and a board 
are taken from each of two opposite faces of a log; 
then the cant is turned 90° and the remainder of the 
cant is sawn in the one plane. 

Carriage (conventional): A frame travelling on wheels 
along a pair of tracks; on the frame are mounted the 
headblocks, setworks and other mechanisms for 
holding the log and advancing it toward the sawline. 

Carriage (overhead): A frame which slides (or rolls) 
along overhead tracks directly above and between one 
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Glossary 

or more pairs of circular or band saws. The log is 
grasped by dogs at either end; the dogs are arranged 
to pass between the saws. 

Checks: A lengthwise separation of the wood fibers, 
usually caused by stresses developed during drying, 
and parallel to the wood rays (and perpendicular to the 
rings of annual growth); checks can occur on the ends 
of logs or on the surfaces of boards. 

Chips: Wood chips of reasonably uniform dimensions 
suitable for pulping. 

Common Back Selects: A type of board in the hardwood 
Selects grade. (See also Pages 14 and 57.) 

Concave face: The inward curved face of a sweepy log. 
Convex face: The outward curved face of a sweepy log. 
Crook: A sharp deviation in the longitudinal axis of a 

tree, log or board. (See Sweep) 
Crosscut: To cut a log or board at right angles to the 

grain. 
Crossgrain: Describes fibers which do not run parallel to 

the face and edge of a board; typical of wood around a 
knot or outer boards sawn from the flared end of a log. 

Cull: As applied to lumber, denotes boards below any 
recognized grade; as applied to logs, denotes those re-
jected for low quality, or to specific portions of logs 
for which a scaling deduction is made, i.e. for rotten 
wood, shake, etc. 

Cutting: In lumber, a cutting is a portion of a board ob-
tained by crosscutting, ripping or a combination of 
both. 

Cutting bill : A list of cuttings by size, quality, and quan-
tity that is required for a particular furniture order. 

Cutting unit: A piece of rectangular wood surface 1- inch 
wide by 1-foot long, or its equivalent i.e. 12 square in-
ches. (See Page 8.) 

Cutting unit method: For description, see Page 8. 
Defect: Any irregularity in lumber which detracts from 

the utility, durability, strength, or appearance of a 
piece, and for which the grading rules make provision. 
For example, mineral stain in hard maple is permitted 
by the Rules, so that technically it is not a defect; 
however, severe stain is classed as a defect by most 
purchasers where appearance is important. 

Dimension stock: A board term used to describe almost 
any square or flat cut-to-size wood component, usually 
in the kiln-dried condition; does not include cut-to-size 
plywood, particleboard, etc., whereas the term "fur-
niture components" can include such material. It is 
totally different from the term "Dimension" that is us-
ed in the softwood industry in reference to material 2" 
and thicker. 
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Distressed: The intentional marring of the surface of 
clear wood to provide an "antique" appearance. 
Gradually industry and the publ ic are beg inning to ac-
cept less costly, naturally "distressed" material for 
this purpose; sometimes called "character marked" 
lumber. 

Dogs: Toothlike steel projections attached to carriage 
knees; they hold a log firmly on the carriage bunks 
while it is being sawn. 

Dress: To plane one or more sides of a piece of sawn 
lumber. (Syn. Surface) 

Dunnage: Low-grade lumber used for supporting and 
bracing large boxes and pieces of equipment in the 
cargo holds of ships or on railway cars, etc. 

Edger (saw): A machine containing two or more 
circular saws used to square-edge and/or rip lumber 
produced by the headsaw. 

Edger (chipper): A machine which chips the "edgings" 
off a rather than sawing them off: (chips are 
worth more than sawdust). 

Edgings: The waney strips cut from the edges of 
lumber by an edger. 

Edgerman: The operator of an edger. 
Edge-gluing: Refers to the assembly of kiln-dried, 

straight-edged strips of wood into panels by gluing. 

Face (log): A quadrant of the surface of a log. 
Face (lumber): One of the two wide faces of a board. 
FAS: The top hardwood grade of "Firsts and Seconds". 
Flitch: A piece of lumber with one or two round edges, 

i.e. it has not been edged on both edges by either the 
head saw or edger. 

Furniture Components: (See Dimension stock). 
Grade: A quality designation applied to a log or board. 
Grader: A person who separates logs or lumber ac-

cording to quality classes. (Syn. Lumber or log inspec-
tor) 

Grading rules (hardwood lumber): A set of rules 
(established by a lumber grading association) used to 
separate lumber into quality classes according to 
specified size and yield potential (irrespective of the 
quality of the log from which it originated). This is 
done to facilitate trading; certain grades are more ap-
propriate for certain products. 

Green lumber: Unseasoned or wet lumber, as distinct 
from (a) partially air-dry lumber in which only a little 
free water still remains within the cell cavities, (b) air-
dry lumber in which all free water and a little cell wall 
moisture has been removed, and (c) ki ln- dry lumber in 
which more of the cell wall moisture has been remov-
ed. 

Hardwood: A conventional term used to denote the 
timber of board-leaved trees belonging to the 
botanical class "Angiosperms". The term has no 
reference to the actual hardness of the wood. 
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Headblock: Those mechanisms on a sawmill carriage 
which support and hold the log, and move it laterally 
(See Bunks). Each headblock consists of a bolster or 
bunk, a knee, usually a taper set, dogs, and a device 
for advancing the knee toward or withdrawing it from 
the sawline. 

Headrig: Sawing equipment used in the primary 
breakdown of logs.(Syn. Headsaw) 

Heartwood: The inner portion of wood in a growing tree 
in which the cells have ceased to perform 
physiological functions, as opposed to the sapwood 
whose cells conduct food. Heartwood is generally 
darker in color than sapwood, though in some species 
the difference is scarcely perceptible. Dark wood in 
some species, such as hard maple, is often 
"physiological reaction wood" (developed in response 
to an injury) rather than true heartwood. 

Infinite setting: The capability of an edger to adjust the 
position of the one or two moveable saws to produce 
a board of any width (within the minimum and max-
imum limits imposed by the edger), as distinct from 
fixed width increments of a half-inch, for example. 
When the fixed increments are as small as one-eighth 
inch, the mach ine approaches an infinite setting 
capability. 

Kerf thickness: The width of cut made by a saw blade; it 
depends on several factors, i.e. width of the teeth, 
manner in which the teeth are set or swaged, and the 
amount of play in the equipment, and vibration. 

Ki ln dried: Lumber dried in a chamber heated (by cir-
culating air) above the temperature of the surrounding 
atmosphere, and usually stress-relieved conditioning 
(through the use of live steam) after drying. 

Knee: The vertical part of a sawmill carriage headblock 
which supports the dogs. (See Dogs) 

Knot: That portion of a branch or limb which is embedd-
ed in the tree or log, and which is exposed by the saw 
in the process of lumber manufacture. 

Live-edged board: A board that has not been edged (and 
did not have two straight edges as it came from the 
headsaw); also called a "round edge board". 

Live sawing: See through-and-through sawing. 
Log deck: A platform in a sawmill upon which logs are 

piled prior to being placed on the carriage for sawing. 
In most sawmills, it is conveyorized. 

Log turner: A mechan ical device used for turning logs 
after they have been loaded onto a sawmill carriage. 
Its movements are controlled by the sawyer. 

Lumber Rule: See Board rule. 
Mbf: Thousand board feet. 
Modified live sawing: Similar to cant sawing. 
Mineral stain: An abnormal discolorat ion - black, 

blue, brown, or ol ive green - usually variegated or 
streaky patches confined to the "heartwood"; com-
mon in hard maple. 



Miscut lumber: Lumber- having greater variation in 
thickness (aside from wane) between the thickest and 
thinnest points of a board than allowed for in the 
NHLA rules- is classed "miscut". (see Page 72.) 

NHLA: National Hardwood Lumber Association. 
No-show parts: Furniture components hidden from 

view in furniture. (See Show parts) 
Nominal thickness: The thickness of a board as 

recognized in the marketplace. A board with a nominal 
thickness of 1-inch, i.e. a 4/4 board (called a 4-quarter 
board) would have a green thickness of approximately 
1-1 /8 inch , a rough dry thickness of approximately 
one inch, and a dry, dressed thickness of approximate-
ly 13/16 inch. 

Overlength: In hardwood lumber, the portion of a board 
in excess of the standard length, up to, but not in-
cluding, the next standard length. By definition, it is 
less than one foot in length. 

Pallet: A portable platform used as a base for assembl-
ing, storing, and transporting materials and products 
as a unit load. A typical pallet consist of a top and a 
bottom layer of boards, called deck boards, held 
together by nails driven into three thick stringers 
(crosspieces). 

Pin worm holes: Small round holes, less than 1/16 inch 
in diameter, made by ambrosia beetles. 

Pith: The small soft core (not including surrounding 
juvenile wood) occurring in the growth center of the 
log, i.e. the annual rings are concentric around the 
pith. 

Power swede: See Page 114. 
Random width: Hardwood board widths that are com-

pletely variable, e.g. 6-15/16", 7-3/16", etc., in contrast 
to fixed-width (stock-width) softwood lumber, e.g. 
nominal 4-inch, 5-inch, 6-inch boards, etcetera. 
(However, a softwood board with a nominal width of 4" 
will have an actual width of 3-1/2".) Hardwood lumber 
is usually produced in random widths , and softwood 
lumber in fixed widths. 

Ripping: To saw a board lengthwise perpendicular to 
the board face, e.g. rip a 2 x 6 into two 2 x 3's. (See 
Splitting) 

Rip saw: A saw designed to cut parallel to the fiber 
alignment of wood. 

Rollcase: A roller-type conveyor to move lumber end-
wise. 

Rosser debarker: A machine used to remove bark from 
a log, using either a stationary or travelling "cutter" 
head, which rotates rapidly against the log surface as 
the log is rotated slowly. 

Rot: The disintegration of wood by fungi. (Syn. decay, 
unsound wood, dote; however, the term "unsound 
wood" is also used in some circumstances to denote 
a complete lack of wood.) 

Rough lumber: Lumber that has not been dressed by a 
planer. 

Rough mill: Equipment to crosscut, rough plane, and 
rip boards into furniture component blanks. 

Sapwood: The outer wood zone in the stem of a tree, 
located inside the bark and outside the heart zone. 
Sapwood is composed of living cells which transport 
food. Sapwood is generally lighter in color than heart-
wood. The term "sapwood" is retained after the tree is 
felled and sawn into lumber. (See Heartwood) 

Sawyer: The operator of a sawmill headsaw. 
Scaler: A person, usually licensed by a government 

agency, who measures the volume of primary forest 
products. 

Seam: A lengthwise separation of wood fibers in the 
radial plane of the log or tree. In lumber, it is 
referred to as a split. (See split) 

Season: To remove moisture from wood to improve its 
serviceability and reduce its weight. (See Air dried 
and Kiln dried) 

Selects: The second best grade of hardwood lumber 
(after FAS). 

Setworks: The carriage mechanism for advancing the 
log the exact distance required to obtain the 
desired lumber thickness. 

Shadow lines: Shadow lines are projected onto the 
surface of a board at the in feed of an edger to indicate 
the exact path the edger saws will take. A similar 
system is usually used at the headsaw. "Light" lines 
and ruby laser lines can also be used. 

Shake: A lengthwise separat ion of the wood fibers . 
Ring shake occurs between adjacent annual rings, 
and star shake occurs in the radial plane. 

Shot worm holes: Round holes, about 1/8 inch in 
diameter, often associated with unsound wood. 

Show parts: Furniture components exposed to view in 
completed furniture. 

Shrinkage: Progressive reduction in the dimensions 
of a board as it dries below the fiber saturation point, 
i.e. as it dries downward from approximately 30% MC. 

Shrinkage allowance: To allow for the shrinkage of 
wood as it dries, an allowance of approximately 1/16 
inch per inch of width or thickness provided during 
sawing. 

Side bend: An edgewise deviation in a board as 
measured from a straight line drawn from end to end. 
(Syn. Crook) 

Slab: The exterior portion of a log removed by the first 
sawline on the face of a log. 

Softwood: Trees belonging to the botanical group 
"Gymnosperms" , i.e. conifers. The term has no 
reference to the actual hardness of the wood. 

Sound Back Selects: A type of board in the Selects 
grade. (See Pages 13 and 57.) 
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Sound cuttings: See Page 5. 
Sound defect: Any defect permitted in a sound cutting, 

such as: sound knots, stain, streaks or their equivalent 
and worm holes under 1 I 4" in diameter. 

Sound Wormy: One of the standard NHLA grades for 
red and white oak and locust; in the cuttings it admits 
worm holes, bird pecks, stain, and sound knots up to 
3/ 4" in diameter, or their equivalent. 

Splinter pull: The pulling of splinters of wood 
from the butt end of butt logs due to improper felling 
technique. 

Split: A lengthwise separation of the wood, due to 
tearing apart of the wood cells; often caused by drying 
stresses. 

Splitting (lumber): To saw a thick board lengthwise 
to produce two thinner boards, e.g. split a 2 x 6 into 
two 1 x 6's. (See Ripping) 

Spot worm holes: Holes about 1/32 to 1/16 inch in 
diameter, occurring mostly in pairs, and usually sur-
rounded by an elongated stained or bleached area. 
(Syn. Flag worm holes) 

Square footage: (See Surface measure). 

Standard lengths: Refers to the lengths of hardwood 
lumber from 4 to 16 feet at one-foot intervals. 

Standard rough thickness: It is equivalent to the 
nominal thickness. (See Nominal thickness) 

Surfacing: (See Dress). 
Surface Area: (See Surface measure). 
Surface Measure: The area in square feet of one face of 

a board. (Syns. Square footage and Surface area) 
Sweep: A gradual curvature or deviation of the 

longitudinal axis of the log from a straight line. 
Taper: The progressive regular decrease in the diameter 

of a log from the large end to the small end. Butt flare, 
butt swell and other log surface irregularities are not 
considered as taper. 

Tapered board : A board whose width decreases from 
one end to the other. 

Taper sawing: Taper sawing requires the use of taper 
knees on a carriage in order to saw one or two pairs of 
opposite faces parallel to their bark surfaces. (If the 
taper knees are not used, the boards are sawn parallel 
to the bark on two adjacent faces only.) 

Tension wood: Wood formed on the upper side of lean-
ing tree trunks and branches in hardwoods. It has poor 
machining properties, reduced strength across the 
grain, and increased shrinkage along the grain as com-
pared to normal wood. (In softwoods, the equivalent 
term is "compression wood"; it forms on the lower 
side of leaning trees.) Both types of wood are 
sometimes called "reaction wood". 

Through and through sawing: The complete sawing of a 
log in one plane, as with a whole-log gangsaw. (Syn. 
Live sawing) 
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Trap saw: A circular saw, mounted below the transfer 
chain and in front of the trimmer operator, that can be 
activated to spring upward to crosscut a board, and 
then retract. 

Trim: The material trimmed from a board (one or both 
ends) to improve value or appearance. 

Trimmer, Canadian (or two-saw): A trimmer with two 
saws, one on either side of the trim table, and having 
one trimmerman at each saw. A board usually travels 
10 to 20 feet along the trim table after the first cut 
before it reaches the second saw. The trimmerman 
can also be equipped with a "jump up" or "trap" saw 
in the middle of the table, after the first trim saw. 

Trimmer, multi-saw: A battery of saws which can be ac-
tivated independently of one another by one trimmer-
man from a central control panel in order to trim the 
ends, and to cut out defective portions, of boards. All 
saws that are activated engage the board at the same 
time. 

Trimmerman: An operator of trim saws in a sawmill. 
Twist: A type of warp in a board such that, if the board is 

laid flat on a floor, the board will be resting on two 
diagonally opposite corners. 

Unit: (See Cutting unit). 

Unscrambler: A conveyorized V-notch depression in a 
boardway used to unscramble a surge of boards and 
present them one by one to the trim merman. 

Unsound wood: See rot. (Syn. Decay) 
Wood density: A common term to describe the weight 

of wood in relation to its volume, i.e. lb./cu. ft. Specific 
gravity is the ratio of the weight of wood to the weight 
of an equal volume of water. 

Wane: Bark, or the rounded edge of an unedged board. 
Also used with reference to the absence of wood (i.e., 
an indentation) on the edge of an "edged" board. 

Warp: Distortion in lumber shape due to drying 
stresses; can be classified as bow, cup, crook, or 
twist. 



1. Traditional Method 

Cutting A 

4·1/2" X 6·1/4' 
= 9/2 X 25/4 
= 225/8 
= 28.125 

Total = 66.875 

2. Simplified Method 

Cutting A 

4-1/2" X 6-1/4' 

+Xf 
6 1/4 

24 
3 
1 
1/8 

28-1/8 

Appendix I 
How to Calculate Units 

Cutting B 

3" X 6-1 /2' 
= 3/1 X 13/2 
= 39/2 
= 19.5 

Cutting B 

3" X 6-1 /2' 

t' 6 1/2 

18 
1-1/2 

19-1/2 

then 28-1/8+ 19-1/2+ 19-1/4 

=66 1 +4+ 2 
8 

= 66-7/8 

Appendices 

Cutting C 

3-1/2" X 5-1/2' 
= 7/2 X 11/2 
= 77/4 
= 19.25 

Cutting C 

3-1/2" X 5-1/2' 

tX+2 

5 1/2 

15 
2-1/2 
1-1/2 
1/4 

19-1/4 
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Appendix II 
List of common hardwood lumber species 

Common Name 

Ash 
Aspen (Popple) 

Birch 
Cottonwood 

Elm, Soft 
Hickory 

Maple, Hard 
Maple, Soft 
Oak, Red 
Oak, White 

Species Name 

white ash, black ash, and other species 
trembling aspen, largetooth aspen; balsam 
poplar is often included in this group although it 
is not a true aspen 
yellow birch, white birch, and other species 
black cottonwood, eastern cottonwood, plains 
cottonwood 
white elm, slippery (or red) elm 
bitternut hickory, shagbark hickory, pignut 
hickory, mockernut hickory 
sugar maple, black maple 
red maple, s ilver maple, Manitoba maple 
red oak, black oak, scarlet oak, pin oak 
white oak, bur oak, swamp white oak, chestnut 
oak, chinquapin oak 



Appendix Ill 
List of all Canadian hardwood species, and Latin names 

Species 

Alder, red 
Ash, black 
Ash, green 

Ash, red 
Ash, white 
Aspen, largetooth 
Aspen, trembling 
Basswood 
Beech 
Birch, sweet 
Birch, western white 

Birch, white 
Birch, yellow 
Butternut 
Cherry, black 
Cottonwood, black 
Cottonwood, eastern 
Cottonwood, plains 
Elm, rock 
Elm, slippery 
Elm, white 
Gum, black 
Hackberry 
Hickory, bitternut 
Hickory, mockernut 
Hickory, pignut 
Hickory, shagbark 
Locust, honey 
Locust, black 
Maple, black 
Maple, broadleaf 
Maple, Manitoba 
Maple, red 
Maple, silver 
Maple, sugar 
Oak, black 
Oak, bur 
Oak, chestnut 
Oak, chinquapin 
Oak, pin 
Oak, red 
Oak, scarlet 
Oak, swamp white 
Oak, white 
Poplar, balsam 
Poplar, yellow (tulip tree) 
Sassafras 
Sycamore 
Walnut, black 

Botanical Name 

Alnus rubra Bong. 
Fraxinus nigra Marsh. 
Fraxinus pennsylvanica Marsh. var. 
lanceolata (Borkh.) Sarg . 
Fraxinus pennsylvanica Marsh. 
Fraxinus americana L. 
Populus grandidentata Michx. 
Populus tremuloides Michx. 
Tilia americana L. 
Fagus grandifolia Ehrh. 
Betula lenta L. 
Betula papyritera Marsh. var. commutata 
(Regel) Fern. 
Betula papyrifera Marsh. 
Betula alleghaniensis Britton 
Juglans cinerea L. 
Prunus serotina Ehrh. 
Populus trichocarpa Torr. & Gray 
Populus deltoides Bartr. 
Populus sargentii Dode 
Ulmus thomasii Sarg. 
Ulmus rubra Muhl. 
Ulmus americana L. 
Nyssa sylvatica Marsh. 
Celtis occidentalis L. 
Carya cordiform is (Wang.) K. Koch 
Carya tomentosa Nutt. 
Carya glabra (Mill.) Sweet 
Carya ovata (Mill.) K. Koch 
Gleditsia triacanthos L. 
Robinia pseudoacacia L. 
Acer nigrum Michx. f. 
Acer macrophyl/um Pursh 
Acer neg undo L. 
Acer rubrum L. 
Acer saccharinum L. 
Acer saccharum Marsh. 
Quercus velutina Lam. 
Quercus macrocarpa Michx. 
Quercus prinus L. 
Quercus muehlenbergii Engelm. 
Quercus palustris Muench h. 
Quercus rubra L. 
Quercus coccinea Muenchh. 
Quercus bicolorWilld. 
Quercus alba L. 
Populus balsamifera L. 
Liriodendron tulipifera L. 
Sassafras albidum (Nutt.) Nees 
Platanus occidentalis L. 
Juglans nigra L. 
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