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Foreword

I deve bped tis sysetm of tadiing tie e Iment of hardw ood
Bmber grading when 1 operated a hardwood Bmber yard in 1950-
52. Iltworked we Mwith my yard hands, sawm i Bope rators, and
colge students. Many peopll urged me to putitin print

Itwas firstmimeographed and used in Forest Sernvice training
courses for bg grading-to give a It back ground in Bimber
grading. Iltwas htr used for sh ortsh ort courses in lim ber grading,
primari} to de\e bp an appreciation ofh ardwood Blimber grades.

I hawe had about20 peopl know Bdgeab B in hardwood Bimber
grades review and give criicalcomment on this presentation.
Practical aBof their suggestions haw been incorporatd.

Ihaw been advised by some thatitis unnecessary  pub Bsh
anotier simp Ified guide Kke this, butthe pressure for pub Ecation
has far outweighed the pressure against

Itis being publshed in the hope thatitwilbe used on¥ ©©
stimu bkt intrestand a generallunderstanding ofh ardw ood lim ber
grading. To become a proficientand recognized Bimber grader, one
musttake te fu Mtraining course offred by te Nationa IH ardw ood
Lumber Association and then serw an apprenticeship o perfct
his skill

With thisexphnation, I expose myse Fto the wrath ofthe
profssionahh ardwood Ember inspectors whocan quot page
number, \erse, One, and word of exery exc ption.

Walbn R. Smith




Introduction

LL NATIVE HARDWOOD LUMBER isgradedaccordingtoth eru Bs
Aestab Ished by the Nationa lH ardwood Lumber Association. !
The rulls are conplt and detailld so that they permit accurat
bimber grading with a minimum of personall udgnent To the
student Bmber grader, e many fine points and excptions by
species are oftn confusing and hide the basic rulls of standard
Iimber grades. This short course emphasizes the basic require-
ments for grading hardwood Bmber on the proportion of clar
pieces tat can be cutfrom a board. Once these requirement are
mastred, pracice grading and continued study of tie Rull Book
willgive the novie an appreciation ofhardwood Rimber grading.
For inform ation on construction grading, speciallgrading, etc, see
the Rull Book.

Many peopl who work with Bmber exery day do not know
specifical® hov to grade it Sawyers, edgermen, trim saw operators,
autup men in furniture phnts, Bmber purcasing agents, and
many others in similr positions, need tohaw agood know Bdge of
basic Imber grades, exen though they may never grade a car or
truck of Imber. This course is designed tosimpHy Blimber grading
to the pointwhere many peopl can aquire an understanding of
the grades and be abl to app¥ standard grades t individual
boards. The course is notintnded t be used in training Bmber
inspectors or to sene as a substitut for the officiallrulls.

' National H ardwood Lumber Association Rulls for the Measurement and
Inspection of H ardwood Lumber, Cypress \eneers, and Thin Lumber.
Nationa B H ardwood Lumber Association, 5 East Van Buren Street, Chicago,
IMnois. Prie 50 cents. Data in this book Bt based on 1965-66 issue.



We wilbegin with an exp hnation ofhov Bmber is measured;
de le into the requirement and meth od of grading;discuss in some
detai It e standard limber grades;and fina ¥ app ¥ tese grading
princip Is to diagram s ofboards. Ifthe reader wi lMmastr ead stp
before proczeding o the next, he willfind thathe can do a fair b
of grading hardwood Bimber in a ®w hours.

Before getting into the me ch anics of grading, the studentshou B
know thathardwood limber grades are entire ¥ difRrentfrom pine
bimber grades. Pine is general used in construction in the full
width, thickness, and Ength thatitis cutattie sawmill Because
the grades are based primari¥ on strength, the size and distribution
ofknots are im portant Pine is graded on the bestside ofthe board.
H ardwood Ember is generall soll o a manufacturing phnt that
auts the boards into smalr pieces tomake such products as furni-
ture, boxes, and fboring. H ardwood Bimber is graded primari¥ on
the basis of the proportion of tie board that can be cutin clar
pieces. The board is usua W graded on its worstside.

Before getting into the actuallgrading, we need tc understand
thorough ¥ how tomeasure Bmber footage and howv touse a Bmber
scall stick-so Bt3 geton with the course.

Measuring Lumber With A Scale Stick

A Ebmber scall is something Bke a yardstick, butitis used t
measure hoard Retratier than inces. A board foot is a piece of
Bmber 1 indh thic, 12 inces wide, and 12 inces bng, or the
equivalint
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We can find tte number ofboard ®etin any board by mu Kip §-
ingthe thidness in inches by the width inincies by tie Ength in
fetand dividing te resu kby 12, For instance, ifwe haw a board
lind tic, 6indies wide, and 8 et bng, we say:

1x6x8 48
Tequal ﬁor4board fet
hIfiile timber is 4 indies tid, 8 inches wide, and 16 et bng, we
awve:
%equal%or@-zﬂ%board ket

which we round off to 43 board fet

The Dimberscall stick has a Mt is figured outfor us so thatwe
can read the answerquick ¥. The stick has 6 or 8 rows offigures.
Ead row of figures is for a diferent Ength ofboard. Attie end of
the stick opposit the handll isa metalfhnge with points on two
ends. The points are used tostick in tie edge ofboards o turn them
owver. The Thnge is caugh ton one edge of the board so thatyou can
read tie board feetofthe rull on tie other edge of the board. Next
tothe metalflhnge are numbers thatcorrespond totie Ingth ofthe
boards and show youwhich scall toread. When there are 6 scall
Ingths, e stick wi Mofen show 16, 14, and 12 feton one side of
te rull and 18, 10, and 8 feton the other side. There may be as
many as 5 Ingths on each side oftie rull.

The folbwing drawingshows the side ofarull with the 16-,14-,
and 12-foot scalls phaed on top a board 4 indies wide.

Ifthe board in this drawing is 12 fet bng, it ontains 4 board
fetifitis 14 et bng, itontains 5 board ke t; ifitis 16 et bng,
itstilMcoontains 5 hoard feet You willsee ttattiere are markshalF
way bhetween each oftie numbers. ifthe edge ofthe board ol
bebw the halFmark, itisscalld tothe Bbwer number;ifitgoes
above e halvay mark, itisscalld ote higher number. The first
hoard that falB exacth on tie haBvay mark isscalld tothe higher
number and the nextone exacth on e halvay mark is scalld
the bvernumber,etc H ardwood Bmberisalaysscalld to the
nearesthoard foot and never to fractions of a foot, ke pine.

This Imber scal is made for Bindh Bimber. One-incdh Bmber is
refrred toin the trade as 4/4 (four-quartr)and is the standard.
Other thid nesses are given in quartr-indh variations with the
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denominator alkays remaining as 4. Ifyou are measuring5/4 bm-
ber, you mustmulipy the scall obtained with the stick by 1.25,
for 6/4 Imber you mu Rip¥ by 1.50, for 8/4 by 2.0, etc

Because some com panies buy green himber and others buy dry
Imber, tiere are difRrent Imber scalls for each, and you shou B be
sure touse the correctscall stick. This is easy todetrmine because
the marks on a dry Bmber scall for a 12-foot board are exactly
1 indh apart, pst ke a standard yardstick. The green rull, how-
exer, albws for shrinkage and tie marks for a 12-foot board are
slighth bnger than 1 indh. Thus, 12 board fetwiBlbe ata point
slighth more than 12 incies from the meta Ifhnge.

A good Bimber grader can use a Bmber scall stick for month s
withoutbreaking it anovice willbreak scall sticks frequenth. You
shou B keep the pointon your scall stick filld b inth so itwi Hgrab
the edge of the board for turning, and the edge of the flnge sharp
enough 1o scrape defcts or stained Iimber t© dettrmine extentor
depth. Al ays keep the stick in straigh tnsion and nexer putitin
a twist Partofyour training is in the proper use and care of the
scall stick.

Cuttings-What Are They?

We now know thatmosthardwood Imber is soll to a factory,
where itis cutinto smalr piecs. This is usual® done in two
difErent operations; one with a crosscut saw and one with a rip
saw. The folbwing drawingshows how aman in a furniture phnt
migh t aosscut a board first and then rip it get clar cuttings.
The round solld circles represent k nots, and the dashed HEnes repre-
sentte saw at.
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The shaded partshows tie Bmber ttatwou Bl be t rown away
as waste. The furniture phntwou Bl getth ree Clar Face Cuttings
outofthe board. A Clar Fac Cutting musthaw one side free of
defects exaept minor. seasoning checs. The otier side must be
sound and free of rot, pith, shake, and wane;butitmay contain
minor defcts, sud as bird ped , stain, streak, and smaBlworm
hols.

For some uses, such as boxes, furniture core stock, and wall
pane Ing, itis notalays necessary or desirab I to haw perfcty
clar Imber, so sound firm knots and other minor defects can be
inclided in a cutting. These are calld Sound Cuttings and are
importantin some grades. Remember the difErenc between Clar Fac
Cuttings and Sound Cuttings for this is im portant

Abays try to getthe Rrgestsize clar fac cuttings in tie Bwest
number of cuts. If the furniture man had ripped first and then
crossaut he coul haw made the cuts as shown in the folbwing
sketthes, and itmigh thaw afectd his grade chssification. A good
grader willget the best grade possib B out of a board, and he is
permitied t figure clar cuttings by the bestprocdure of ripping
and crosscutting, doing either first
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Lumber Thickness

Hardwood Bimber mustbe dried to the thickness calld for. In
other words, 4 4 hardwood Ember musthbe a fu Mina thick when
itis dry, or itis scalld atthe Esser tidkness. Since many phnts
cannot use the HNsser thickness, tie board is thronn aside as too
thin © be inclided in the sal. Furthermore, a hardwood Ember
board from 1 ©01-3/4 inches tidk (4 /4 ©7/4) mustnotvary more
than 1/4 inch between it tickest and thinnest points or it is
chssified as a miscut. Sawm i B mustathardwood Bmber thicer
to permitsh rinkage during drying. Circl sawm il shoul cutina
Bimber 1-1/8 indes thick t albw for shrinkage and sawing in-
efficiencies. Band sawm il are general® more accurate, and a good
band miMcan saw Bmber 1-1/16 incies thick and stillhaw a fu ll
indn ofdry himber.

A good Bimber grader willhawe some type of thid ness gauge
for green and dry Bmber, and he wiBluse itfrequentlh o check for
thick orthin spots on questionab I boards. Thin spots are perm itied
ifthey donotoccur in the cuttings used to detrmine the grade of
the board.

Standard Hardwood Lumber Grades

The standard grades for hardwood Bmber are as folbws:
Firsts
Seconds
Se bcts
No. 1 Common
No. 2 Comm on
Sound Wormy
No. 3A Common
No. 3B Comm on

As we getfurtier into grading, you willsee thatthere are certain
com binations and \ariations in the standard grades. For instance,
Firsts and Seconds are practica® a b ays combined and refrred
as FAS. So, we wilnot consider them separat ¥ here. In yellow-
pop br, we haw a speciallgrade calld SAPS th atis oftn used in
phce of Se Icts. ABo in yelbw- pophr, No. 2 Common is divided
into No. 2A and No. 2B, the on ¥ difkrence being that No. 2A
requires Clar Fac Cuttings, whereas No. 2B requires on ¥ Sound
Cuttings. Gum s, cottonw oods, and other softh ardwoods hawe on ¥
sound cuttings in No. 2 Common, and the No. 2A grade is not
recognized. Sound Wormy is a grade used for species where insect
damage is prevallnt In many cases, tie trms WH ND (worm holls
nodefect) and WH AD (worm holls a defect) are used in connection
with other Standard Grades ratier than using the Sound Wormy
grade.



With this generalinform ation, itis now possib B for us to take
the Standard Grades one by one and examine the grade require-
ments. ltmakes iteasier ifyou actua ¥ h ave se\erabboards ofeach
grade to practicc on.

FAS Grade

The FAS grade is real two grades: Firsts and Seconds. Many
years ago, when there were sti lM\irgin forests and a bt of high
quallty Limber, a sawmiBMoperation dew bped a considerab §
wlime of FHrsts and Seconds Ember. Unfortunat §, the timber
we haw Bfttoday is practica® a BMsecond grow th, and we are in
such ahurry tocutitthatwe don t Btitgrow bigenough todewe bp
much Firsts or Seconds. Sowe now combine these two top grades
into one grade, FAS.

Length

Tomake the FAS grade: a board musthe at Bast8 fet bng,
and itcn be up 16 et bng. In a btof Imber, you may h aw
up oone-haFofthe boards in odd Engths;t atis, 9, 11, 13, and 15
fet bng. Most com panies, -however, prefer to gettieir Iimber in
exen Engths of8, 10, 12, 14, and 16 fet, sothatitcan be proper¥
and exen ¥ stacked for air seasoning or ki b drying.

Width

Lumber mustbe at Bast6 inches wide tomake the FAS grade.
Some sawmiBmen who are used tsawing pine wast a btofh ard-
wood Bmber by edging it ewen widths of4, 6, 8, and 10 indes.
H ardwood Bmber shou M be edged to remowe bark or other defcts,
butnot ustto reduc its width ewen inches. Remember thatin
scallng Imber we measure the board fett the nearestfoot So, if
you are a sawmiMoperator, do notedge your Imber to the ewen
ind as you do in pine.

Heartwood Requirement

The standard FAS grades do nothaw any heartwood require-
ment butartin spedies, sud as pop br, redgum, cierry, wahut,
and others, do require percentages ofheartw ood.

Heartwood is usua W easy to distinguish. H eartw ood of pop kr,
for instance, is usua ¥ ye Bbw, butmay be purpl, pinkish, greenish,
or a\ariety of other cobrs. Other species h awe simi hr distinctions.
The ol \rgin pophr is abhostalheartvood and is notd for its
soft txture and ease ofworking. Itis mua desired, and the FAS
grade requires th atboards 8 inches and over contain 66-2/3 percent
heartw ood on one side and 50 percentheartvood on the other.



Size of Cuttings

We haw described cuttings and diffrentiatd between Clar
Face and Sound cuttings. Now we willlsee how they are used in
detrmining Imber grade. The FAS grade requires trat tie cuttings
musthe Clar Fac and thateadh one musthe at Bast4 inces wide
and 5 ket bng or 3 indies wide and 7 fet bng.

Number of Cuttings A lbwed

There isa Imitto the number of acuttings perm itied, depending
on the size ofthe board. First determine the surfacc measure (SM)
ofthe board. Ifthe boardis1lind thidc, the surfacc measure wi lbe
the same as tie number ofboard fetin the board. IFthe board is
more ttan 1 inch tick, mulliply the width ofthe board in inces
by the Ength in Retand dinvide the resulkby 12. The simpEstway
todettrmine the SM is to use a Bmber scall stick and figure the
board fetas ifthe board were on¥ 1 ind thick ;your answer will
be the SM.




To find the number of cuttings abwed in FAS, divide the SM
by 4 and drop a Bfractions. Forexam pll, ifa board is9 inches wide
and 12 et bng, itwilhaw a surfac measure ofd. Divide 9 by 4
and the answer is 2-1/4. We drop the fraction and find ttatwe can
haw on ¥ 2 cuttings in this board 1 getan FAS grade.

AmountRequired in CRar Face Cuttings
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To determine whetier a board has the required proportion of
clar facc, we use a systm ofunits based on 1/12 ofa square foot,
surfacc measure. Ead surfacc foot, of course, contains 12 units,
eadh ofwhiad is 12 square inches. We find outhow many units are
in a board by mu Kip¥ing its width inindies by its Ingth in et A
board 6 inces wide by 12 fet bng has 72 units. Ifthe board is
perfecth clar with nodefcts, ithas 12/12 ofits surfacc clar. Ifit
meets the heartwood requirements, itwi lchssify as FAS.

2" -/
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Whatiftis board had a Bindh knot1 foot from the end ofthe
board? Then we cou B figure thatthe board contained 1 clar fac
cutting, 6 inches wide and 11 fet bng. This cutting wou B h awe
6 x 11 or 66 units. Wou B this be enough tomake 10/12 and give us
an FAS board?There isasimpll way t find out When we wantto
find outhow many units we musthaw tomake 10/12, alwe haw
dois omulip¥ 10 by the surface measure of the board. In this,




case the surface measure is 6, 10 times 6 gives us 60, tie number of
units we musthaw t make an FAS board. Sine our clar fac
cuttings figured 66 units, itwilMmake the FAS grade.

Pith

The Ength ofthe pith,either showing on the surface or boxed
in,can be no bnger in inches than the surface measure (SM) of the
board in ket

Wane

Bark, or the hc ofwood on the edge, is referred to as wane.
In FAS, itis Imitd to1/12 ofthe SM ofthe board, and itmusthe
Issttan1/2the EIngth ofthe piece in totallon either or both edges.

Splits
Splts are Imitd in aggregat Ength in inches to 2 times the

SM in et ABo, ifthey are more than 12 inches bng, they cannot
haw a sbpe of grain ofmore tan 1 to 12.

Knots or Holes

These defects are Emitd in size to a diame®r in inches ofl1/3
the SM.

Warp and Cup

Warp defects are not permitied if they are great enough t
prexent dressing on two sides to standard thidnesses. Slighth
cupped or warped boards more than 12 inches wide may be in-
chlided, provided they can be ripped to producc two FAS boards
th at can be dressed on both sides to standard thick ness.

End Defects

The ends of FAS boards m usth awe at Bast50 percentclar fac
within 1 foot of ends, and they cannothaw more than 25 percent
unsound wood or wane. Th us, itis easy tosee why a good b ofend
trimming can be mostimportantin the production of FAS Limber.

After getting the FAS grade firm ¥ fixed in mind, you wilfind
thatthe other grades cone much easier.
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Select Grade

As we said before, hardwood Bimber is graded from the poorest
side, with a Bw exceptions. The Se Bctgrade is one of these excep-
tions. Many boards may h awve one good side th atcan be used
advantageous ¥ for many products, such as wa Hlpane Ing. Th us,
the Se Bctgrade was de\e bped to take care ofthese valiabl
boards. General§ speaking, a Se Bctboard is FAS on tie good face
and No. 1 Common or betier on the poor face.

Length

Se Bct grade albws boards from 6 to 16 et bng. Not thatte
minimum HEngt is 2 et Ess than tatpermited in FAS.

Widt

Lumber musthe at Bast4 inches wide ®omake se Bctgrade.
This is another change from FAS grade, where width musthe 6
indes.

Size of Quttings

The Se Bctgrade requires thatauttings be at Bast4 inches wide
by 5 et bng or at Bast3 inches wide by 7 et bng.

Number of Cuttings A lbwed

As in the FAS grade, the number of acuttings permited is
detrmined by diMding the surface measure (SM)by 4 and drop-
ping te fractions.

AmountRequired in Char Face Cuttings

Here is tie big diference in e FAS and Se Bct grades. We can
qua lfy a Se Bcthoard by either of two ways:

(@) The good face wi llgrade FASwith the re\erse side ofthe
cuttings sound. (Not thatthe poor side does nothaw to
meetany spedallgrade requirementhere.)

(b) The good facc willgrade FASwith the poor face grading
No.1 Common or better. The bad side ofthe cuttings do
nothaw to be sound.

Edge Requirement

Boards thatare 4 and 5 inches wide can hawe wane on either or
both edges up 3/4 the thickness,1/3the width,and1/2the
Ingt in totall Boards ttatare 6 inches and wider with a surface
measure of 4 fetor more on the No. 1 Common side cannoth awe

11



wane exceeding 1 4 the width by 3/4 the Ength in oal Width of
the wane can be divided and show on both edges.

No. 1 Common Grade

The No. 1 Common grade is where tie money is in the Rimber
business. A com pany that can geta preponderance of No. 1 Com -
mon can be in a good financialposition. If the bgs avaibkb I are
14 inacves and ower, iftie sawmiMis proper¥ maintained, and if
care is used in wurning the bgs on the carriage in order to getthe
best grade possibl, a btof No. 1 Common can be produced. The
requirements of No. 1 Common are notso stiff, and here they are.

Width
Boards musthe 3 inches wide or more.

¥

Length
Boards can be from 4 10 16 fetin Ength.

Size of Cuttings

Cuttings musthe at Bast4 inches wide by 2 fet bngor 3inces
wide by 3 et bng.

Number of Cuttings A lbwed

Todetrmine how many cuttings you can haw in a No. 1 Com -
mon board, take the SM and add 1, divide this by 3 and drop all
fractions. For exampll, a board § inces wide and 12 fet bnghas an
SM of 9. fwe add 1 and divide by 3, we get3-1/3, which means
the board cou B haw 3 cuttings. The most cuttings you can h aw
in a No. 1 Comm on board of any size are 5.

AmountRequired in CRar Face Cuttings

Tomake the No. 1 Common grade, you must get8/12 of the
board in clar cuttings. As described under the FAS grade, the
cuttings are figured in units, and you can find outhow many units
you need by mu Kip¥ing the SM by 8.

Perhaps at this pointitis time to admitthat this course has
oversimp Mfied the required cuttingyie B to getyou thinkingon the
righ ttrad . A study oftie rulls willshow you thatsometimes you
mustgetmore ttan 8/12 in clar fac cuttings. For instanc, a
board with an SM of on ¥ 1 foot mustbe 100 percent clar, with
on¥ 2 ket SM, itmusthbe 9/12 clar, and with boards of 3 t©0 7
fet SM, you can haw an extra cutting ifyou can get9/12 clar
facc cuttings. Abhough these variations afect on ¥ a sma M per-
antage of the boards graded, tiey can be important You wilBarn

12



SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES : SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES
FAS SELECTS 1 COMMON 2 COMMON 3A 3B : FAS SELECTS 1 COMMON 2 COMMON 3A 3B
WIDTH 6" + 4"+ 34 34 4 34 34 f wWIDTH 6+ 4 30y 3 3 4 any
LENGTHS |8' - 16' 6' - 16! 4 - 16' 4 - 16! 416 | 4 -6 : LENGTH S |8~ - 16” 67~ 16” 47 - 16” 47 .- 16" 47 -16' | 4> - 16
No. of M M SM+1 sM No limit | No limit j No. of M M SM+1 SM No Emit| No limit
cuttings 4 4 3 2 cuttings 4 4 3 2
allowed {not over 5) {not over 7) | ambwed (notover 5) (notover 7)
Minimum | 4" X 5' 4" X 5! 4" X 2 l Minim um 4" x 57 4" x 57 4" x 2
size of or or or any 2t 3nx 2 jl-1/2"Xx 2! ® ise of or or or 37 x 27 3" x 27 | #1127 x 27
cuttings X7 "X 7' 3" X 3 cuttings 3" x 77 3" x 77 3" x 37
Amount 10/12 FAS Am ount 10/12 FAS
required 10/12  {good side-- 8/12 6/12 4/12 3/12 required 10112 gpod wide-- r/12 6/12 4112 3/12
CF cuttings 1 Com. or (sound | CF cuftings 1 Com. or {sound
better on cuttings) better on cuttings)
or side I poor side
Length in Length in
PITH' |inches nolSame o . 1/2 the No limit No Emit] No Emit PITH inches no Same . . 1/2 the No limit No limit | No limit
greater P A S Ength greater FAS length
than 8M than SM
SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES : SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES
FAS SELECTS 1 COMMON 2 COMMON 3A 3B | FAS SELECTS 1 COMMON 2 COMMON 3A 3B
I
WIDTH 6" ¢+ 4" + 34 34 34 34 | W IDTH 6"+ 4+ 3. 3y 37 3y
LENGTHS |8' - 16 6' - 16¢ 4' - 16 4' - 16 4' - 16" 4' - 16 : LENGTH S |8'- 16~ 6! - 16 47 - 16~ 47~ 167 47 167 | 4' - 16'
No. of SM SM SM+1 SM : No. of SM SM SM +1 SM
— — —_ = No limit —— — - No 1 t limi
cuttings 1 1 ERRE z No lmit | No li | cuttings 1 1 3 z © limit | No limit
allowed {not over 5) {not over 7) | amwed (notover 5) (notover 7)
Minimum | 4" X 5! 4" X5 4" X 2 Minim um 4" x 57 4" x 57 4" x 27
size of or or or 3nxa2 3"X 2 |1-1/2" X 2! ® iseof or or or 3" x 27 3" x 27 [1-1/2" x 2°
cuttinge nxar 3"X7 3"x 3 cuttings 3" x 7”7 3" x 77 3" x 3
Amount 10/12 FAS Amount 10/12 FAS
required 10/12  [good side-- 8/12 6/12 4/12 3/12 required 10/12  [good o ide-- 8/12 6/12 4/12 3/12
CF cuttings 1 Com. or (sound CF cutting® 1 corn. or (sound
lbetter on cuttings) better on cuttings)
or side poor side
Length in Length in
inches no|Same as 1/2 the inch S /2 e :
PITH PITH ches no|Same . . limi
greater FAS length No limit No limit | No limit Jreater FAS length No Emit No limit | No t
than SM than SM




For definitions see instructions
Extra requirement. for FAS and Se Icts:
SpIt -Can be up o 2 x SM in inches length.

Wane - Cm be uptol/12SM totalland must be less than
1/2 Ength of piece om either edge -

Maxim um size ofknot or holl =1/3SM in inches.

End defects - at Bast 50% c Bar face . m aximum of 25%
unsound wood or wane .

For definitions see instructions
Extra requirements for FAS and Se Icts:
Splits - Can be up © 2 x SM in inches length.

Wane - Canbe uptol/12SM totalland m ust be less than
1/2 length of piece on either edge.

Maximum size of knot or hole - 1/3 SM in inches.

End defects - at Bast 50% c Bar face, maximum of 25%
unsound wood or wane .

For definitions see instructions
Extra requirements for FAS and Selects:
spIt* - Can be up ™ 2 x SM in inches length.

Wane - Can be up ©1/12 SM totaland must be less th an
1/2 length of piece on either edge.

Maximum size of knot or hole - 1/3 SM in inches.

End defects - at least 50% clear face, m aximum of 25%
unsound wood or wane.

For definitions see instructions
Extra requirements for FAS and Selects:
Splits - Can be up to 2 x SM in inches length.

Wane - Cm be uptol/12SM totalland must be less than
112 length of piece on either edge.

Maximum size of knot or hole - 1/3 SM in inches.

End defects - at least 50% clar face . maximum of 25%
unsound wood or wane .



SIMPLIFIED HARDWOOD STANDARD LUMBER GRADES : SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES
FAS SELECTS 1 COMMON 2 COMMON 3A 3B : FAS SELECTS 1 COMMON 2 COMMON 3A 3B
W IDTH 1 4"+ vy 3 314 37+ ! wiDTH 6" t 47 t 3Ny It 3t vt
LENGTH S |8! - 16° 67 - 16° 4 - 16° 4. 16° 4 . 16" | 47 - 16° : LENGTH S |8'- 16~ 6" - 16" 47 - 16! 47- 16" 4’216 | 47 - 16"
No. of .s_i! % SM+1 ST“ No Emit|/No Emit ] Not-u;’f .54_"" i:i g“ +1 % No limit No limit
cuttings 3 cuttings
albwed (not over 5) (notover 7) : albwed {not over 5) {not over 7)
Minimumn | 4" x 5~ 4" x 57 4" x 27 Minim um 4" x 57 4”7 x 57 4”7 x 27
sise of or or or I x 27 3t x 27 [1-1/2" x 2” | size of or or or 3N x 27 3 x 27 |1-1/2% x 2~
cutiings X7 3 x 7! 37 x 37 | cuttings 3 x 77 3 x 7° 3 x 37
Amount 10/12 PAS Amount 10/12 FAS
required 10/12 ood side-- 8/12 6/12 4/12 3/12 | required 10/12 ood rids-- 8112 6/12 4/12 3/12
CF cuttings 1 Com. or {sound CF cuttings 1 Com. or (sound
batte r on cuttings) better on cuttings)
or side jpoor eside
Length in | Length in
inches no Same a8 1/2 the i Limit | No limi | PITH inches no|Same 29 1/2 the No limit | No limit | No limit
P dreater FAS length No im it No o limit i greater FAS length
|than 83 | | | than SM
—_—,— e —————,———————_— e ——— e — —— — —— — —
SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES : SIMPLIFIED H ARDWOOD STANDARD LUMBER GRADES
FAS SELECTS 1 COMMON 2 COMMON 3A 3B | FAS SELECTS 1 COMMON 2 COMMON 3A 3B
T
W IDTH 6"t 4"y 3"+ 3+ -3t 3 W IDTH 67+ 4 37+ 3t ot 3
LENGTH S |8'- 16 6”- 16~ 47« 16" 47- 167 4" < 16" | 47- 16" LENGTH S |8'- 167 6 - 16~ 47-16" 47- 167 4-16" | 4” - 167
No- of & oM M1 M No limi | No Enit No o ¢ 2 SMy1 e No limit | No Limit
cul g8 - 0= cul g8
allowed {not over 5) {not over 7) albwed (not over 5) (notover 7)
Minimum 4'" X 5t 4" X 5 4 X2 Minimum 4" x 57 4”7 x 57 4" x 2~
sizse of or or or nxa2 3"X 2 |1-1/2" x 27 sise of or or or 3 x 2” 3 x 27 |1-1/2" x 27
cuttinge "X "X "X 3 cuttings 3 x 77 37 x 77 3" x 37
Amount 10/12 FAS Amount 10/12 FAS
required 10/12  |good side-- 8/12 6/12 4/12 3/12 | required 10/12  |[good side-- r/12 6/12 4/12 3/12
CF cuttings| 1 Com, or {sound | CF cuttings 1 Corn. or {sound
better on cuttings) | better on cuttings)
r side poor side
Length in ! ] enath in .
inch -e. no/Same as 1/2 the . . | inches no|Same as 1/2 the | . |
N PITH No ~ 1imit N Imit No limit
PITH greater FAS length No limit o Wmit| No Wmit lgreater FAS length l ° © mi
than SM | [than 5M | | |




For definitions seeinstructions
Extra requirements for FAS and Se Icts:
Splits - Can be up to 2 x SM in inches length,

Wane - Can be up to 1/12 SM total and must be less than
1/2 Ength of piece on either edge -

Maximum size of knot or holl -1/3SM in inches.

End defects - at Bast 50% clar face, m aximum of 25%
unsound wood or wane .

For definitions see instructions
Extra requirements for FAS and Selects:
Splits - Can be up t 2xSMin inches length.

Wane - Can be up t1/12 SM totaland must be less th an
1/2 length of piece on either edge.

Maxim um size ofknotor holl =1/3 SM in inches.

End defects - at least 50% c lar face, maximum of 25%
unsound wood or wane.

For definitions see instructions
Extra requirements for FAS and Se Bcts:
Sphts = Cm be up t 2 x SM in inches length.

Wane = Can be up t©1/12 SM totalland must be less th an
112 length of piece on either edge.

Maximum size of knot or holl =1/3 SM in inches.

End defects - atleast 50% clar face. m aximum of 25%
unsound wood or wane.

For definitions see instructions
Extra requirements for FAS and Selects:
Splits - Cm be up to 2 x SMin inches length.

Wane - Can be up t© 1/12SM totalland must be less than
1/2 length of piece on ecither edge.

Maximum size ofknotor holl =1/3 SM in inches.

End defects - at Bast 50% c Bar face, m aximum of 25%
unsound wood or wane.



tappl these exeptions easi ¥, however, as you pick up experience
and study the rull book.

Pith

One other requirement that needs t be considered in No. 1
Common grade is tie amountof pith permitied. You cannoth aw
pitt for more ttan one-halFthe Ength ofthe board. Al ough this
keeps a btofboards from making tie No. 1 Common grade, itis a
reasonab B requirement A trip trough a seasoning yard, for
exampll, willreneallthat the boards ttathaw pitt for halFthe
Ingtt or more wilMinvariab ¥ spRtwide open from end to end.
You may haw noticcd boards of pophr, wahut, oak, and other
species curBlaway from the saw. This indicats they haw a btof
intrna lstress, whid is one of the things tat causes Bmber
pop open abng the pith.

No. 2 Common Grade

The No. 2 Common grade of imber requires you to obtain haF
of the board in clar facc cuttings. In the Southeast, the furniture
industry is the Hhrgestuser of hardwood Ember, and the spedcies
mostin demand for this industry is ye Bbw-pop br. Because muc of
this pophr is used as core stock between \eneers, sound knots can
be tollratd. Thus, the No. 2 Common grade for ye Bbw-pop br h as
been subdivided into 2A and 2B, te difRrence being that 2A
requires cllar facc cuttings and 2B requires on ¥ sound cuttings.
Other requirement for No. 2 Common NEmber are standard.

Width
Boards musthbe 3 inches or wider o make No. 2 Common.

Length
Boards in No. 2 Common can be 4 to 16 fet bng.

Size of Cuttings

In e No. 2 Comm on grade, cuttings musthbe at Bast3 inches
wide and 2 fet bng.

Number of Cuttings Allowed

To dettrmine how many cuttings you are albved in a No. 2
Common board, take the surfacc measure of tie board and divide
ithy 2 and drop a Bfractions. For instance, a board 10 inches wide
and 12 et bnghas a surfacc measure of 10. Divide 10 by 2, and
the answer is 5, the number of cuttings albwed. The maximum
number of acuttings alwed in a No. 2 Common board is 7.
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AmountRequired in CRar Fac Cuttings

The No. 2 Common grade requires that you get 6/12 of the
board in cuttings, cllar auttings for 2A and sound auttings for 2R.
As in the other grades, the cuttings are figured in units, whid you
detrmine by mu Rip¥ing the surfacc measure of the board by 6.

Sound Wormy Grade

Sound Wormy is a standard grade th atpermits cuttings toh awe
worm holls, bird pedc, stain, and sound knots notower 3/4 ind in
diametr. With ” these exceptions, tie board must grade No. 1
Common or heter.

Lumber may aBo be graded by a combination grade thatper-
mits Sound Wormy excptions butmaintains otier requirement of
te standard grades.

As mentioned previousl, the exceptions for WH ND and
WH AD can aBo be added 1 the standard grade, and then worm
holls, bird peck ;and streaks are the defects albwed or re pcted in
the cuttings.

No. 3 Common Grade

The No. 3 Common grade is divided into grades 3A and 3B.
Al ough the grade is considered practical cu B Ember for furni-
ture use, some No. 3A Common of high valie spedes, sucd as
wahbut oak, and hard mapl, is used in furniture p hnts. The grade
does find wide use for fiboring, containers, pa BMts, dunnage, and
simihr products.

Widt

Boards musthbe 3 inches wide tomake No. 3 Comm on.

Length
Boards musthe 4 t0 16 fet bng tomake No. 3 Comm on.

Size of Cuttings

Cuttings musthbe 3 inches wide by 2 fet bng for No. 3A Com -
mon. A cutting for No. 3B Common mustbe at Bast1-1/2 inches
wide and contain 36 square inches. This is the on ¥ instanc in
which Ength of cutting is notspecified.

Number of Cuttings A lbwed

There isno Imiton the number of cuttings you can haw in the
No. 3 grade.
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Amount Required in Clear Face Cuttings

To obtain a No. 3A grade, you musthbe abl t obtain 4 12 of
the board in clar fac cuttings. The units in a cutting are figured in
the same way as in the other grades. You detrmine how many
units are needed in a board by mu Kip¥ing the SM by 4.

In the 3B Common grade, you need on¥ 3 12 of the board in
sound cuttings.

Any DImber tatwiBnotmake 3B is talled and reported as
be bw grade.

Tally Card Summary

To he b you in practie grading, we 3¢ summarized the most
important inform ation on &2 W cards Bke the one shown here. A
supp ¥ of cards is attach ed.

Grading aBoard

Now , B3 use the.card and our previous instructions and grade
a board. See ifyou can doitwithout boking atthe answer. Remem-
ber-try to getas much clar matriallinto the Rwestclar cuttings
as possibB. The sketth shows a board thatis 1 ina thick. Itis not
drawn t scall, so we 3 added the dimensions needed. Se Bct the
highestpossib B grade you think the board mightmake, and then
figure the cuttings to meet the specifications of that grade. If you
cant meet the requirements, try the next bwest grade. If the
board makes the chosen grade easi ¥, perhaps you picked one too
bv. Try tomake the nexthighestgrade.

< 10' ,

Y 4 —23—>
f.[®% T - o
8% 2 oW % |y
L A - |

e— 3L ——keb—— 41 ke & RES
Answer

First, of course, you detrmine the board fetby using the scal

st or by mu Kip ¥ing it out - X‘i‘; XL o1 XfleO_?

2. Dettrmine the surfacc measure in the board. For a 1-inch-
thick board, itis equallto the number ofboard et

W” XL 85x10 2
12 12



URE BOARD MUST BE 31NCHES
NER _— FIRST and SECONDS OR OVER IN WIDTH
SUR \ SIMPLIFIED H ARDWOOD STANDARD LUMBER] GRADES
=
&FAS ) SELECTS 1 COMMON 2 COMMON 3A 3B
. —
wipTH \ | 6 ¢ 4m + 3t Qizy 314 3t
LENGTH S |87 - 16" | 67- 16° 47 - 16” ) 47 - 167 41 - 16 b"=iZT>\
No. of SM) SM SM +1 SM No Emit[No Emit
cuttings 4 4 3 2
albwed (notower 5) (noto\er 7)
Minim um 4" x 57 4” x 57 4”7 x 27 \
- size of or or or 3" x 2”7 3" x 27 [1-1/2" x 2”7 (
& cuttings 37 x 77 3" x 7’ 3t x 3”7 2
Amount —~—~—_ [10/12 FAS \
required (10/12] |good side-- 8/12 6/12 4/12 3/12 !
CLEAR “”‘\'@cuttings >~ |1 Com. or (sound /
FACE - beter on cuttings)
poor side
/ Length in
PITH inches nofSame as 1/2 e No Emit | No EmitNo WEmit
greattr|FAS Ength o Emt
th an SM l

TEN-TWELFTHS OF BOARD
IN CLEAR FACE

MUST BE

CUTTINGS

\

\
BOARD MUST BE 4 TO
I6 FEET IN LENGTH



3. Dettrmine the number ofunits in the totalboard:
W?”x L”or 857 x 10”= 85 units.
4. Pik a grade you tiink the board willmake a No. 1 Com-
mon perh aps?
5. Lets bok atthe tal card and see whatittakes tomake a
No. 1 Common.
a. Board musthe at Bast3 inches wide--th ats 0. K.

b. Board musthe 4 ettt 16 fetlong—it meets th atsped-
fication.

: SM+1 741
c. Number of cuttings albwed is —§ or e

2-2/3 or on ¥ two cuttings.

d. DonXx figure the cuttings smallr than specified for the
grade (4 inces x 2'feet or 3 inces x 3 ket

¢. The amountofclar matriallin the cuttings musthe 8/12
ofthe surface measure. Sowe mulip¥y the 7 SM by 8 (the
eigh tin the 8/12). and find we need 56 units in two clar
attings.

6. Letd try cutting the board by method 1 shown in the sketd.
We find tatwe are justa fraction shortof tie needed 56 units.
Thatd tough-but don give up-BtS try another method with
on ¥ two cuttings.

Wl

“ , ]o' - S
| » i

81;7 alx 3 ’/é 8

¥

=
ro|—

X3

Nl
ol

/4
r
Sowe try method 2 which on ¥ yie Bs 52 units-exen Ess than

before. We cantthink ofany otier way to squeeze outmore clar
units in wo cuttings-so thate Iminats No. 1 Common grade.

7. Now we haw tosee ifitwillmake a No. 2 Comm on.

SM 7
a. Number of cuttings albwed is > orE:3-1/2 or 3
auttings.
b. The cuttings can be smalldovn to 3 indies x 2 ket

c On¥ 6/12 of the board must be in chlar cuttings or
7 X6 =42 units (SM x 6 which is the six in 6/12).
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i 54 X7’
V(77777 778y T s

8. WeBwe know alleady thattie board wilMmake 55 units in
twocuts and, therefore, easi¥ makes a No. 2 Common grade.

9. Justfor the fun ofittake a bok atautting meth ods 3 and 4.
These produc 62 and 64 units of clar matrialbbutittakes 3and 4

attings to do it

< - 10' >
6 —» .
" / 3")(3' ~ 4_ILIX 4' ' e
8’2‘ 5—':'X 3£ , _2 —_— ——— _{'_
L 3 2 l 4"X 4% 4u
T
! Sl
S 10 e
2 2%

L. JINCUI ) N

5 x4’ / 4"

-
'
-)I

Practice Grading

The folbwing six boards haw been inclided in the course so
thatyou may tstyourse Fon how we Myou haw Barned these
grading principlls and ruls. Grade thiese boards stp by stp as you
did in the prenious exampl. The necessary factors to detrmine a
grade are Estd under each practicc board. When figuring outh ow
togetthe cuttings, be sure o try sexerallways, and aBotry to get
as much clar wood as possib B from it Ifcare is taken in grading
these boards on paper and oth er practice boards, you shou B haw a
good foundation as a hardwood Ember grader. With continued
study of the rull book and atention to exceptions and variations
not aovered in this short course, you can hecome a good h ardw ood

Imber grader.
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Board feet

Surface measure

Number of units in board

Estimated grade of board

Estimated grade; number of cuttings allowed
Estimated grade; number of clear units needed

Number of clear cuts obtainable for estimated grade
(within size limits)

Actual number of units in clear cuts
Actual grade of board
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Board feet

Surface measure

Number of units in board

Estimated grade of board

Estimated grade; number of cuttings allowed
Estimated grade; number of clear units needed

Number of clear cuts obtainable for estimated grade
(within size limits)

Actual number of units in clear cuts

Actual grade of board
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Board feet
Surface measure
Number of units in board
Estimated grade of board
Estimated grade; number of cuttings allowed

Estimated grade; number of clear units needed

Number of clear cuts obtainable for estimated grade

(within size limits)
Actual number of units in clear cuts
Actual grade of board
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Board feet

Surface measure

Number of units in board

Estimated grade of board

Estimated grade; number of cuttings allowed

Estimated grade; number of clear units needed

Number of clear cuts obtainable for estimated grade

(within size limits)
Actual number of units in clear cuts

Actual grade of board
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Board feet

Surface measure

Number of units in board

Estimated grade of board

Estimated grade; number of cuttings allowed
Estimated grade; number of clear units needed

Number of clear cuts obtainable for estimated grade
(within size limits)

Actual number of units in clear cuts
Actual grade of board
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Board feet

Surface measure

Number of units in board

Estimated grade of board

Estimated grade; number of cuttings allowed

Estimated grade; number of clear units needed

Number of clear cuts obtainable for estimated grade

(within size limits)

Actual number of units in clear cuts

Actual grade of board
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Board
Board
Board
Board
Board

Board

ANSW ERS

- FAS

- No. 1 Common

- No. 1 Common
- No. 2 Common

A

B

C - No. 1 Common
D

E

F - No. 3 Common
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The Forest Service, U.S. Department of
Agriculture, is dedicated to the principle of
multiple use management of the Nation’s forest resources
for sustained vyields of, wood, water, forage, wildlife, and
recreation. Through forestry research, cooperation with the
States and private forest owners, and management of the
National Forests and National Grasslands, it strives-as
directed by Congress-to provide increasingly greater
service to a growing Nation.

USDA policy prohibits discrimination because of race,
color, national origin, sex, age, religion, or handicapping
condition. Any person who believes he or she has been
discriminated against in any USDA-related activity should
immediately contact the Secretary of Agriculture,
Washington, DC 20250.



