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F O R E W O R D  

The Research and Marketing Act of 1946 
( ~ i t l e  11, Section c )  directed the Secretary of 
Agriculture " to develop and improve standards of 
quality,  condition, quantity, grade, and packag- 
ing, and recommend and demonstrate such stand- 
ards i n  order t o  encourage uniformity and con- 
sistency i n  commercial practices." I n  the l is t  
of commodities t o  which t h i s  direct ive applies 
a re  fores t  products. 

I n  the marketing of fores t  products, the 
development and use of qual i ty  standards have ' 

lagged f a r  behind. It i s  time tha t  vigorous ef- 
f o r t s  be made t o  catch up with practices that  
have long been taken f o r  granted i n  the  market- 
ing  of most other commodities. 

The Northeastern Forest m e r i m e n t  Sta- 
t ion, i n  cooperation with mill owners, has ini- 
t i a t e d  a se r i e s  of test-demonstrations i n  the 
grading of hardwood logs. This report summa- 
r izes  the resu l t s  of t e s t s  made i n  Pennsylvania, 
West Virginia, and Maine. 

V. L. Harper 
Director 
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F O U R  T E S T - D E M O N S T R A T I O N S  

0 F H A R D W O O D  L O G  G R A D E S  

I N T H E  N O R T H E A S T  

George E. Doversp ike  , f o r e s t  economist, and 

'Harry W. Camp, Jr  . , f o r e s t  economist 

fJortheastern Forest ExPeriment S ta t ion  
Forest  Serv ice ,  U.S. Dept. Agriculture 

I N T R O D U C T ' I O N  

FARMERS DON'T SELL prime s t e e r s  f o r  t h e  same p r i ce  
per  pound as canner cows. Lumber dealers  don ' t  s e l l  top- 
qua l i t y  boards f o r  the  same p r i ce  a s  Number 3 Cormon. I f  
you a r e  a timber owner, why should you s e l l  hardwood t r e e s  
o r  logs without considering t h e i r  qua l i ty?  Logs t h a t  y i e l d  
a high proportion of t h e i r  volume i n  t h e  be t t e r  grades of 
lumber a r e  ce r ta in ly  worth more than those t h a t  y i e ld  a low 
proportion of good-quality material .  

Of course there  has always been some recognition by 
timber operators of t h e  differences i n  hardwood timber qual- 
i t y .  I n  t h e  e a r l i e s t  cut t ings ,  only t he  best  t r e e s  were 
harvested. I n  each successive cu t  t he  qua l i t y  standards be- 
came l e s s  exacting. Under present conditions, t he  bulk of 
t he  mate r ia l  i s  of low qua l i ty .  Operators f e e l  t h a t  they 
need the  small proportion of better-quali ty logs t o  "sweeten 
the  lump.tt . 

This p rac t ice  o f ten  tu rns  out t o  be poor business f o r  
both the  buyer and the  s e l l e r .  Forest-land owners and lum- 



bemen a r e  beginning t o  r ea l i z e  t h e  need f o r  precise  deter-  
minations of timber values, 

Many signs of this changing a t t i t u d e  have appeared i n  
the  Northeast. Lacking a commonly recognized system of 
hardwood log  grading, stop-gap methods have been employed. 
Some sawmills pay more f o r  logs  t h a t  exceed a ce r t a in  diam- 
e t e r .  Others pay a premium f o r  bu t t  logs,  Longer logs may 
sometimes br ing a higher p r i ce  than shor t  logs. The number 
and s i z e  of l og  defects  a r e  occasionally recognized i n  t h e  
specif icat ions  f o r  acceptable mater ia l .  

T H E  1 L O G - G R A D ' I N G  S Y S T E M  

MANY OF THE ATTEIPTS a t  hardwood log  grading have met 
with i nd i f f e r en t  success. This i s  due pr imari ly  t o  f a i l u r e  
t o  recognize and evaluate a l l  t he  fac tors  t h a t  influence the  
value of individual  logs. Size ,  s t ra ightness ,  and soundness 
a r e  important grading fac tors ,  but t h e  l e a s t  understood and 
most important of a l l  i s  the  pa t t e rn  of defects.  

A log-grading system must f i r s t  of a l l  r e l a t e  logs t o  
t h e  product t h a t  i s  t o  be cut  from them. Generally th ree  
use c lasses  a r e  recognized: factory,  s t r uc tu r a l ,  and local-  
use logs. Factory logs  must be su i t ed  t o  producing factory 
lumber, s t r u c t u r a l  logs  t o  producing s t r u c t u r a l  timbers and 
t i e s ,  and s t i l l  o ther  logs t o  producing pieces such a s  in-  
d u s t r i a l  blocking, sh ip  dunnage, and so for th .  Once use 
c lasses  a r e  recognized, grades wi thin  t he  use c lasses  can be 
established.  Low-grade logs i n  one c l a s s  may be high grade 
i n  another c l a s s  and may be worth jus t  a s  much money. 

The Forest  Products Laboratory has recognized use 
c lasses  and has prepared f o r  t h e  fac tory  use c l a s s  a univer- 
sal system f o r  grading hardwood logs  t h a t  a r e  t o  be manufac- 
tured i n t o  standard o r  fac to ry  hardwood lumber. This system 
i s  proving t o  be workable and easy t o  understand. The grad- 
i n g  ru les  i n  t h i s  system were developed from in tens ive  m i l l  

'u .s .  FOREST PRODUCTS LABORATORY.  HARDWOOD LOG GRADES FOR STANDARD 
LUMBER. PROPOSALS AND RESULTS. U .S .  FOREST PROD. LAB.  RPT. D1737. 60  PP.. 
I L L U S .  MDISON. W I S .  1949. 



s tudies  of t h e  re la t ionships  between surface charac te r i s t i cs  
of logs  and t he  grades of lumber sawed from them. 

I t 'was  found t h a t  t he  accepted hardwood lumber-grading 
system could be modified f o r  log-grading purposes by divid- 
i n g  t he  log i n t o  four equal faces ( f ig .  1) and evaluating 
each face as though it were a board. 

F i g u r e  1 . - -The  grad ing  f a c e s  used i n  grad ing  hard- 
wood s a w l o g s .  Each f a c e  i s  judged a s  though i t  
were a  board.  

Ejcperiance has indicated t h a t  t h e  poorest of t he  four 
faces can be disregarded. The grade determination i s  made 
on t h e  basis  of the  poorest of the  th ree  other  faces. We 
c a l l  t h i s  t h e  "grading face." I n  general, t he  fac tors  t o  be 
taken i n t o  account include anything t h a t  limits t h e  c l ea r  
sect ions  of t h e  grading face. 

Knots a r e  c l e a r l y  evident, but t he  grader needs some 
prac t ice  before he can detect  some of the  other  surface in-  
d icators  of i n t e r i o r  defects.  The grader examines t he  ends 
of t h e  logs  f o r  indicat ions  o e i n t e r n a l  defect  such a s  min- 
e r a l  s t a in ,  shake, worm holes, and the  l i ke .  Minimum diam- 
e t e r ,  minimum length, and &um allowable sweep of t h e  l o g  
must a l s o  be taken i n t o  account. The grader must a l s o  make 
a reasonably accurate estimate of t h e  f r ac t i on  of gross vol- 
ume tha t  w i l l  be l o s t  i n  cu t t i ng  out t h e  defective ( c u l l )  
material .  



Following t h e  establishment of l og  grades f o r  hard- 
wood logs used i n  t h e  production of standard factory lumber, 
it was found t h a t  two other  use c lasses  of logs  should be 
recognized: namely, logs su i t ab l e  f o r  t he  production of 
high-grade s t ruc tu r a l  mater ia l ,  and lower-quality logs from 
which mater ia l  f o r  miscellaneous l o c a l  use can be produced. 
Neither of  these  c lasses  meets t he  minimum standards of 
c l e a r  cut t ings  established f o r  factory-class logs. Struc- 
t u r a l  logs  a re  graded on fac tors  t h a t  a f f e c t  t he  s t rength  of 
t he  material--suchas s i z e  of defects  and soundness of heart .  
No unsound i n t e r n a l  defect  i s  allowed. Minimum diameter, 
minimum length, and maximum allowable sweep a r e  a l s o  taken 
i n t o  consideration. Local-use logs  f a l l  below t h e  standards 
f o r  e i t h e r  factory o r  s t r uc tu r a l  logs, but a r e  sometimes 
taken t o  the  m i l l  and cut  i n t o  mate r ia l  t h a t  can be used 
local ly .  

G r a d e  F-I 

T h i s  i s  t he  be s t  grade of hardwood logs f o r  fac to ry  
lumber ( f ig .  2). Usually a l o g  of t h i s  grade w i l l  y i e l d  
more than two-thirds of i t s  volume i n  t he  higher grades (NO. 
1 Common o r  b e t t e r )  of standard fac tory  lumber. 

A bu t t  l o g  may have a diameter as small as 13 inches 
ins ide  t he  bark at the  small end of the  l og  and s t i l l  qual- 
i f y  f o r  t h i s  grade. Other logs must be a t  l e a s t  16  inches 
i n  diameter ins ide  t he  bark a t  the  small end. A l l  logs must 
be 10 f e e t  o r  longer t o  qual i fy ,  and must have a t  l e a s t  
f ive-sixths of t h e i r  grading-face length c l ea r  of defect  o r  
indicators  of defect .  

This c l ea r  length  must occur i n  not  more than two 
sections. The minimum length of these sect ions  var ies  ac- 
cording t o  t he  diameter of the  log:  Logs 13 t o  15 inches i n  
diameter must have c l e a r  sect ions  a t  l e a s t  7 f e e t  long; logs 
16 t o  19 inches, 5 f e e t ;  logs 20 inches o r  larger ,  3 f ee t .  
Logs i n  t h i s  grade may have up t o  15 percent deduction f o r  
sweep but not  more than 40 percent combined deduction f o r  
sweep and c u l l .  

G r a d e  F-2 

This i s  t he  second-best grade of hardwood logs  f o r  
fac to ry  lumber ( f i g .  3 ) .  Usually a l o g  of t h i s  grade w i l l  . . , . . ' 1 .  . . 



G R A D E  F - I  

A I6 - fo0 t  b u t t  l o g  13 inches  i n  d i ame te r  a t  t h e  s m a l l  end. 
More t h a n  516 of i t s  g rad ing - face  l e n g t h  i s  c l e a r  i n  two 
s e c t i o n s  7 and 8 f e e t  long. Less  t han  40 pe rcen t  deduc t ion  
f o r  c u l l  o r  sweep. 

A 10-foot  Ing 16 inches  i n  d i ame te r  a t  t h e  sma l l  end. More 
than  5 1 6  of  i t s  g rad ing - face  l eng th  is  c l e a r  i n  one s e c t i o n  
8 f e e t  long.  Less  t han  1 5  percen t  deduc t ion  f o r  sweep; t o -  
t a l  c u l l  deduc t ion  i s  l e s s  t han  40 pe rcen t .  

. - .  -- 

s i x t h s  of i t s  g rad ing - face  l e n g t h  i s  c l e a r  i n  two s e c t i o n s  
8 and 3 f e e t  long. Deduct ion f o r  c u l l  and sweep is l e s s  
t han  40 pe rcen t .  

A 16- foo t  log 2D i nches  i n  d i ame te r  a t  t h e  sma l l  end. Less  
t han  1 5  percen t  deduc t ion  f o r  sweep. T o t a l  deduc t ion  f o r  
sweep and r n t  is l e s s  t han  40 pe rcen t .  There a r e  no s u r -  
f ace  i n d i c a t i o n s  of d e f e c t .  

Figure  2 .  - -  Four examples o f  Grade F-1 hardwood l o g s .  



G R A D E  F - 2 .  

A  LO-foot l o g  I 1  i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  e n d .  More 
t h a n  213 of i t s  g r a d i n g - f a c e  l e n g t h  i s  c l e a r  i n  two s e c t i o n s  
e a c h  4 f e e t  l o n g .  I x s s  t h a n  50 p e r c e n t  d e d u c t i o n  f o r  c u l l  

. a n d  sweep .  

A 9-Foot  l o g  12 i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  end .  
More t h a n  3 1 4  o f  i t s  g r a d i n g - f a c e  l e n g t h  i s  c l e a r  i n  
t w o  s e c t i o n s  4  and  3  f e e t  l o n g .  L e s s  t h a n  SO p e r c e n t  d e -  
d u c t i o n  f o r  c u l l  and sweep. 

.. .- 

An 1 1 - f o o t  l o g  18 i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  end .  More 
t h a n  213 o f  i t s  g r a d i n g - f a c e  l e n g t h  i s  c l e a r  i n  t w o  s e c t i o n s  
5 a n d  4 f e e t  l o n g .  D e d u c t i o n  f o r  sweep i s  30  p e r c e n t .  Tn- 
t a l  d e d u c t i o n  i s  l e s s  t h a n  SO p e r c e n t .  

A  1 6 - f o o t  l o g . 2 2  i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  end .  More 
t h a n  2 1 3  o f  i t s  g r a d i n g - f a c e  l e n g t h  i s  c l e a r  i n  t h r e e  s e c t -  
i o n s  4 ,  3 ,  a n d  4  f e e t  l o n g .  L e s s  t h a n  3 0  p e r c e n t  d e d u c t i o n  
f o r  sweep.  T o t a l  d e d u c t i o n  is l e s s  t h a n  SO p e r c e n t .  



y ie ld  about one-half of i t s  volume i n  t h e  higher grades of 
standard fac tory  lumber. 

A l o g  more than 10 f e e t  long may have a diameter a s  
small as 11 inches ins ide  t h e  bark a t  the  small end and 
s t i l l  qua l i fy  f o r  t h i s  grade. Logs a s  shor t  as 8 f e e t  with 
a diameter of 12 inches o r  more a r e  acceptable, provided a t  
l e a s t  three-fourths of t he  grading-face length i s  c l e a r  of 
defect  o r  indicators  of defect .  Logs 10 f e e t  o r  longer must 
have a t  l e a s t  two-thirds of t h e i r  grading-face length f r e e  
of defect .  

Logs 8 t o  11 f e e t  long must have t h e i r  c l ea r  length  
i n  not more than two sections,  each a t  l e a s t  3 f e e t  long. 
Longer logs may have t h e i r  c l ea r  length  i n  not more than 
three  sections,  each a t  l e a s t  3 f e e t  long. Logs i n  t h i s  
grade may have up t o  30 percent deduction f o r  sweep but not  
more than 50 percent combined deduction f o r  sweep and cu l l .  

G r a d e  F-g 

This i s  the  poorest grade of hardwood logs  su i tab le  
f o r  standard factory lumber ( f ig .  4 ) .  About one-third of 
t h e  lumber y i e l d  from logs  i n  t h i s  grade w i l l  be i n  t he  
higher lumber grades. 

Logs i n  t h i s  grade may have a diameter ins ide  bark a s  
small a s  8 inches. The minimum length i s  8 f ee t .  One-half 
of t h e  grading-face length must be c l e a r  of defect  o r  indi-  
ca to rs  of defect .  This c l ea r  length my be i n  any number of 
2-foot sections.  A deduction of up t o  50 percent f o r  sweep 
alone o r  f o r  a combination of sweep and c u l l  i s  permissible. 

T i e  A n d  S t r u c t u r a l  G r a d e  

T h i s  c l a s s  includes logs t h a t  do not meet t he  re- 
quirements f o r  factory-lumber mater ia l  but a r e  usable f o r  
t i e s  and heavy s t r u c t u r a l  timbers. ( f i g .  5). Such logs a r e  
sound but they do not  have enough c l e a r  length t o  qual i fy  
f o r  grades F-1, F-2, o r  F-3. 

Logs i n  t h i s  c l a s s  must be sound and have no weaken- 
i n g  defects such a s  l a rge  knots, s p l i t ,  o r  shake. A t i e  and 
s t r u c t u r a l  log  may be as s m a l l  a s  8 inches ins ide  bark a t  
t he  small end and a s  shor t  as 8 fee t .  Sound knots a r e  per- 
mit ted i f  t h e  diameter of the  knot c o l l a r  i s  not more than 



G R A D E  F - 3  

- 
- -. ,- ------------ 

-.- . - - - 
An 8 - f o o t  l o g  8 i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  end .  More 
t h a n  1 1 2  of i t s  g r a d i n g - f a c e  l e n g t h  is c l e a r  i n  two s e c t i o n s  
of 2 f e e t  o r  l o n g e r .  L e s s  t h a n  S O  p e r c e n t  d e d u c t i o n  f o r  
c u l l  and sweep. 

A  1 2 - f o o t  l o g  1 4  i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  end .  More 
t h a n  112 of i t s  g r a d i n g - f a c e  l e n g t h  is c l e a r  i n  two s e c t i o n s  
4  and  2 f e e t  l o n g .  L e s s  t h a n  50 p e r c e n t  d e d u c t i o n  f o r  sweep  
a n d  r o t .  

- -  -_- 

A  1 4 - f o o t  l o g  22 i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  end.  More 
t h a n  112 of i t s . g r a d i n g - f a c e  l e n g t h  is c l e a r  i n  t h r e e  s e c t -  
i o n s  3 ,  3, a n d  4  f e e t  l o n g .  L e s s  t h a n  50 p e r c e n t  d e d u c t i o n  
f o r  sweep and  r o t .  

A 1 6 - f o o t  l o g  22 i n c h e s  i n  d i a m e t e r  a t  t h e  s m a l l  e n d .  One- 
h a l f  o f  i t s  g r a d i n g - f a c e  l e n g t h  is c l e a r  i n  t h r e e  s e c t i o n s  
a t  l e a s t  2  F e e t  l o n g .  Less t h a n  50 p e r c e n t  d e d u c t i o n  f o r  
sweep  and r o t .  

- 

Figure 4.--Four examples of Grade F-3 hardwood logs. 



one-third ~f the  l o g  diameter a t  t h e  point of occurrence. 
Any number of whorled knots occurring within 6 inches ve r t i -  
c a l  distance a r e  p e r m i t t e d i f  t he  aggregate of knot-collar 
diameters does not exceed one-third of t h e  l o g  diameter a t  

T I E  A N D  S T R U C T U R A L  G R A D E  

A LO-foot log 1 8  i nches  i n  d i ame te r  a t  t h e  s m a l l  end. I t  
'has  numerous kno t s ,  bu t  none wi th  r knot colJ .ar  exceeding 
113 of t h e  log  diameter  a t  t h e  po in t  where i t  occurs .  No 
unsound d e f e c t .  The log i s  s t r a i g h t ;  so' t h e r e  is no prob- 
lem of mweep. 

A 12-foot  l og  2 2  i nches  i n  d i ame te r  a t  t h e  s m a l l  end. T h i s  
i s  a rough log wi th  numerous krrota and some rweep. However, 
t h e  knots  a r e  w i t h i n  pe rmis s ib l e  limits and sweep does  not  
exceed 114 of t h e  d i ame te r  of t h e  amal l  end of t h e  log. 

I 

F i g u r e  5 .  --Two example s  of hardwood l o g s  i n  t h e  T i e  
and  S t r u c t u r a l  Grade, .  T h e s e  a r e  s o u n d ,  b u t  t h e y  
a r e  n o t  c l e a r  enough  t o  q u a l i f y  i n  f a c t o r y  g r a d e s .  

t h e  point  of occurrence. Sweep i s  permitted, provided it 
does not exceed one-fourth of t h e  diameter of t h e  small end 
of t he  log. 



F 'I  E IL D T E S T S  

0 F T 'H E IL 0 G G R A D E S  

ANY UNIVERSAL GRADING system must be t e s t e d  i n  t h e  
f i e l d ,  not only t o  check i t s  effectiveness i n  c lass i fy ing  
logs  according t o  use, but a l s o  t o  determine t he  e f f e c t  of 
l o c a l  va r ia t ions  i n  t h e  d i f f e r en t  grading factors .  Hidden 
things  such as differences i n  growth r a t e  and t he  re la t ion-  
sh ip  of v i s i b l e  ind ica tors  of i n t e r n a l  defect  vary loca l ly ;  
and these  must be checked. Another reason f o r  making l o c a l  
t e s t s  i s  t o  famil iar ize  operators with the  grading system. 

Four test-demonstrations have been made by t h e  North- 
eas te rn  Forest Ekperiment Station--one i n  Pennsylvania, one 
i n  West Virginia, and two i n  Maine. These f i e l d  s tudies  
were designed t o  demonstrate t h e  app l i cab i l i t y  of t h e  log- 
grading system developed by t he  Forest  Products Laboratory. 
They were a l s o  designed t o  t e s t  t he  cor re la t ion  between l o g  
grade and lumber-yield value under l o c a l  conditions and with 
r e l a t i ve ly  small quan t i t i es  of logs. 

Since some hardwood timber i s  used f o r  spec ia l ty  
products such as handles and dowels, t he  two s tudies  made i n  
Maine had t h e  add i t iona l  objective of determining whether 
t h e  l o g  grades a r e  applicable t o  such spec ia l ty  products, 
which usually a r e  made from r e l a t i ve ly  shor t  pieces of near- 
l y  per fec t  wood. 

A t  A P ennsylvania Sawmill 

The f i r s t  study was made a t  a sawmill located i n  
west e rn  Pennsylvania. The mill, equipped with a 6-foot 
bandsaw, cut  15 t o  20 thousand board f e e t  of hardwood lumber 
per  day. Lumber produced a t  t h i s  m i l l  was graded on t h e  
green chain by t he  company lumber grader according t o  Na- 
t i o n a l  Hardwood Lumber Association rules .  The se lec t ion  of 
t h i s  m i l l  was a for tunate  one because it provided an oppor- 
t un i t y  t o  apply log-grade specif icat ions  t o  black cherry, 
one of t h e  few important species not covered by Forest Prod- 
ucts  Laboratory lumber-yield data. Red and black oak logs 
were a l s o  used i n  t h e  study. 



Three basic use classes--factory, structural ' ,  and 
local-use logs--were recognized. However, t h e  number of 
s t r uc tu r a l  logs taken a t  t h i s  m i l l  was not su f f i c i en t  t o  
warrant t e s t i n g  this class .  Within the  other two use class-  
es, three  log: grades were recognized i n  t h e  factory c lass .  
The local-use c l a s s  was not subdivided, 

A supply of black cherry and oak logs w a s  graded un- 
til 25 t o  30 logs  were accumulated i n  each of t h e  th ree  fac- 
t o ry  grades and t he  local-use c lass .  The logs  were sor ted 
by grade and each grade was run through t h e  m i l l  separately.  
This made it easy t o  determine the  lumber-grade y i e l d  of 
each l o g  grade. Nearly a l l  t h e  lumber was sawed 4/4 inch, 
cut  1/8 inch heavy. Some of t he  oak was sawed 8/4 inch f o r  
2 by 6 's .  

The t e s t  run of black cherry ( t a b l e  1 )  showed a good 
cor re la t ion  of log  grade with lumber value. From t h i s  it 
can be concluded t h a t  these log-grade specif icat ions  f i t  
black cherry very well.  

There was a s ign i f ican t  difference between the  lumber 
value of Grade F-1 logs and Grade F-2 logs--$23.86 per thou- 
sand board f ee t .  A s imi la r  spread i n  lumber values was 
found between Grades F-2 and F-3, and between Grade F-3 and 
local-use logs. Results of t he  t e s t  run of oak logs a r e  
shown i n  t ab l e  2. 

A t  A W e s t  V i r g i n i a  S a w m i l l  

This study was conducted a t  a bandsaw m i l l  i n  West 
Virginia, which produced 10 t o  15 thousand board f e e t  of 
hardwood lumber dai ly .  The output was graded on t h e  green 
chain by an experienced lumber grader according t o  t he  Na- 
t i o n a l  Hardwood Lumber Association rules.  

Two use c lasses  of logs--factory and nonfactory--were 
recognized. No attempt was &de t o  group t he  logs by c l a s s  
o r  grade. Rather, the  logs were c l a s s i f i ed  and graded on 
t he  b u l l  chain a s  they were brought up from the  l o g  pond. 
Each l o g  was i den t i f i ed  so  t h a t  lumber-grade y i e ld  could be 
recorded separate ly  by logs. 

The sample included 25 t o  30 logs i n  each of t he  t h r ee  
fac tory  grades and i n  t h e  nonfactory use c lass .  The lumber 
was sawed 4/4, 5/4, 6/4, and 8/4, according t o  t h e  usual 
p rac t ice  of t he  m i l l .  Since t h i s  m i l l  was not sawing t i e  



Table 1.--Black cherry: green lumber-grade yield ~ e r  thousand board fee t  

f m  various grades of loas  sawed a t  a mestern Pennsylvania 
samnill, 1949 

Use class  Lumber p-ade 
and 

log grade FAS se lec t  :,,in :-tn KGn ~ o t e l  

Lumber volume. board-feet m i l l  scale1 
Factory class  

Grade F-1 276 211 205 115 193 1.000 
Grade F-2 122 137 245 190 306 1,m 
Grade F-3 54 46 180 268 452 1,000 

Local-use class  4 4 go 204 698 1,000 

Lumber value2 
Factory class  

Grade P-1 $44.16 .$29.54 $20.50 b 5.75 $ 5.79 $105.74 
Grade F-2 19.52 19.18 24.50 9.50 9.18 81-85 
Grade F-3 8.64 6.U 18.00 13.40 13.56 60.04 

Local-use class .64 .56 9.02 10.20 20.94 W.34 

Percentage of lumber yield i n  each lumber grade may be determined 
eas i ly  by pointing off the l a s t  d i g i t  i n  each number. 

Eased on f.0.b. m i l l  pr ices  fo r  4/4 black cherry as  fo l lms :  FAS 
a t  $160 per 1,000 board feet ,  Select  a t  $140, KO. 1 Comnon a t  %lW, No. 2 
Comnon a t  $50, and No. 3 C m n  a t  $30. 

Table 2.--Red and white oak:  ree en lumber-made yield per thousand board 

fee t  from various arades of logs sawed a t  a mestern Pennsylvania 

sarrmill. 1942 

Lumber grade 
Use c b s s  

and N0.3 No.4 
log grade PAS Select :,,in p-:n Common C-on Total 

I+/& 814 

Lumber volume. board-feet m i l l  scale1 
Factory c lass  

Grade F-1 403 61 254 58 102 122 1.000 
Grade F-2 132 94 216 124 204 230 1.000 
Grade F-3 55 64 208 147 261 

Local-use class  -- 9 64 82 497 i:E 
Lumber value2 

Factory class  
Grade P-1 $54.40 87 .63  $25.40 $3.48 $3.06 $7.32 a01.29 
Grade F-2 17.82 11.75 21.60 7 . U  6.12 13.80 78.53 
Grade F-3 7.43 8.W 20.80 8.82 7.83 15.90 68.78 

Local-use class  -- 1.13 6.40 4.92 14.91 20.88 18.24 

Percentage of lumber yield i n  each lumber grade may be detennined eas i lg  by 
pointing off the l a s t  d i g i t  i n  each number. 

Based on f.0.b. m i l l  pr ices  for  4/4 oak as  folloms: PAS a t  $135 per 1,000 
board feet ,  Select  a t  $125, No. 1 C m o n  a t  No. 2 Common a t  $60, and No. 3 
Comon a t  $30. Price f o r  8/4 No. 3 C m o n  a t  $60. 



and timber mater ia l ,  logs t h a t  would normally be placed i n  
t h e  s t ruc tu r a l  use c l a s s  were included i n  t he  nonfactory 
c l a s s  . 

A l l  red  and white oak logs  coming i n t o  t he  m i l l  were 
included i n  t h e  sample. Table 3 shows the  number of logs 
and volume (board-foot m i l l  t a l l y )  by use c l a s s  and l og  
grade. 

A s  i n  t h e  Pennsylvania study, t h e  r e su l t s  showed a 
de f in i t e  cor re la t ion  between l o g  grades and lumber values 
( t ab le  4). There was a d i f f e r e n t i a l  of near ly  $63 per  thou- 
sand board f e e t  between t he  lumber-yield value of Grade F-1 
logs and nonfactory-class logs. The di f ference i n  lumber- 
y i e ld  value per  thousand f e e t  ranged from $19 between Grades 
F-1 and F-2 t o  $27 between Grades F-2 and F-3. These a r e  
s i gn i f i c an t  d i f ferences ,  

To determine ac tua l  lumber value according t o  l o g  
grades a t  any one time it i s  necessary t o  apply local lum- 
ber  pr ices  t h a t  were i n  e f fec t  a t  the  time. Table 5 shows 
the  lumber pr ices  i n  e f f e c t  a t  t h i s  m i l l  a t  t h e  time of t h e  
study. 

From the  r e s u l t s  of these  two test-demonstrations 
( tables  1, 2, and 3) ,  we f i nd  t h a t  t h e  universal  hardwood 
log-grading system developed by t h e  Forest  Products Labora- 
t o ry  s a t i s f a c t o r i l y  segregates logs i n  these l o c a l i t i e s  by 
lumber-yield value. Furthermore, t he  system i s  applicable 
t o  small quan t i t i es  of logs. 

Table 6 summarizes the  findings of t he  test-dernon- 
s t r a t i ons  i n  Pennsylvania and West Virginia. I n  each t e s t  
there  was a s ign i f ican t  downward trend i n  t h e  y i e l d  of No. 1 
Common and b e t t e r  lumber a s  the qua l i t y  of t he  logs became 
poorer. Conversely, the re  was a s ign i f ican t  increase  i n  t h e  
y i e ld  of No. 2 Common and poorer lumber a s  the  qua l i t y  of 
t h e  logs  became poorer. A s imi la r  pa t te rn  of lumber-yield 
value was found. 

A t  A M a i n e  H a n d l e  M i l l  

This t e s t  was made a t  a p lant  t h a t  manufactures white 
ash logs i n t o  handles. The logs  were graded on the  l og  deck 
a t  t he  m i l l .  Only factory-class logs were included i n  t h e  
study. 
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Table Ir.--hbsr-~rad. d a l d  w r  tholuand board feet fmn variou. m d e a  o f  oak Lola awed 
a t  a Weet V i r d n i .  &tamill. 1950 

bsrnmtqo of lmber yield i n  each l u a b r  gnde a y  be detarnined eaally by pointing off the h a t  d i a t  i n  s3ch Mober. 

Table 5.-act11 ~ r i o e a  of red oak nnd nNte  Dolr lmber 
per thouand board feet. f.0.b.. et UmO o l  
Weat Virdnia st* 

1, 

, 

Urns claae 
and 

log bade  

lumber p d e  1 4/& ] 5/& 1 614 1 814 

PA3 $ 165 $ 175 8 185 8 195 
P19, OM h c e  1 165 175 185 
Selmcto 145 155 165 175 
NO. 1 Coraon 100 110 110 125 
No. 2 ccarm 67 - -- -- 
Sound row 62 64 -- 67 
NO, 3* Cmmn 57 - -- - 
No. 30 Ccrmon 3 4 3 6 - -  
S ~ ~ U C ~ W ~ L  it- !.,9 -- -- - 
Dunnag8 2 6 - - -  

&n& 6- 

PAC- class 
Onde ?-1 10 l m  29.0 
Onde P-2 24 2'4l6 39.5 
Gnde P-3 21 1:326 21.6 

h U a c t o w  o h a s  U 6W 9.9 

Total 67 6,126 100.0 

% V o l m  

h b e r  field. board-rest ~ I I  s c a d  
Factory claes 

Orado P-1 245 127 2 239 98 82 73 99 ll 24 1.m 
Orade P-2 126 91 - 274 lba 79 116 lW WI 1 1.W 
Grade F-3 , 6  - - t4 22 1,OW - 247 179 23 165 2% 

Wonfactory class - - 62 118 -- 162 Wi2 n 1.m 

Lumbar value 
Factory c h a s  

Onde P-1 $43.08 $20.99 10.29 $25.11 $ 6.57 $ 5.34 $ 4.16 $ 3.37 8 0.54 8 0.62 al0.q 
Grade P-2 22.12 14.68 -- 27.82 U.72 2.72 6.61 3.71 2.20 .03 90.a 
h d e  P-3 .99 - - 25.68 11.99 1.48 9.40 lo.= 3.14 .57 63.27 

Wonfactow class -- - - 6.20 7.91 -- 9.23 15.03 7-10 1.85 47.32 

Inrmbsr Orade 

Stmctural  
i t m a  

No. 38 
Caman 

PAS 
OM facm 

No. 1 
Camnon 

b. 3A 
C m n  

b. 2 
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Tabls 6 . - ~ 4  
grades of logs sawed i n  test-demonstrations a t  sawmills i n  

Pe~sx lvan ia  and West virninial 

Use class No. 1 Common and better;! No. 2 Common and pocrer2 

and 
log grade Test Test Test Test Test Test Average A B C A B C  

Factory class 
Grade F-1 692 718 613 674 308 282 387 326 
Grade F-2 504 442 491 479 496 558 509 521 
Grade F-3 280 327 253 287 720 673 747 713 

Nonfactory class 98 73 62 78 902 927 938 922 

Tests referred t o  are as follows: Test A, black cherry a t  a west- 
ern Pe~sy lvqn ia  sawmill; Test B, red and white oak a t  a western Pennsylva- 
nia a a d l l ;  Test C, oak a t  a West Virginia s a d l l .  

Percentage of lumber yield i n  each lumber-grade group may be de- 
termined by pointing off the l a s t  d ig i t  i n  each number. 

Normal sawmill p r ac t i c e  i n  t h i s  p a r t  of Maine i s  t o  
produce round-edge lumber by sawing "through-and through1' 
t he  log. Lumber-grade y i e ld  from t h i s  method i s  normally 
lower than the  grade y i e ld  obtained by l ' s~l :hg aroundn the  
log. 

The sawing a t  this m i l l  was done by a c i r cu l a r  saw 
(l/4-inch kerf) .  The boards were sawed 5/4 inches thick,  
then were immediately planed t o  1-1/8 inches. After  being 
graded by a National Hardwood Lumber Association inspector,  
t he  lumber was kiln-dried and then cu t  t o  su i tab le  lengths. 
The lumber was graded a s  No. 1 Comnon and be t te r ,  No. 2 
Common, and No. 3 Common. It was sor ted according t o  t he  
grade of t h e  l o g  from which it came. 

Next t h e  lumber was ripped t o  handle s ize .  The han- 
d les  were 31/32 inch i n  diameter and e i t h e r  48 o r  57 inches 
long; t h e  &$-inch handles were cu t  from stock t h a t  would not 
y i e ld  longer handles because of defect. After  ripping, t he  
blanks were doweled on a hawker, nosed, and sanded. The 
y i e l d  of handles was determined a t  t h i s  point. 

I n  this t e s t  a good segregation of handle y i e l d  was  
obtained through app l ica t ion  of t h e  l og  grades ( t ab l e  7). 
Grade F-1 logs produced 287 more handles per  thousand board 
f e e t  than did  Grade F-2 logs, and Grade F-2 logs produced 
280 more handles per thousand board f e e t  than d id  Grade F-3 
logs. The spread i n  value of handles produced from each l o g  



Table 7.-Yield and value of handlea per thowand board fee t  frcm various nhite 

~h loan mawed l'throwh-aad thmwhn a t  s Xdna a a d l l .  1950 

Lumber grade and l e w h  of handle 

A l l  three '08 NO. 2 common NO. 3 ~ m m n  
grade and better Total 

57" 48" 57" 48" 57" 48" 57" 48" 

Rumbar of handle blank0 

F-1 999 107 213 16 6 0 1,216 125 1.343 
P-2 526 66 337 42 76 9 939 117 1,056 
P-3 115 30 234 59 250 &8 639 137 776 

value of handle b l a n d  

P-1 $128.41 $27. W 8 0.72 $156.16 
F-2 68.40 43.80 9.84 122.04 
P-3 21.M) 32.80 33.84 57.64 

'Handles valued a t  50.08 for 48-inch handlea and 50.12 f o r  57-inch handlee. 

Table 8.--Round-edne lumber-mds yield and value oer thousand board feet Iran 
factorp mades of white ash loca sared "throuph-and-thmwh" a t  a 

k i n e  sanmill. 1950 

Log 
Lumber grade 

PAS I Select I No. 1 Cmon I No. 2 Conmon I No. 3 Cmon ] Total 

Lunber volume. surface feet  m i l l  scale 

P-1 292 93 286 304 25 1,000 
P-2 61 169 204 441 125 1,000 
F-3 0 0 168 353 479 1,000 

Lumber value1 

P-1 a3.80 $12.09 $27.17 $16.72 $ 0.75 $100.53 
P-2 9.15 21.97 19.38 24.26 3.75 78.51 
P-3 0.0 0.0 15.96 19.42 14.37 49.75 

l ~ a a e d  on f.0.b. m i l l  prices as  follows: M S  a t  $150 per 1,000 board feet ,  
Select a t  513 ,  No. 1 Cmon a t  $95, No. 2 Cornon a t  655, and No. 3 C-on 
a t  $W. 

Table 9.--Yield and value of handles rrer thousand board fee t  fmm various ~lradeq 

of whits ash loas aamd "around" a t  a Mains sanmill. 1950 

Lumber grade and length of handle 

g:e :;dlb:= NO. 2 Common NO. 3 Common A ~ m ~ ~ ~  
Total 

5 7 ~  48" 57" 481, 57" 4 g t u  57" 48" 
I I i 

Number of handle blanks 

P-1 855 144 238 38 39 7 1,132 189 1,321 
P-2 685 104 163 32 W 23 991 159 1,150 
P-3 183 46 233 63 293 85 709 194 903 

Value of handle bknkal 

F-1 *14.12 $31.60 $ 5.24 $150.96 
F-2 90.52 22.12 19.00 131.64 
F-3 25.64 33.00 W.96 100.60 

%Ladles valued a t  50.08 for 48-inch handles and (0.12 for 57-inch handles. 



grade i s  a l so  of prac t ica l  significance. The d i f fe rent ia l  
i n  handle value amounted t o  $24.12 between Grades F-1 and 
F-2, and $34.40 between Grades F-2 and F-3. 

The d i f f e ren t i a l  i n  lumber-yield values between log  
grades was s l igh t ly  less  than fo r  handle stock but nonethe- 
l e s s  significant.  There was a difference of 62 .02  i n  lum- 
ber value between log  grades F-1 and F-2, and $28.76 between 
Grades F-2 and F-3 ( tab le  8). 

Part  of t h i s  t e s t  was designed t o  determine i f  sawing 
"aroundu the log would produce a greater yield of handles. 
The yield and value of handles from logs sawed "aroundf1 a re  
shown i n  tab le  9, Comparison with table  7 shows tha t  y ie ld  
and value from Grade F-2 and F-3 logs were substantially 
greater from logs sawed llaround." The yield from Grade F-1 
logs was not s ignif icant ly different .  

This comparison i s  not meant t o  be conclusive evi- 
dence tha t  a l l  logs from which handle stock i s  produced 
should be sawed naround.tl Further studies should be made of 
cost and production ra te  before any choice i s  arrived a t  
be tween sawing " through-and-t hroughM and sawing If  around. 

A t  A M a i n e  D o w e l  M i l  1 

This t e s t  was a l so  made a t  a Maine plant;  it was con- 
ducted i n  a manner s imilar  t o  the  study of white ash handle 
production, I n  t h i s  mi l l  the end product was bobbin dowels, 
1-5/16 inches i n  diameter and 8-3/f+ inches long. Only sugar 
maple logs were u t i l ized  i n  t h i s  t e s t .  

Approximately 25 logs i n  each log grade of the fac- 
tory  class  were selected. The logs were bucked in to  short  
lengths on the log  deck, Flitches were sawed t o  1-3/8 
inches by a standard c i rcu lar  saw (5/16-inch kerf). These 
were crosscut and ripped before entering the doweling ma- 
chine t o  insure the greatest  prac t ica l  yield. The dowels 
were then cut  t o  proper length. 

Obviously defective dowels were discarded by inspec- 
to r s  a t  t h i s  stage of the operation, Dowels passing this 
f i r s t  inspection were used i n  the t e s t .  Undoubtedly other 
dowels were discarded a f t e r  drying and turning, but it was 
impractical t o  maintain segregation by log-grade groups a l l  
the  way t o  the finished product. 



Some segregation of y ie ld  by log  grades wa,s obtained 
( table  l o ) ,  but the difference i n  yield of dowels between 
Grades F-1 and F-2 was small: 7.0 percent. A greater  d i f -  
ference i n  yield appeared between Grades F-2 and F-3: 10.2 
percent. Even though the sample may be too small t o  be con- 
sidered conclusive, it is important t o  note t h a t  there w a s  
some spread between log  grades i n  the  yield of small spe- 
c i a l t y  products. 

Table 10.--Yield of dowels ~ e r  thousand board feet ,  net scale. 

Bangor log scale. by fact0r.y log grades 

Comparative Total Dowels per IOg used 
ddor.ls bd. ft. yield of grade dowels 

Number B a  Number Number Percent 
feet  - 

F-1 3,668 23,600 6,434 100.0 
F-2 24 30 9,382 20,240 5 895 93.0 
F-3 27 1,771 9,440 5,330 82.8 

The over-all results of t h i s  study show tha t  log 
grades can be used t o  segregate logs by value f o r  the pro- 
duction of small specialty items. However, the spread i n  
product y ie ld  between log grades i s  not so great a s  the  
spread found i n  t e s t s  involving standard factory lumber and 
handle stock. 

C O N C G ' U S ' I  O N S  

THE RESULTS of these test-demonstrations indicate  
that both the buyer and s e l l e r  of logs can p ro f i t  through 
the application of sui table  qual i ty  standards. By c lass i -  
fying his  logs according t o  quality,  the sammill manager can 
determine how f a r  he can go i n  the processing of low-quality 
logs and, i n  turn, can determine what he can afford t o  pay 
f o r  high-quality logs. 

Through t h e  use of such standards the  s e l l e r  of logs 
can determine more accurately what h i s  logs a r e  worth. 



And the timber grower, realizing through these qual- 
i t y  standards the greater value of high-quality material, 
is given an incentive t o  manage his forest land for high- 
quality logs.  
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